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NOTICE. 


Since  the  publication  of  the  "Natural  History"  Division  of  the  English  Cyclopaedia, 
our  knowledge  of  the  laws  which  regulate  the  various  phenomena  of  life  has  been  largely 
increased.  In  the  Supplement  which  is  being  prepared,  the  principal  discoveries  and  the 
results  of  recent  investigations — embracing  the  many  facts  which  have  accumulated,  the 
hypotheses  that  have  been  started,  and  the  various  theories  that  have  been  established — 
will  be  carefully  set  forth,  so  far  as  they  serve  to  illustrate  the  progress  of  this  great 
department  of  Science. 

In  the  current  numbers  of  the  Re-issue,  a  reference  (See  Supplement)  is  made  at  the 
end  of  those  articles  to  which  it  is  intended  to  add  further  information. 
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AARD-VARK. 


AARD-VARK. 


A  ARD-VARK    {OrfcUrMM,    Qeoflroy),  in   Zoology,  a  genus   of 

■**■     ifllml*  belonging  to  the  class  Mammalia,  and  order  Edentata. 

The  Oryderoptu  is  now  separated  bom  the  Myrmtcophaga,  or 
An,t-Eat*>rs  of  LinniEua,  with  which  it  had  been  formerly  associated. 
In  its  anatomical  structure  it  bean  a  much  closer  relation  to  the 
armadillos  than  to  any  other  quadrupeds,  not  even  excepting  the 
ant-eaten,  with  which  it  was  formerly  associated.  Like  these  animals, 
the  Oryderopm  is  provided  with  large  and  powerful  claws,  for  digging 
up  roots  and  insects,  and  for  farming  subterraneous  burrows ;  and, 
like  them,  has  neither  incisors  nor  canine  teeth.  Its  molar  teeth, 
however,  an  altogether  peculiar,  both  in  form  and  structure,  and 
have  no  resemblance  to  the  teeth  of  any  other  known  animal  Of 
these  there  are  five  luge  ones  on  each  side  (both  in  the  upper  and 
under  jawi),  which  are  always  permanent ;  and  a  variable  number  of 
from  one  to  three  smaller  ones,  placed  in  front  of  the  others,  and  appa- 
rently representing  the  false  molars  of  ordinary  quadrupeds.  The  first 
of  the  lane  molars  is  smaller  than  any  of  the  other  four,  sod  of  a 
cylindrical  form,  somewhat  compressed  or  flattened  on  the  sides;  the 
second  is  rounder;  the  third  and  fourth  are  each  composed  of  two 
similar  cylinders,  as  it  were,  soldered  together;  and  the  last  is  a 
simple  cylinder,  like  the  first  and  second.  Immediately  in  front  of 
these  are  the  small  or  false  molars,  which,  falling  annually,  vary  in 
number  according  to  the  individual  Properly  speaking,  the  teeth 
of  these  animals  are  destitute  of  real  roots,  and  are  therefore,  like 
the  tusks  of  the  elephant,  and  the  incisors  of  the  rodontia,  capable  of 
being  indefinitely  increased,  by  the  deposit  of  new  matter  on  the 
under  extremity,  to  counterbalance  the  continual  wear  of  the  upper 

In  the  form  of  the  extremities  the  Orycteropui  resembles  the 
armadillos  still  men  nearly  than  in  the  natura  of  its  dental  system. 
The  legs  in  remarkably  short  and  stout ;  the  feet  plantigrade  (that 
is  to  say,  the  animal  walks  upon  the  whale  sole  of  the  foot,  as  in  man 
and  the  bear,  instead  of  bringing  the  point  of  the  toe  only  in  contact 
with  the  ground,  as  may  be  observed  in  the  dog,  horse,  etc ) ;  and  the 
ton,  of  which  there  an  four  on  the  fore  feet  and  five  on  the  hind,  an 
armed  with  extremely  large  and  powerful  claws,  Battened  he 
tally,  and  scooped  or  hollowed  out  on  the  under  surface,  so  aa  U 
a  most  efficient  instrument  for  digging  and  burrowing  beneath  the 
surface  of  the  earth.  This  process  is  still  further  facilitated  by  the 
oblique  form  of  the  anterior  extremities,  arising  from  the  unequal 
length  of  the  toes ;  the  two  interior  being  considerably  longer  than 
the  others,  and  the  whole  diminishing  gradually  from  the  index  (01 
toe  corresponding  with  the  fore-finger}  outwards.  In  other  parts  of 
its  anatomy  the  Oryclrroptis  resembles  both  the  armadillos  and  the 
ant-eaters,  and  particularly  in  the  form  and  structure  of  the  stomach 
and  alimentary  canal  The  reader  who  is  desirous  of  further  informa- 
tion Upon  these  subjects  may  consult  Cuvier's  '  Lecons  d'  Anatomic 
Compares,'  and  his  great  work,  '  Sur  les  Ossemens  Fossiles,'  from 
— hich  the  details  here  rive "     "  '    '    ' ' 


The  only 


details  here  given  si 


it  port  abridged. 


present  acquainted  is  the  Aard-Vark  {Orycteropui  Capemu) 
animal  extremely  common  in  some  parts  of  Southern  Africa,  though, 
from  its  nocturnal  habits  and  extreme  timidity,  it  is  not  so  frequently 
seen  as  many  others  which  are  in  reality  scarcer.  Its  colonial  name 
of  aard-vark,  or  earth -pig,  by  which  it  is  known  among  the  Dutch 
inhabitants  of  the  Cape  of  Qood  Hope,  is  derived  as  well  from  its 
habit  of  burrowing  as  from  the  general  appearance  which  it  bears,  at 


first  sight,  to  a  small,  si 


the  toil ;  the  head  is  eleven  inches  long ;  the  eon  six  inches ;  and  the 
tail  one  foot  nine  inches.  The  head  is  long  and  attenuated ;  the  upper 
jaw  projects  beyond  the  lower,  and  ends,  as  in  the  common  hog,  in 
truncated  callous  snout,  having  the  nostrils  pierced  in  the  end  of 
. ;  the  mouth  is  small  for  the  aiso  of  the  animal,  and  the  tongue  fiat 
nd  slender,  not  cylindrical  as  in  the  true  ant-eaters,  nor  capable  of 
being  protruded  to  such  an  extent  as  in  these,  animals:  it  is,  however, 


Asrd-Vsrk  ( Orycttropui  Oajwniu), 

covered  In  like  manner  with  a 

the  ants,  upon  which  the  animi      _ .     . 

come  in  Contact  with  it  from  escaping  afterwards.     The  eon  on  large, 

erect,  and  pointed;   and  the  eyes,  which  are  of  moderate  site,  are 

situated  between  them  and  the  snout,  about  two-thirds  of  the  distance 


thick,  tough,  sud  nearly  naked,  having  only  a  few  stiff  hairs,  of  a 
pale  reddish  -brown  colour,  thinly  scattered  over  it,  excepting  on  the 
hips  and  thighs,  where  they  are  more  numerous  than  elsewhere.  The 
tail  is  about  half  the  length  of  the  body  and  head  together,  and,  like 
the  body,  is  nearly  naked ;  it  is  extremely  thick  and  cylindrical  at  the 
base,  but  decreases  gradually  towards  the  extremity,  and  ends  in  a  sharp 

Thus  formed,  the  sord-vork  is  in  all  respects  admirably  fitted  for  the 
station  which  nature  has  assigned  to  it  in  the  grand  economy  of  the 
animal  kingdom.  It  feeds  entirely  upon  ants,  and  in  this  respect 
fulfils  the  same  purposes  in  Southern  Africa  which  is  executed  by  the 
Pangokw  in  Asia,  the  Myrmtcephaga  in  America,  and  the  Echidna  in 
Australia. 

These  insects  raise  mounds  of  an  elliptical  figure,  to  the  height  of 
throe  or  four  foot  above  the  surface  of  the  ground  ;  and  so  numerous 


8  AARD-WOLF. 

arc  these  gigantic  ant-hills  in  mrnc  part*  of  Southern  Africa,  that  they 
are  frequently  Men  extending  over  the  plains  as  far  ft*  the  eye  can  reach, 
and  ao  close  together  that  the  traveller a  waggon  can  with  difficulty  pass 
between  them.  They  abound  more  especially  in  the  Zeurevelden,  or 
nour  districts,  so  called  from  producing  a  kind  of  bout  grass;  are  seldom 
found  on  the  karroos  or  downs,  and  never  in  very  dry  or  woody  districts. 
By  constant  exposure  to  the  rays  of  a  powerful  tropical  sun  they  become 
so  hard  and  indurated  on  the  outer  surface  that  they  easily  support  the 
weight  of  three  or  four  men,  and  even  a  loaded  waggon  will  sometimes 
— r  without  crushing  them.     Internally  these  mounds  are  of  a 


and  are  an  excellent  substitute  for  wood 

Wherever  ant-hills  abound  the  aard-vnrk  is  sure  to  be  found  at  no 
great  distance.  He  constructs  a  deep  burrow  in  the  immediate  vicinity 
of  his  food,  and  changes  his  residence  only  after  he  has  exhausted  his 
resources.  The  facility  with  which  he  burrows  beneath  the  surface 
of  the  earth  is  said  to  be  almost  inconceivable.  We  have  already 
tern  how  admirably  his  feet  and  clans  are  adapted  to  this  purpose  ; 
and  travellers  inform  us  that  it  is  quite  impracticable  to  dig  him  out, 
as  he  can  in  a  few  minutes  bury  himself  at  a  depth  far  beyond  the 
reach  of  his  pursuers ;  and,  further,  that  his  strength  is  so  great  as 
to  require  the  united  efforts  of  two  or  three  men  to  drag  him  from  his 
hole.  When  fairly  caught,  however,  he  is  by  no  means  retentive  of  life, 
but  is  easily  dispatched  by  a  slight  blow  over  the  snout.  The  a&rd- 
vark  is  an  extremely  timid,  harmlsss)  «nJTnatJ  seldom  removes  to  any 
great  distance  from  his  burrow,  being  stow  of  foot  and  a  bad  runner, 
and  is  never  by  any  chance  found  abroad  during  the  day-time.  On 
the  approach  of  night  he  sallies  forth  in  search  of  food,  and,  repairing 
to  the  nearest  inhabited  ant-hill,  scratches  a  hole  in  the  aide  of  it  just 
sufficient  to  admit  his  long  snout  Here,  after  having  previously 
ascertained  that  there  is  no  danger  of  interruption,  he  lies  down, 
and,  inserting  his  long  Blender,  tongue  into  the  breach,  entraps  the 
ants,  which  fly  to  defend  their  dwellings  upon  the  first  alarm,  and, 
mounting  upon  the  tongue  of  the  aard-vark,  get  entangled  in  the 
glutinous  saliva,  and  are  swallowed  by  whole  scores  at  a  time.  If 
Uninterrupted,  he  continues  this  process  till  he  hag  satisfied  his 
appetite ;  but  ou  the  slightest  alarm  he  makes  a  precipitate  retreat, 
and  seeks  security  at  the  bottom  of  his  subterranean  dwelling.  Hence 
it  is  that  these  animals  are  seldom  seen  even  in  those  parts  of  the  country 
in  which  they  are  most  numerous.  Like  other  nocturnal  injrnsja  which 
pass  the  greater  part  of  then;  lives  in  sleup'ing  and  eating,  they  become 
exceedingly  fat,  and  their  flesh  is  considered  to  be  s  wholesome  and 
palatable  food.  The  hind-quarters,  particularly  when  cut  into  hams 
and  dried,  are  held  in  great  esteem. 

AARD-WOLF  (Prattla,  Is,  Geof),  in  Zoology,  a  genus  of  digitigrade 
carnivorous  mammals,  founded  by  M.  Isidore  Geoffrey  St.  H&aire,  for 
the  purpose  of  giving  a  place  to  a  new  and  »ingnl»r  quadruped  brought 
same  yean  ago  from  t&ffraria  by  the  traveller  Delalande.  This 
genua  is  interesting  to  the  zoologist,  as  forming  the  intermediate  link 
which  connects  the  civets  with  the  dogs  and  hyenas— three  genera 
which  have  hitherto  stood,  ss  it  were,  insulated  from  surrounding 
groups,  and  widely  separated  from'one  another.  The  dogs  and  hytcnas, 
indeed,  had  been  united  a  short  time  previous,  by  the  discovery  of  an 
intermediate  specie"  in  the  same  locality  which  has  since  produced  the 
PrvieUi ;  but  it  is  this  latter  species  alone,  which,  uniting  the  oha- 
'  meters  of  all  these  three  genera,  enable!  us  to  trace  their  natural 
affinities,  and  to  assign  to  them  their  proper  position  in  the  scale  of 

To  the  external  appearance  and  osteologies!  structure  of  an  hyaena 
this  truly  singular  animal  unites  the  head  and  feetjsf  a  fox,  and 
the  intestines  of  a  civet.  Its  teeth  are  remarkable  :  the  permanent 
canines  are  tolerably  large,  but  the  molars  are  small,  and  separated 
by  intervals.  It  has  five  toes  on  the  fore  feet,  and  four  only  on  the 
hind  ;  the  innermost  toe  of  the  fore  foot  is  placed,  as '  in  the  dogs,  at 
some  distance  above  the  others,  and  therefore  never  touches  the  ground 
when  the  animal  stands  or  walks.  The  legs  also  are  completely  digiti- 
grade ;  that  is  to  say,  the  heel  is  elevated,  and  does  not  come  into 
contact  with  the  surface,  as  in  man  and  other  similarly  formed  animals, 
which  walk  upon  the  whole  sole  of  the  foot,  and  are  thence  said  to  be 
plantigrade.  It  is  of  great  importance  to  remark  the  difference  between 
these  two  modifications  of  the  locomotive  organs,  because  they  have  a 
very  decided  and  extraordinary  influence  upon  the  habits  and  economy 
of  animal  life.  Digitigrade  animals,  which  tread  only  upon  the  toes, 
and  carry  the  heel  considerably  elevated  above  the-ground,  have  much 
longer  legs  than  plantigrade  animals,  and  are/  therefore,  especially 
fitted  for  leaping  and  running  with  great  ease  and  rapidity.  Accord- 
ingly, it  will  be  observed  that  the  horse,  the  stag,  the  antelope,  the 
dog,  and  other  animals  remarkable  for  rapidity  of  course,  partake 
strongly  of  this  formation ;  and  even  their  degree  of  swiftness  is  accu- 
rately measured  by  the  comparative  elevation  of  the  heel.  Inattentive 
observers  sometimes  misapprehend  the  nature  of  tikis  peculiar  con- 
formation of  the  extremities  of  digitigrade  animals,  and  are  apt  to 
confound  the  hough  with  the  ankle,  and  to  mistake  for  the  knee  what 
is  really  the  heel  of  the  animal.  Thus  we  have  heard  it  said  that,  in 
the  hind  legs  of  the  horse,  the  knee  was  bent  in  a  contrary  direction 
to  that  of  man.  This  is  by  no  means  true  I  a  little  attention  to  the 
aueoeseion  of  the  difforont  joints  and  articulation  ■,  will  show  that  what 
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is  called  the  cannon-bone  in  the  horse,  and  other  digitigrade  animals, 
in  reality  corresponds  to  the  instep  in  man ;  and  that  what  is  generally 
mistaken  for  the  knee  really  represents  the  heeL 

In  the  particular  case  of  the  Pruttia  the  natural  effect  of  the  digiti- 
grade formation  is,  in  some  degree,  lessened  by  the  peculiar  structure 
of  the  fore  legs,  which,  contrary  to  the  general  rule  observable  in  most 
other  animals,  an  considerably  longer  than  the  hind.  In  this  respect, 
also,  the  Pmttla  resembles  the  hyaenas;  and  in  both  genera  this 
singular  disproportion  between  the  anterior  and  posterior  extr 
abridges  the  velocity  property  due  to  their  digitigrade  confor 
This  genus  contains  but  a  single  species. 


Aard-Wolf.(A-oW«Xatefi*;i]. 

TheAard-Wotf,oiEiuth-Tro]l(ProtdaLaltndii,  Is-OeoC;  Vivtrra 
crittata,  Sparr.),  is  so  called  by  the  European  colonists  in  the  neighbour- 
hood of  Algoa  Bay,  in  South  Africa,  the  locality  in  which  M.  Delalanile 
procured  his  specimens  of  this  animal  The  size  of  the  aard-wolf  is 
about  that  of  a  full-grown  fox,  which  it  further  resembles  in  its  pointed 
muzzle ;  but  it  stands  higher  upon  its  legs,  its  oars  are  considerably 
naked,  and  its  tail  shorter  and  not  so  bushy.     At  first 


its  fur,  and  in  the  mane  of  long  stiff  hair  which  runs  along  the  neck 
and  back  ;  indeed,  it  is  only  to  be  distinguished  by  its  niore  pointed 
head,  and  by  the  additional  fifth  toe  of  the  fore  feet.  The  fur  is  of  a 
woolly  texture  on  the  sides  and  belly,  but  a  mane  of  coarse  stiff  hair, 
six  or  seven  inches  in  length,  passes  along  the  nape  of  the  neck  and 
back,  from  the  occiput  to  the  origin  of  the  tail,  and  is  capable  of  being 
erected  or  bristled  up,  like  that  of  the  hyans,  when  the  animal  is 
irritated  or  provoked.  The  general  colour  of  the  fur  is  pale  cinereous 
(ash -coloured),  with  s  slight  shade  of  yellowish  brown  ;  the  muzzle  is 
black  and  almost  naked,  or  covered  only  with  a  few  long  stiff  mous- 
taches. Around  the  eyes,  and  on  each  side  of  the  neck,  are  dark 
brown  marks  ;  eight  or  ten  bonds  of  the  same  colour  pass  over  the  body 
in  a  transverse  direction,  exactly  as  in  the  common  atriped  hyena  ; 
and  the  arms  and  thighs  are  likewise  marked  with  similar  transverse 
The  legs  and  feet  are  of  an  uniform  dark  brown  in  front, 
mane  are  gray,  with  two 
occupies  the  point ;  those 


and  gray  behind.  The  long  hairs  of  the 
broad  rings  of  black,  the  second  of  which 
of  the  tail  are  similarly 


mixture  of  black  and  gray.     The  ears  arc"  gray  on  the  interior  surface, 
and  dark  brown  on  the  outer. 

In  its  habits  and  manners  the  aard-wolf  resembles  the  fox :  like 
that  animal,  it  is  nocturnal,  and  constructs  a  subterraneous  burrow, 
at  the  bottom  of  which  it  lies  concealed  during  the  daytime,  and  only 
ventures  abroad  on  the  approach  of  night,  to  search  for  food  and  satisfy 
the  other  calls  of  nature.  It  is  fond  of  the  society  of  its  own  species ; 
at  least,  many  individuals  have  been  found  residing  together  in  the 
same  burrow  ;  and,  as  they  are  of  a  timid  and  wary  character,  they 
have  generally  three  or  four  different  entrances  to  their  holes  ;  so  that, 
if  attacked  on  one  side,  they  may  secure  a  retreat  in  an  opposite  direc- 
tion. Notwithstanding  tho  disproportionate  length  of  their  fore  legs, 
they  are  said  to  run  very  fast ;  and  so  strong  is  their  propensity  to 
burrow,  that  one  of  H.  Delalande's  specimens,  perceiving  itself  about 
to  be  run  down  and  captured,  immediately  ceased  its  flight,  and  begun 
to  scratch  up  the  ground,  as  if  with  the  intention  of  muting  a  new 

M.  Isidore  Geoffrey  St.  Hilairo  has  bestowed  upon  this  species  the 
name  of  Prottlti  Lalandii,  but  Span-man  and  Levaillant  mentioned 
the  aard-wolf  long  before  the  date  of  M.  Delalande's  journey;  and 
the  former  has  not  only  described  it  with  tolerable  accuracy,  but  has 
even  ascertained  its  true  generic  characters,  (Sparrmsn's  '  Travels,' 
vol.  U,  p.  177.) 
,  In  the  'Second  Voyage'  of  Levaillant,  vol.  ii,  p.  360,  mention  is 
likewise  made  of  thin  animal  under  the  appellation  of  '  Loup  de  Torre, 
which  is  a  simple  translation  of  its  colonial  name,  aard-wolf. 

Spamuan  mentions  having  found  ants  in  the  stomach  of  the  PtvtcUi, 


ABDOMEN. 


t  may  be  observed,  £ 


]  also  a  favourite  food  of 


and  thus  insects, 

ABDOMEN,  the  Bd!y,  from  a/tdo,  to  hide,  because  It  conceals  or 
bides  its  contents.  The  last  syllable  is  only  ■  termination.  The 
Lotoer  flc/iy,  Imxu  Venter,  Alvut,  Gaiter,  4c.  &c,  are  synonymous. 

The  human  body  is  divided  by  anatomists  into  three  portions — the 
Liead,  tie  trunk,  and  the  extremities.  The  head  and  trunk  enclose 
cavities  which  contain  the  organs  or  the  instruments  by  which  the 
most  important  functions  of  the  living  body  are  performed.  The  trunk 
forma  two  cavities,  the  superior  of  which  is  termed  the  Thorax  or 
Chest,  and  the  lower  constitutes  the  Abdomen. 

In  the  artificial  skeleton  nothing  is  shown,  because  nothing  remains 
except  the  mere  framework  of  the  body,  or  the  banes ;  but  in  the 
natural  state,  when  the  soft  parts  remain  as  well  aa  the  bones,  there 
is  a  complete  partition  between  the  cavity  of  the  chest  and  tbat  of  the 
abdomen  (fig.l.,  1,  2).    Thispartitionis  effected  by  means  of  an  organ 
which  is  termed  the  Diaphragm  IJIg.  1.,  1,  2),  mame  derived  from  a 
Oreek  word  signifying  to  divide.    The  diaphragm  is  composed  partly 
of  membrane,  but  chiefly  of  muscle  (Fig.  11}   It  ia  placed  transversely 
across  the  trunk  at  about  its 
middle   portion,    dividing    it 
into  two  pretty  nearly  equal 
halves  {Fig.  L)    But  the  dia- 
phragm is  a  moveable  body ; 
it  is,  in  fact,  one  of  the  main 
organs  of  respiration :  its  chief 
function  consists  in  alternately 
increasing  and  diminishing  the 
capacity  of  the    thorax    and    ' 
abdomen,  for  the  purpose  of 
respiration.  But  since  the  very 
partition  which  separatee  these 
two  cavities  from  each  other  is    | 
perpetually  changing  its  rela- 
ti  ve  position — now  encroaching 
upon  the  one,  and  now  upon  g 
the  other— it  ia  obvious  that 
their  natural  capacity  must  be 
constantly  varying. 

The  cavity  of  the  abdomen 
is  bounded  above  by  the 
diaphragm  {Fig.  I.,  1,2),  below 
by  the  bones  of  the  Pelvis  or 
basin  (Fig.  I.,  S,  3),  which 
may  be  considered  as  belonging 
to  the  bones  of  the  lower  ex- 
tremities, before  and  at  the 
sides  by  the  abdominal  muscles, 
behind  partly  by  the  muscles 
of  the  loins,  and  partly  by  the 

bone  of  the  spine.     The  Spine  l-'io.  J. 

la  composed  of  a  number  ol 

separate  bones,  each  of  which  is  termed  a  Vertebra.  The  vertebra  are 
firmly  united  together,  and  by  their  union  form  what  is  commonly 
called  the  back-bone,  termed  by  anatomists  the  Spinal  Column,  or  the 
Vertebral  Column. 

The  cavity  of  the  abdomen  is  lined  throughout  by  a  thin,  but  dense, 
firm,  and  strong  membrane,  termed  the  Peritoneum,  from  a  Oreek 
word  signifying  to  extend  around. 

We  have  thus  spoken  of  the  abdomen  as  a  cavity,  but  without 
explanation  this  mode  of  expression  may  occasion  misconception. 
During  the  state  of  life  there  is 
nocavity.  The  abdomen  is  always 
completely  full.  It  has  been  stated 
that  the  diaphragm  alternately 
enlarges  and  diminishes  the  space 
proper  tothe  abdomen;  but  the 
abdominal  and  lumbar  muscles,  I 
which  form  so  large  a  part  of  the 
boundaries  of  the  abdomen  in 
front,  at  the  sides  and  behind,  in 
like  manner,  alternately  contract 
and  relax.  The  consequence  is, 
that  a  firm  and  uniform  pressure 
is  at  all  times  maintained  upon 
the  whole  contents  of  the  abdo- 
men, so  that  there  ia  always  the 
moat  exact  adaptation  of  the  con- 
taining to  the  contained  parts,  p,a> 


1  of  t 


i  the 


— Diaphragm,  removed  h 


other,  not  the  slightest  space  or     and  Abdomen. 
cavity   ever  intervening,    either 

between  the  walla  of  the  abdomen  and  its  viscera,  or  between  one 
viscus  and  another.  By  the  cavity  of  the  abdomen,  therefore,  is  not 
meant  what  the  expression  might  at  first  view  aeem  to  denote,  namely, 
a  void  or  empty  space ;  but  the  term  is  merely  employed  to  mark 
the  extent  of  the  boundary  within  which  the  abdominal  viscera  are 
enclosed. 


Tbe  abdomen,  for  practical  purposes,  ia  artificially  mapped  out  into 
the  fallowing  regions. 

Two  imaginary  lines  are  drawn  across  the  abdomen,  one  of  which 

is  supposed  to  extend  from  about  the  seventh  rib  on  one  aide  to  the 

tame  point  on  the  opposite  side  (Fig.  IIL,  1, 1).    The  second  line  is 

supposed  to  extend  from  the  fore  part  of  the  large  bone  of  the  pelvis 

\e  same  projecting  point  on  the  other  side  (2,  2).   These  lines  mark 

three  large  and  distinct  spaces  (3,  i,  6).     The  space  above  the 


The 


a  included 


line  is  termed  the  Hypogastric  Region  (S).    The  space  ii 
between  the  two  lines  ia  termed  tbe  Umbilical  Region  (*). 

Two  lines  are  next  supposed  to  extend  vertically,  one  on  each  side, 
from  between  the  seventh  rib  to  the  prominence  formed  by  the  large 
bono  of  the  pelvis  (Fig.  111.,  6,6).    By  these  vertical  lines  the  three  first 
still  further 


regions 
subdivi, 


ivided  In  the  follow- 
ing manner : — The  right 
and  left  parts  of  the 
Epigastric  Region  form 
two  disti  not  regions  (7,7) ; 
these  are  termed  the  right 
and  left  Hypochondriac 
Regions  (7, 7);  while  the 
central  part  retains  the 
name  of  the  Epigastric 
Region  (3).  In  like  man- 
ner the  right  and  left 
parts  of  the  Umbilical 
Region  form  two  distinct 
regions  (8,  8),  which  are 
'  irmed  the  Lumbar  Bo- 
ons (8,  8),  while  the 
intra!  part  retains  the 
une  of  the  Umbilical 
egion  (i).  Moreover, 
the  right  mid  left  parts  of 
the  Hypogastric  Region 
are  at  the  same  time  each 
divided  into  two,  which 
termed  the  Iliac  Re- 
gions (B,  9),  while  the 
central  partistermsdthe 
Region  of  the  Pubis  (6). 
The  term  Abdomen, 
as  applied  by  entomolo-  fto  m 

gists   to   Insects,    has  a 

somewhat  different  signification  from  the  same  term  when  applied 
to  other  animals,  being  used  for  the  whole  portion  of  the  body 
of  an  insect  behind  the  corselet  (thorax),  and  including  the  back  aa 
well  as  the  belly.  It  consists,  in  most  esses,  of  a  number  of  rings 
without  any  jointed  members  for  locomotion,  and  uniformly  encloses 
a  portion  of  the  intestinee,  though  sometimes  but  a  very  small  one. 
These  rings,  or  veiy  short  hollow  cylinders,  are  severally  united  with 
each  other  by  a  joint,  by  a  membrane,  or  sometimes  by  an  intimate 
junction,  the  exact  line  of  which  is  not  very  apparent.  The  rings  in 
some  cases,  aa  in  the  grub  of  the  chameleon-fly,  slide  into  one  another 
like  the  tubes  of  an  opera-glass.  Each  ring  is  technically  termed  a 
segment  (tegmentum),  virtually  composed  of  two  principal  pieces,  which, 
when  distinct,  are  termed  arches ;  the  upper  the  arch  of  the  back,  the 
under  the  arch  of  the  belly.  In  some  cases  these  two  portions  are  not 
distinct^  but,  when  they  are  so,  the  two  borders  usually  oome  into 
contact.  When  they  do  not,  but  remain  free,  one  usually,  more  or 
less  overlaps  the  other,  as  in  bees.  In  caterpillars,  grubs,  and  wingless 
insects,  such  ss  the  flea,  where  the  joining  of  the  corselet  with  the 
abdomen  is  not  apparent,  the  abdomen  may  always  be  known  by  the 
legs  never  being  jointed  with  it ;  and  in  caterpillars  it  usually  consists 
of  all  the  body  behind  the  six  fore  legs,  which  are  always  on  the 


a  of  the  falnilT  of  Abdonunales. 


according  to  the  particular  principles  of  their  sevwyl  systems.  The 
classification  of  fishes  given  by  Linneous  is  founded  upon  the  presence 
and  position  of  the  ventral  fins  (those  of  the  belly)  in  relation  to  the 


f  ABKI.E  TREE. 

pectoral  (those  of  the  breast);  and  these  he  regard!  aa  analogous  to 
the  fare  and  hind  members  of  quadrupeds,  and  to  the  wings  and  feet 
of  birds.  Linnaeus  includes,  in  Ms  order  A  bduminaia,  all  those  species 
which  hare  the  ventral  fins  placed  behind  the  pectoral,  or  upon  the 
abdomen,  the  cartilaginous  fishes  alone  excepted ;  which,  after  the 
example  of  Kay,  Willoughby,  and  Artedi,  he  very  properly  considers 
as  forming  an  order  apart  This  arrangement  is  not  now  generally 
adopted,  but  the  term  Abdominalei  denotes  a  family,  or  subdivision, 
of  malacopterygious  (or  soft-finned)  fishes,  only ;  and,  ill  this  restricted 
sense,  includes  the  greater  number  of  the  fresh-water  species,  aa  weU 
as  those  which,  like  the  salmon,  periodically  migrate  from  the  ocean 
to  deposit  their  spawn  in  fresh-water  lakes  and  rivers.  M.  Cuvier 
subdivides  this  family  into  five  subordinate  groups,  all  of  which  he 
haa  defined  by  appropriate  and  unequivocal  characters.  He  denomi- 
nates these  sub-families,  Cyprinoidti,  Siluroldei,  Salmonoidet,  Glupcoidet, 
and  Lucioida  respectively,  from  the  carps,  silures,  salmons,  herrings, 
and  pikes,  the  typical  genera  from  which  their  characters  are  severally 

is  Populut  alba, 

ABELMOSCHUS,  in  Botany,  a  genus  of  the  Hallow  tribe,  usually 
referred  to  Hibiinu.     [HIBISCUS.] 

ABERDEVINE  (Carduetit  (pious,  Cuvier;  FringUla  ligurina, 
Raniani),  sometimes  called  the  Siskin,  a  well-known  song-bird, 
which  has  some  resemblance  to  the  green  variety  of  the  canary- 
bird,  but  there  is  considerable  difference  in  individual  birds  with 
respect  to  the  brightness  of  colouring.  The  colours  of  the  mate 
in  full  plumage  are  as  follows :  top  of  the  head,  black ;  ear  coverts, 


ABELE  TREE,  in  Botany,  the  English  n 


Aberdevine,  or  siskin  (arsWKi  jbhiuJ. 

dusky ;  a  line  above  the  eyes  ;  sides  of  neck,  throat,  and  chest,  lemon 
yellow;  back  and  shoulders,  dark  olive  green,  with  obscure  dusky 
dashes ;  quills,  brown,  with  an  oblique  yellow  bar  and  another 
above,  produced  by  the  yellow  edging  of  the  greater  coverts  ;  flanks, 
dusky,  with  a  few  brown  dashes;  rump,  yellow,  slightly  washed 
with  green ;  two  middle  tail  feathers,  dark  brown,  the  rest  yellow, 
tipped  with  brown;  bill  and  legs,  brown  colour.  Length,  4|  inches. 
Tail,  short  and  forked.  The  plumage  of  the  female  is  less  bright  and 
decidedly  marked. 

Sepp  has  delineated  the  nest  of  the  aberdevine  in  the  cleft  of  an 
oak,  built  with  dry  bent  mixed  with  leaves,  and  profusely  lined  with 
feathers  ;  the  base  neatly  rounded,  and  the  feathers  projecting  above 
the  rim,  and  concealing  the  eggs,  which  are  bluei ah- white,  speckled 
with  purplish  red,  like  those  of  the  goldfinch.  Temminck,  again, 
says  it  builds  in  the  highest  branches  of  the  pine. 

It  breeds  in  the  north  of  Europe,  and  only  visits  Britain,  Germany, 
and  France  in  the  autumn  and  winter:  It  is  represented  in  some 
hooks  as  very  irregular  in  its  migration,  particulsrly  to  this  country ; 
but  we  suspect  that  this  opinion  has  arisen  from  irregular  obser- 
vation, for,  ainoe  our  attention  haa  been  directed  to  the  subject,  we 
have  remarked  its  arrival  about  Lee,  in  Kent,  to  be  almost  as  regular 
as  the  departure  of  the  swallows,  which  takes  place  about  the  same 
time.  During  its  winter  stay  with  us,  the  aberdevine  feeds  chiefly  on 
the  seeds  of  the  birch  and  alder. 

As  a  cage-bird  it  is  frequently  paired  with  the  a 
what  are  termed  mule-birds  ;  but  it  is,  besides,  a  livel; 
songster. 

ABIES,  in  Botany  (the  Fir),  a  genus  of  trees  of  the  Coniferous  tribe, 
well-known  for  the  valuable  timber  which  is  produced  by  many  of  the 
species.  It  waifonnerly  considered  a  part  of  the  genus  Pinui  ;  but 
modem  botanists  have  made  it  a  distinct  genus.  The  English  appel- 
lation is  the  Saxon  furh-audv,  fir-wood. 


Generic  Character. 
Flowers  monoscious. 

Mala.  Calkins  simple,  solitary,  terminal,  or  miliary.  Btamena 
obtuse,  and   often    callous    at  the  apex,  terminated   by  a  jagged 

Femala.  Catkins  somewhat  cylindrical;  their  scales  two-flowered, 
imbricated,  and  having  frequently  at  their  baas  externally  a  brectea, 

which  is  either  very  short  or  lengthened  beyond  the  scales  themselves, 
and  terminated  by  a  taper  point 

Cones  more  or  less  cylindrical ;  the  scales  imbricated  and  woody, 
but  not  thickened  at  the  extremity;  seeds  ending  in  a  membra- 
nous wing. 

Embryo  about  the  length  of  the  seed,  with  several  closely-packed 
cotyledons. 

Trees  of  various  sixes,  usually  with  a  straight,  conical,  undivided 
trunk,  from  which  proceed  spreading,  horizontal,  or  drooping  branches, 
arranged  in  a  pyramidal  manner.  Leaves  either  solitary,  or  collected 
in  little  fascicles,  deciduous  or  evergreen. 

From  Pinue  (the  Pine-Tree)  Abiet  (the  Fir-Tree)  ia  obviously 
distinguished  by  its  mors  pyramidal  form,  and  by  its  leaves  arising 
singly  from  around  the  stem,  not  by  twos  or  threes,  or  a  greater 
number,  from  out  of  a  membranous  shrivelling  sheath,  as  well  aa  by 
the  characters  in  the  fructification  above  described.  Its  species  form 
four  very  natural  tribea,  of  the  first  of  which,  the  Silver  ,Hr  may  be 
taken  aa  the  representative ;  of  the  second,  the  AWwoy  Spruce,-  of  the 
third,  the  Larch  ;  and  of  the  fourth,  the  Cedar  of  Lebanon.  As  most 
of  these  are  interesting,  either  for  the  excellence  of  their  wood  or  as 
objects  of  ornament,  we  shall  briefly  notice  those  that  are  at  present 
best  known.  Those  who  wish  for  further  information  should  consult 
Mr,  Lambert's  '  Monograph  of  the  Genus  Pinna,'  L.  C.  Richard's 
'MeWiresurlesConiferee,' Mlchaux's  '  Histoire  des  Arbres  Forestiera 
de  TAmsrique  Septentrionale,'  Loudon's  '  Arboretum  et  Frutiootum 
Britannioum.' 

Sect.  L — Silvxh  Fibs. 
Lenta  graving  ringtg  round  (As  brancka,  and  aR  turned  louiardi 

Abiet  Picea,  the  Silver  Fir  (Abiet  pectinate,  De  Candolle ;  PiW 
Picea,  Linnams).  Leaves  arranged  like  the  teeth  of  a  comb,  some- 
what emarginate,  of  a  whitish  oolour  underneath.  Cones  erect, 
with  very  blunt  closely-pressed  scales,  which  are  much  shorter  than 
the  tuper-pointod  indexed  bracts.    It  is  a  native  of  the  mountains  of 


Silver  Fir  [Abiet  JPian). 

the  middle  and  south  of  Europe,  in  stony,  dry,  exposed  s. 

Its  favourite  district  seems  to  be  on  the  Pollino  and  in  the  forest  of 
Rubin,  in  the  kingdom  of  Naples,  where  it  is  found  in  all  its  grandeur, 
often  growing  from  ISO  to  150  feet  in  height,  and  richly  meriting  the 
name  jmlcnerrima  (most  beautiful),  applied  to  it  by  Tirgfl.  This  tree 
is  readily  known  by  its  leaves  having  their  points  all  turned  towards 
the  sky,  and  being  mealy  underneath,  as  well  as  by  its  long,  erect, 
stalkleas  cones,  of  a  greenish-purple  colour,  bristling  with  re  flexed 
taper  pointa  of  the  tracts  that  subtend  the  scales.    It  la  the  Snpiu 


of  the  French.  Planks  of  indifferent  quality,  on  account  of  their 
softness,  are  sawn  from  its  trunk,  which  also  yields  Burgundy  pitch 
and  Strosburg  turpentine.  For  its  successful  cultivation  in  th' 
country  it  requires  strong  land,  ouch  u  will  suit  the  oak,  and 
sheltered  situation  ;  it  will  then  become  a  very  large  tree.  From, 
communication  to  Mr.  Lambert,  it  appears  that  trees  have  been  fellc 
which,  at  100  years  of  age,  contained  six  loads,  or  210  cubic  feet,  of 
timber.  It  is  said  by  tome  to  grow  slowly  for  the  first  fifteen  years, 
but  afterwords  with  great  rapidity.  A  plant  in  Woburn  Park  is 
recorded  to  have  grown  for  110  years  at  the  rate  of  one  foot  in  height 
and  nearly  three  and  a  half  cubic  feet  per  annum.  Its  trunk  some- 
times arrives  at  150  feet  in  height,  and  six  feet  in  diameter. 

Antiquarians,  not  considering  that  this  plant  is  the  real  Abitt 
puUherrima  of  Virgil,  and  of  the  Roman  authors,  have  lost  themselvee 
in  vain  attempts  to  reconcile  the  declaration  of  Cffisar  ('De  Bel,  QaL,' 
v.  12),  that  he  found  in  Britain  all  the  trees  of  Gaul,  except  the  beech 
and  abies,  with  the  well-known  fact  that  fir-wood  is  abundant  in  our 
ancient  mosses,  and  bos  been  met  with  even  beneath  the  foundations 
of  Roman  roads.  What  Ctcsor  meant  was,  no  doubt,  that  he  did  not 
meet  with  the  silver  fir  in  Britain.  Of  the  pine  he  says  nothing,  and 
therefore  it  is  to  be  presumed  that  he  found  it, 

Abia  Sibiriea,  the  Siberian  Silver  Fir  (Ptnw  Sibiriea  and  Piniu 
.  PidUa  of  the  gardens).  Scarcely  anything  certain  has  been  pub- 
lished of  this  tree,  which,  scoordmg  to  LinnsBus,  Mr.  Lambert,  and 
others,  is  the  same  as  the  AbUt  picca.  Gmelin  describes  it  as  a  native 
of  all  parts  of  Siberia  as  far  as  68°  N.  1st.  in  mountainous  regions, 
especially  in  the  upper  country  lying  between  the  Irtish  and  the  Ob, 
where  it  forms  dense  woods. 

A&itt  grandii,  Groat  Cslifornion  Fir  (Pimu  gnmdii,  Douglas  and 
Lambert).  Leaves  long,  narrow,  very  blunt,  whitish  beneath,  oil 
turned  one  way.  Cones  oblong,  erect,  rather  carved,  with  very  brood, 
uneven,  downy  scales,  which  are  longer  than  the  broctess.  Found,  by 
Mr.  Douglas,  in  low  moist  valleys  in  northern  California,  whore  it 
attains  tho  height  of  200  feet.  The  wood  is  soft,  white,  and  of  inferior 
quality.  Cones  from  three  to  four  inches  long ;  bracts  very  short, 
jagged,  two-lobod,  with  a  short  intermediate  point 

Abia  baltamea,  the  Balm  of  QilsadFir  {Abia  boltami/era,  Michaux; 
Pinut  baltamea,  Lambert).  Leaves  flat,  silvery-white  beneath,  either 
emarginate  or  entire  at  the  point,  all  curved  towards  the  upper  side. 
Cones  cylindrical,  oblong,  erect,  purple,  with  rounded,  even,  undi- 
vided scales.  Found,  along  with  Abia  nigra  and  Abia  alba,  in  the 
coldest  parts  of  North  America,  but  always  in  detached  indivi- 
duals, never  in  large  masses.  It  extends  also  along  the  ridge  of  the'' 
AUeghanies  as  for  as  the  crests  of  the  mountains  of  North  Carolina, 
it  forms  a  small  slender  tree,  rarely  more  than  40  feet  high,  with  a 
diameter  of  from  12  to  15  inches.  The  cones  are  four  to  five  inches 
long,  and  about  an  inch  in  diameter.  Its  wood  is  light,  of  a  pale 
yellow  colour,  and  but  slightly  resinous ;  it  is  of  little  value,  and  is 
chiefly  split  up  into  staves  for  fish-barrels.  The  English  name  has 
been  given  in  consequence  of  a  resemblance  between  the  clear  trans- 
parent greenish-yellow  turpentine,  which  is  obtained  from  numerous 
cysts  in  its  bark,  and  the  Balm  of  Gileod  of  the  shops.    The  turpentine 

England  this  is  a  small  tree  of  very  ornamental  appearance  when 
young,  on  the  skirts  of  plantations,  but  it  rarely  acquires  any 
considerable  sine. 

A  but  nobilii,  Large-Braoted  Fir  (Pint!*  noc-tlu,  Douglas  and  Lam- 
bert). Leaves  very  numerous,  falcate,  all  turned  one  way,  of 
nearly  the  same  colour  on  both  sides.  Cones  oblong,  erect,  with 
rounded  broad  scales  concealed  by  the  long  wedge-shaped  two-lobed 
jagged  scales,  which  ore  bent  bock,  and  terminate  abruptly  in  a  rigid 
elongated  point.  It  is  a  majestic  tree,  forming  vast  forests  upon  the 
mountains  of  northern  California,  where  it  was  found  by  Mr.  Douglas. 
The  timber  is  said  to  be  of  excellent  quality.  The  cones  are  about 
six  inches  long. 

Abiet  Fraieri,  the  Double  Balsam  Fir  (Pimu  Fraieri,  Pursh  and 
Lambert).  Leaves  linear,  emarginate,  silvery-white  beneath.  Canes 
oblong,  squarroee.  Bracts  somewhat  leafy,  inversely  cordate,  mucronate, 
reflexed.     A  native  of  the  mountains  of  Carolina  and  Pennsylvania. 

Abia  Wtbbiaaa,  Webb's  Fir  (Pinut  Webbiana,  Wallich  and  Lam- 
*bert ;  Piatu  tptetabilit,  Lambert).  Leaves  linear,  solitary,  flat,  all- 
spreading,  and  turned  one  way,  silvery-wbito  beneath,  with  a  deep 
notch  at  the  extremity.  Cones  oblong,  erect,  obtuse,  with  very  broad, 
rounded,  even  scales.  According  to  the  oocount  of  Captain  Webb, 
who  first  discovered  it,  this  remarkable  species  attains  the  height  of 
80  or  SO  feet,  with  a  diameter  near  the  ground  of  S  or  4  feet  Its 
wood  seems  to  be  valuable.  Front  what  has  been  reported  of  its 
general  appearance,  it  is  probably  one  of  the  most  interesting  species 
that  has  yet  been  discovered.  Inhabiting  the  colder  regions  of  northern 
India,  and  found  among  plants  which  are  more  Siberian  in  their 
character  than  Indian,  there  can  be  no  reasonable  doubt  of  its  being 
weU  able  to  withstand  the  rigour  of  the  winters  of  this  country. 

Abia  Canadauit,  the  Hemlock  Spruce  Fir  (Michaux  ;  Pinut  Cana- 
densis, Lambert).  Leaves  flat,  arranged  irregularly  in  two  rows ; 
when  young  downy,  as  well  as  the  young  slender  branches.  Cones 
very  small,  ovate,  sharp-pointed,  with  rather  acute,  even,  entire  scales  : 
seeds  very  small. — The  most  northerly  situation  in  which  this  tree  is 
found  is  about  Hudson's  Bay,  in  1st  51°.    Near  Quebec  it  forms 


t  Brunoniana, 


extensive  forests ;  in  Neva  Scotia,  New  Brunswick,  Vermont,  and  the 
upper  port  of  New  Hampshire,  it  is  extremely  common ;  but  in  the 
middle  and  southern  states  of  North  America  it  is  confined  to  the 
AUeghanies  and  their  dependent  ridges,  where  it  inhabits  the  sides  of 
torrents  and  the  bleakest  situations.  It  is  a  noble  species,  rising  to 
the  height  of  TO  or  SO  feet,  and  measuring  from  2  to  8  feet  in  diameter. 
It  appears  to  be  of  stow  growth,  not  arriving  at  its  full  dimensions  in 
less  than  £00  years.  When  from  25  to  30  feet  high  ita  fgrm  is  exceed- 
ingly elegant,  but  when  old  ita  huge  limbs  are  apt  to  be  rant  and 
broken  by  winds  and  snow ;  and  their  naked  stamps,  sticking  out 
beyond  the  young  and  verdant  foliage,  give  the  trees  an  air  of  decre- 
pitude and  decay,  The  wood  is  of  little  value,  being  neither  sound 
nor  durable.  The  bark  is  valuable  for  tanning ;  mixed  with  oak-bark, 
it  is  said  to  be  much  better  than  oak-bark  alone. 

Abia  Bnmoniana,  the  Deciduous  Silver  Fir  (Pmsi 
Wallich ;  P.  dumota,  Lambert).  Leaves  Sat,  all  turned 
one  way,  serrulate  towards  the  points,  covered  beneath 
with  a  milk-white  bloom.  Cones  terminal,  erects 
ovate,  blunt,  very  small,  with  lax,  ovate,  very  blunt 
scales. — Found  in  the  northern  porta  of  India  in  the 
provinces  of  Nepaul,  Bootan,  and  Gosaain  Than.  It 
is  a  tree  70  or  80  feet  high,  with  a  clear  trunk  of 
from  15  to  20  feet,  and  a  spreading  very  branchy 
head.    The  wood  is  of  bad  quality,  being  liable  to 

Abia  rdiginta,   the   Sacred    Mexican  Fir   (Pinus 
rdigiosa,  Humboldt  and  Kunth).      Young  branches 
quite  smooth.    Leaves  arranged  in  two  rows,  sharp-  Con*  of  A,  B 
pointed,  covered   beneath   with  a  glaucous  bloom.  ■**■«, 

Found  by  Humboldt,  on  the  lower  hills  of  Mexico,  at  an  elevation 
of  4000  feet  Depps  and  Schiede  found  it  upon  the  cold  moun- 
tains of  Orizaba,  at  the  highest  limit  of  srborescent  vegetation.  It 
is  described  as  a  lofty  tree,  resembling  A  bia  picta  and  Abia  baltamea, 
from  which  it  is  distinguished  by  ita  sharp-pointed  leaves.  The  flowers 
are  unknown.  The  branches  are  used  for  adorning  the  churches  in 
Mexico.  According  to  Mr.  Lambert,  the  cones  ore  like  those  of  the 
codar  of  Lebanon,  but  smaller,  and  almost  block. 

Abia  hirtttta,  the  Hairy  Fir  (Pins*  hirteOa,  Humboldt  and  Kunth). 
Young  branches  covered  with  hairs.  Leaves  arranged  in  two 
rows,  flat,  acute,  covered  with  glaucous  bloom  beneath.  Known 
only  from  the  incomplete  account  of  Humboldt,  who  found  it  on  the 
mountains  of  Mexico,  growing  at  an  elevation  of  between  8000  and 
S000  feet     He  describes  it  as  a  small  tree,  three  or  four  times  as  high 

Abia  Smithiana,  the  Indian  Silver  Fir  (Piiiti*  Smiikiaua,  Wallich). 
Leaves  slender,  four-cornered,  whitish  beneath,  a  little  turned  towards 
one  side,  dark  green,  from  one 
inch  to  one  and  a  half  long.  Cones 
from  four  to  six  inches  in  length, 
erect,  ovato-oblong,  with  obovnte, 
rounded,  even  scales.  Anativeofthe 
slopes  of  the  Himalaya  Mountains.  It 
'"  a  tree  of  enonnoussise,  with  nearly 
opposite  branches,  covered  with  short 
down,  and  so  arranged  as  to  form 
generally  two  rows. 

Sect.  U— Sfbdcc  Fibs, 


A  bia  exedia,  tile  Norway  Spruce 
Fir  (De  Candolle;  Pinvs  abia,  Lin- 
naeus). Leaves  scattered,  some- 
what four-cornered,  mucronate. 
Cones  cylindrical,  pendulous,  with 
blunt,  wavy,  slightly-toothed  scales 
It  is  a  native  of  the  mountainous 
parts  of  the  north  of  Europe,  where 
it  sometimes  constitutes,  as  in  Nor- 
way, the  principal  timber.  It  is 
found  all  over  Siberia  as  high  as  TO* 
N.  lot,  in  which  region  it  is  a  certain 
sign  of  the  presence  of  springs  of 
fresh  water,  for  it  is  only  seen  in 
moist  and  springy  places.  When 
growing  singly  in  rich  soil  separated 
from  other  trees,  this  forms  one  of 
the  most  beautiful  objects  that  can 
be  imagined,  with  ita  long  drooping 
branches  touching  the  very  ground, 

id  its  regularly  pyramidal  figure  : 

it  in  other  situations,  in  plantations  where  the  bees  are  crowded 

id  deprived  of  their  lower  branches  by  want  of  light  and  air,  it 
becomes,  after  nine  or  ten  years,  an  inelegant  plant  of  little  value 
except  to  be  out  for  poles.  When  in  perfection  (and  occasionally 
it  arrives  at  ita  greatest  perfection  in  this  country),  it  acquires  a 
—  re  of  150  feet    Ita  wood  is  of  a  white  colour,  of  a  fine  even 


Cons  at  ths  It 


grain,  and  very  durable :  in  the  market  it  ia  known  under  the  name 
of  White  Deal  or  Christiania  Deal  In  Norway  it  arrival  at  maturity 
ia  70  or  SO  yean.  Trees  of  such  an  age  are  what  are  usually  out 
down  for  exportation,  aid  each  yields  on  an  average  three  pieoas  of 


ir  Ml/« 


timber,  eleven  or  twelve  feet  long.  The  Spruce  is  readily  known  by. 
its  leaves  of  one  uniform  dull  green  colour,  spread  equally  round  the 
branches,  and  by  its  long  pendant  cones. 

A  bm  orieniaiit,  the  Oriental  Fir .  ( A'mu  orvnfoltt,  Linntous  and 
Lambert).  Leaves  very  short,  uniformly  imbricated,  quadrangular, 
with  ■  callous  point.  Cones  ovate,  cylindrical,  pendulous,  their 
scales  somewhat  rhomboid.  To  botanists  this  is  known  chiefly  by 
a  figure  published  by  Mr.  Lambert  after  a  drawing;  by  Aubriet,  the 
draughtsman  who  accompanied  Tournefort  in  his  journey  to  the 
Levant  It  was  found  by  tha,t  traveller  in  the  mountains  south-east 
of  Trebisond,  above  the  convent  of  St  John,  It  has  been  subsequently 
met  with  by  Russian  botanists  in  the  woods  of  Mingrelia,  and  was 
seen  near  Tenia  by  Sir  Gere  Ouseley;  but  little  has  been  added  to 
iwledge  of  the  species.  The  young  branches  are  said  to  be 
The  leaves  are  ver*     -  ■    • 


i  dense.      The  oc 


r  "(Micheux ;  Pint*  alba,  Lam- 
bert). Leaves  rather  glaucous,  spreading  equally  round  the  branches, 
four-cornered,  somewhat  pungent  Cones  narrow,  ova],  tapering 
towards  tho  point,  with  even  undivided  scales.  Found  along  with 
Abia  nigra  in  the  co\der  regions  of  North  America.  According  to 
Michatix  it  does  not  advance  so  far  to  the  northward  as  that  species, 
from  which  it  is  known  not  only  by  its  smaller  size,  the  trunks  rarely 
exceeding  40  or  50  feet  in  height,  but  also  by  the  bluish  east  which 
characterises  the  foliage,  and  which  gives  it  a  muoh  lighter  appearance 
than  the  sombre  A  bia  nigra.  Dr.  Richardson,  however,  states  that 
it  was  the  moat  northerly  tree  observed  in  Franklin's  first  Polar 
Journey,  The  timber  ia  of  inferior  quality.  From  the  fibres  of  the 
mot,  macerated  in  water,  the  Canadian  Indians  prepare  the  thread 
with  which  they  aew  together  the  birch-back  that  forms  their  canoes. 
Its  resin  is  alao  need  to  render  the  seams  water-tight  The  bark  is 
said  to  be  occasionally  used  for  tanning. 

Abiri  nigra,  the  Black  Spruce  Fir  (Miehaux;  Pinut  nigra  and 
rubra,  Lambert).  Leaves  spreading  equally  round  the  stem,  short, 
four-cornered.  Cones  ovate-oblong,  obtuse,  with  ragged  rounded 
scales.  It  is  a  nativB  of  the  most  inclement  regions  of  North  America, 
especially  in  swampy  situations  and  in  the  valleys  between  ridges  of 
low  hills,  where  the  soil  is  deep,  black,  and  humid  In  such  situations 
are  found  tho  finest  forests  of  thin  species,  and  there,  although  the 
trees  are  so  crowded  together  as  often  not  to  be  more  than  four  or 
Ave  feet  apart,  the  timber  arrives  at  the  height  of  TO  or  80  fast,  with 
a  diameter  of  from  IS  to  20  inches.  The  firs  in  the  landscapes  of 
northern  scenery  illustrating  Franklin's  first '  Polar  Expedition '  are 
of  this  species,  which,  however.  Dr.  Richardson  did  not  observe 
higher  than  65°  N.  lat  The  trunk  is  remarkable  for  the  perfect  regu- 
larity with  which  it  diminishes  from  the  base  upwards.  The  head  is 
of  a  regularly  pvcamidal  figure,  the  branches  spreading  almost  horizon- 
tally, and  not  inclining  towards  the  earth,  as  in  the  Norway  Spruce. 
The  timber  ia  of  great  value,  on  account  of  its  strength,  lightness,  and 


elasticity.  It  is  employed  for  the  yards  of  ships ;  and  in  America,  in 
districts  where  the  oak  ia  scarce,  alao  for  their  knees :  floors  aj-e 
occasionally  laid  with  it,  but  it  ia  not  well  adapted  for  this  usage,  as 
the  planks  are  apt  to  split  From  its  young  branches  ia  extracted  the 
Essence  of  Spruce,  so  well  known  as  a  useful  antiscorbutic  in  long 
voyages.  According  to  Mr.  Lambert,  the  curious  Dwarf  Spruce,  called. 
Pintu  clanin-aiiliana,  ia  probably  a  variety  of  Abiti  nigra, 

Abia  Do*glani,  the  Douglas  Fir  (Pinal  taxi/alia,  Lambert ; 
Pinui  Douglaiii).  Leaves  spreading  equally,  deep  green,  whitish 
beneath,  obtuse.  Cones  oemuoua,  ovate-oblong,  with  rather  uneven 
cartilaginous  scales,  much  shorter  than  the  bracts,  which  are  throe- 
toothed,  the  lateral  teeth  being  membranous,  with  the  intermediate 
ones  much  longer  and  more  rigid.  According  to  Mr.  Douglas,  the 
discoverer  of  this  gigantic  species,  it  is  found  in  immense  forests  ha 
North- West  America,  from  13°  to  62"  N.  lat  The  trunks  vary  from 
two  to  ten  feet  in  diameter,  and  from  100  to  180  feet  in  height. 
Occasionally  it  arrives  at  still  greater  dimensions.  It  is  an  evergreen 
with  an  erect  taper  trunk,  which  when  old  is  covered  with  a 


their  bark  filled  with  receptacles  of  resin,  as  in  the  Balm  of  Qilead. 


few  knots,  and  not  in  the  least  liable  to  warp.    The  growth  is 
Ingly  rapid.    ' 

A  considerable  number  of  plants  of  this  important  specifls  are  now 
scattered  among  the  parks  and  woods  of  this  country,  some  hundreds 
having  been  raised  and  distributed  by  the  Horticultural  Society ;  it 
appears  to  suit  this  climate  perfectly,  and  to  be  likely  to  prove  mora 
valuable  than  even  the  larch  itself,  being  evergreen,  and  fully  aa  hardy. 

Abia  Ifcnriaii,  the  Meuiies  Fir  (Pino*  Mamtrii,  Douglas  snd 
Lambert).  Leaves  very  short,  rigid,  rather  sharp-pointed,  whitish 
beneath,  mn sailing  regularly  round  the  stem,  very  deciduous.  Cones 
oblong,  composed  of  very  lax,  ragged,  retuse,  ovate,  thin  scales,  muoh 
longer  than  the  narrow,  serrated,  concealed  bracteee.  Buds  ovate, 
acute,  covered  with  ream.  It  ia  a  native  of  Northern  California,  where 
it  waa  found  by  Mr.  Douglas,  who  describes  the  wood  as  being  of 
excellent  quality. 

Ski.  IIL— Labchis. 
Ltava  growing  in  duttert ;  dteiduonl. 

By  aome  botanists  this  section  is  considered  essentially  different 
from  Abia  ;  but  the  want  of  any  dear  distinctive  characters,  either 
in  the  mods  of  growth  or  the  organs  of  fructification,  induces  us  to 
ooncnr  with  Linnaaus,  Jussisn,  and  Richard,  in  considering  the  Larch 
sa  belonging  to  the  same  genus  as  the  Spruce.  The  leaves  of  the 
former  are  clustered  or  fasciculated,  merely  in  consequence  of  the 
universal  non-development  of  lateral  branches ;  ao  that  the  leaves 
themselves  make  their  appearand!  without  a  perceptible  central  axis. 
This  is  proved  not  only  in  the  Cedar  of  Lebanon,  but  even  in  the 
Larch  itself,  by  numerous  cases  where  ths  branches  being  less  abortive 
than  usual,  lengthen  enough  to  display  their  real  nature. 

Abialarix,  Richard;  the  Common  Larch  Fir  (Puwt  Lariz,  Lia- 
nteua ;  Larix  Eurapaa,  De  Candolle).  Leaves  clustered,  deciduous 
Cones  ovate-oblong,  blunt.  It  is  a  native  of  the  mountains  of  ths 
middle  of  Europe,  of  Russia,  and  of  Siberia.  In  the  latter  country  it 
is  the  commonest  of  all  trees,  delighting  in  dry  elevated  situations, 
where  it  forma  vast  forests,  sparingly  intermixed  with  pines.  Its 
trunk  grows  very  erect,  with  graceful  drooping  branches,  gradually 
diminishing  from  the  base  to  the  apex,  and  giving  it  a  regularly 
pyramidal  form.  In  the  spring,  when  its  young  leaves  have  just  bunt 
into  life,  it  has  a  peculiar  bright  yellow  ish-green  tint,  which  is  possessed 
by  no  other  tree  of  our  forests.    The  Larch  has  been  now  for  msny 


years  extensively  cultivated  upon  barnru  exposed  land,  both  in  England 
and  Scotland,  and  it  has  bean  found  one  of  the  moat  profitable  of  all 
trees  to  the  plantar,  provided  the  land  be  well  drained  ;  but  it  will 
not  succeed  in  swampy  situations.  It  grows  with  great  rapidity,  is 
subject  to  very  few  scmdenta,  transplants  with  but  little  riik,  and 

Eroduoes  timber  of  great  excellence  and  value,  not  only  for  domestic 
lit  for  naval  purposes.      In  mountainous  districts  in  Scotland  the 


ABIES.  .   u 

thickened  at  the  margin.  Meant  Lebanon  and  the  range  of  Taurus 
are  the  native  spots  of  this  moat  stately  and  magnificent  tree,  which 
compensates  for  its  want  of  height  by  its  huge  wide-spreading  arms, 
each  of  which  is  almost  a  tree  in  itself.  According  to  Labillardiire, 
a  French  traveller  in  Syria,  the  largest  of  those  now  remaining  on 
Lebanon  is  at    leaat  nine  feet  in  diameter.      The  trees  are  held  in 

rt  veneration,  and  a  holiday  is  set  apart  for  the  Feast  of  Cedars, 
growth  is  far  from  being  so  slow  as  some  imagine-;  on  the  con- 
trary, the  observations  of  those  who  have  cultivated  it  with  care  prove 
that  it  will  vie  in  rapidity  of  growth  with  almost  any  forest  tree. 
Cedar-wood  has  the  reputation  of  being  indestructible ;  instance* 
have  been  named  of  its  having  been  token  from  buildings  uninjured 
lifter  a  lapse  of  two  thousand  years.  But  it  appears  highly  probable, 
from  some  interesting  observations  made  at  Tangier  by  Mr.  Drummond 


The  Larch  ( Abiti  Lara). 

Duke  of  Athol  has  planted  it  in  immense  quantities ;  and  it  appears, 
from  a  report  of  that  nobleman  to  the  Horticultural  Society,  that  in 
situations  1600  to  1800  feet  above  the  level  of  the  sea,  he  has  felled  trees, 
eighty  years  old,  which  have  each  yielded  six  loads  of  the  finest  timber. 
From  the  boiled  inner  bark,  mixed  with  rye-flour  and  afterwards 
buried  for  a  few  hours  in  the  snow,  the  hardy  Siberian  hunters 

Cpare  n  sort  of  leaven,  with  which  they  supply  the  place  of  common 
pen  when  the  bitter  is  destroyed,  a*  it  frequently  is,  by  the  intense 
cold  to  which  hunters  are  exposed  in  the  pursuit  of  game. 
'  The  bark  of  the  Larch  is  nearly  ss  valuable  to  the  tanner  as  oak-bark; 
it  also  produces  the  substance  called  Venice  turpentine,  which  flows  in 
abundance  when  the  lower  part  of  the  trunk  of  old  trees  is  wounded. 
A  sort  of  manna,  called  Briancon  Manna,  is  exuded  from  its  leaves 
in  the  form  of  a  white  flooculent  substance,  which  finally  becomes 
Concreted  into  small  lumps. 

It  is  believed  that  this  species  was  the  hItus  of  the  ancient  Greeks. 
The  origin  of  the  more  modern  word  larix  is  uncertain. 

Abia  microcarpa,  the  Red  Larch  Fir  (Pima  mierocarpo,  Lam- 
bert). Leaves  clustered,  deciduous.  Cones  oblong,  small ;  theirscoles 
erect,  close-pressed,  the  upper  ones  mnch  smaller  than  the  lower. 
Thia  is  a  graceful  tree,  with  much  of  the  habit  of  the  common  Larch, 
from  which  its  very  small  cones,  of  a  bright  purple  in  the  summer, 
readily  diatdnguish  it.  It  is  a  native  of  North  America.  This  tree  is 
by  no  means  so  well  adapted  to  the  planter's  purposes  as  the  common 
Larch,  growing  very  much  smaller.  The  wood  Is  so  heavy  that  it  will 
scarcely  swim  in  water. 

Abia  pendula,  the  Black  Larch  Fir  (ft'nu*  puutula,  Lambert). 
Leaves  clustered,  deciduous.  Conesoblong,  with  numerous  spreading 
scales,  which  gradually  diminish  from  the  base  to  the  apex  of  the  cones. 
Branches  weak  and  drooping.  It  is  a  native  of  North  America,  where 
it  is  found  growing  in  a  rich  clay  soil,  mixed  with  sand,  in  cold 
mountainous  districts.  When  cultivated  in  this  country  it  is  an 
elegant  tree,  having  a  good  deal  of  resemblance  to  the  common  Larch, 
but  being  of  a  brighter  green  colour,  and  much  more  graceful.  The 
leading  shoot  will  often  begin  to  droop  at  the  height  of  16  or  20 
feet  from  the  ground,  and,  after  gradually  acquiring  a  horizontal 
direction,  will.bend  towards  the  earth  so  as  to  form  a  natural  arch 
of  great  beauty.     The  wood  is  less  valuable  than  that  of  the  common 

8«oi.  IV.— Onus*. 

Ltaxu  graving  in  etiuien;  tarrgrem. 

Abiet  Ctir**,  the  Cedar  of  Lebanon  Fir  {Pmm  Ctdnu,  Linnmw 

and   Lambert).     Leave*  clustered,   evergreen.     Cones   oblong,  very 

obtuse,  erects  with  broad  olueely-paoked  Males,  which  are  a  little 


The  Cedar  of  Lebanon  {Abia  Ccim). 

Hay,  that  the  indestructible  cedar-wood  wsa  the  beautiful,  hard,  deep- 
brown  timber  of  Hujo  ariieulata,  the  Sandarae  Tree.  The  wood  of 
^Mei  adrtu  produces  deal  of  very  indifferent  quality. 

Abia  Dt/odara,  the  Sacred  Indian  Fir  {Pima  Deodara,  Lambert). 
Leaves  evergreen,  in  clusters,  {acute,  triangular,  stiff.  Cones 
growing  in  pairs,  stalked,  oval,  obtuse,  erect;  the  scales  closely 
packed,  very  broad,  and  nearly  even  at  the  margin.  It  lb  a  native  of 
the  mountains  of  Hindustan,  near  the  town  of  Rohilcuud,  on  the 
mountains  of  Nepaul  and  Tibet,  at  a  height  of  10,000  or  12,000  feet, 
and  also  in  the  woods  of  Almora,  It  is  a  large  tree,  with  a  trunk 
about  four  feet  in  diameter,  resembling  the  Cedar  of  Lebanon,  from 
which  it  differs  In  having  its  cones  upon  stalks,  and  its  leaves  longer 
and  more  distinctly  three-sided,  and  also  in  the  quality  of  Ha  timber. 
The  Hindoos  are  said  to  call  it  the  Devadara,  or  Ood  Tree,  and  hold 
it  in  a  sort  of  veneration.  Its  wood  is  extremely  durable,  and  so 
resinous  that  laths  made  of  it  are  used  for  candles.  Spars  of  it  have 
been  taken  out  of  Indian  temples,  known  to  have  been  erected  from 
200  to  400  years,  uninjured  except  in  those  parts  which  originally 
were  sap-wood.  This  tree  has  been  extensively  cultivated  in  England, 
and  seems  to  be  realising  the  favourable  anticipations  which  were 
formed  on  its  first  introduction. 

To  the  species  now  enumerated,  the 'following  almost  unknown  kinds 
have  to  be  added: — 

Abia  KtempfcA  {Pima  Kampferi,  Lambert).  A  native  of  Japan, 
found  wild  upon  the  mountains  of  Fako. 

Abia    Thvnbtrgii   {Pima   Thtmbtrgii,  Lambert).     A   scarce  plant 


A  bia  M ami  (Siebold).  Found  in  Japan,  at  well  aa  the  two  following. 
Its  wood  ia  in  great  estimation"  for  its  whiteness  and  fine  grain. 

Abia  Torano  (Siebold). 

Abie*  Araragi  (Siebold).  Wood  brown ;  used  for  various  domestic 
purposes. 

CuUiratim. 

The  genua  of  resinous  plants  called  Abia,  which  we  have  thus 
described,  comprehend  many  forest  trees  of  great  importance ;  and 
it  will  be,  therefore,  proper  to  add  a  few  remarks  on  their  cultivation. 
Some  of  them,  such  aa  the  Larch,  the  Norway  Spruce,  the  Silver  Fir, 
and  the  Balm  of  Qilead,  ace  raised  in  the  nurseries  annually  in  the 


ABOTJ-HANNES. 


open  ground,  in  luge  quantities,  for  the  supply  of  our  plantations ; 
others,  men  as  the  Cedar  of  Lebanon  and  the  Douglss  Fir,  ere 
procured  in  much  lev  abundance,  end  ere  treated  with  more  care. 


All  tie  species  are  propagated  by  seeds;  they  may  also  be  propa- 
gated both  by  inarching  and  by  cuttings ;  but  it  is  found  that  plants 
ao  obtained  are  either  Vary  shortlived  or  stunted,  unhealthy,  and 
incapable  of  becoming  vigorous  trees.  In  some  of  the  species,  each 
as  the  Bolm  of  Oilead  and  the  Silver  Fir,  tie  scales  of  the  cones  readily 
separate  from  their  axis,  so  as  to  render  the  extraction  of  the  seeds  a 
simple  and  easy  operation  ;  but  in  others,  such  as  the  Larch  and  the 
Sproos  Fir,  the  scales  will  neither  separate  nor  open  :  in  mob  cases  it 
is  necessary  to  dry  the  cones  as  much  as  possible,  then  to  split  them 
by  means  of  an  instrument  passed  np  their  axis,  and  afterwards  to 
thresh  the  portions  so  separated  till  the  seeds  can  be  sifted  out. 

Like  other  resinous  seeds,  these  are  perishable  unless  sown  within 
a  few  months  after  the  cones  have  been  gathered ;  they  will,  however, 
keep  much  longer  in  the  cone  than  if  separated;  wherefore,  they  should 
always  be  imported  in  that  state. 

It  is  usual  in  the  nuneriesto  sow  them  in  the  spring  in  beds  of  light 
soil,  in  which  no  recent  manure  has  been  mixed ;  they  are  buried  at 
various  depths,  according  to  the  force  of  the  vital  energy  of  the  species. 
This  has  bean  found  by  experience,  as  it  is  said,  to  be  one  inch  deep 
for  the  Silver  Fir ;  half  an  inch  for  the  Spruce,  Balm  of  Gilead,  and 
Cedar  of  Lebanon;  a  quarter  of  an  inch  for  the  Larch;  and  lees  for 
the  American  Spruce  ;  it  is,  however,  probable  that  these  depths  are 
of  very  little  importance.  In  order  to  protect  the  surface  of  the  beds 
from  being  dried  while  the  young  seeds  are  sprouting,  it  is  generally 
overspread  with  a  thin  layer  of  long  straw,  which  is  removed  as  soon 
as  the  crop  begins  generally  to  appear.  During  the  first  season  the 
seedlings  remain  undisturbed ;  the  only  attention  they  receive  being 
to  keep  them  from  weeds.  In  the  following  spring  the  young  plants 
are  taken  up  carefully,  and  their  roots,  being  a  little  shortened,  are 
imbedded  in  rows  about  six  inches  apart,  where  they  remain  for  one 
or  two  years.  After  this  they  are  transplanted  into  quarters,  in  rows 
a  foot  or  nine  Inches  apart,  the  plants  being  about  nil  inches  from 
each  other.  Having  remained  in  this  situation  for  a  year,  they  are 
fit.  to  be  transferred  to  the  plantation,  or  they  may  stand  two  yean 
in  the  nursery  quarters,  and  then  be  taken  up  and  replaced  in  a 
situation  of  the  same  kind,  if  circumstances  should  render  such  a 
proceeding  desirable.  On  no  account,  however,  should  they  be 
allowed  to  remain  in  the  quarters  more  than  two  years  at  s  time 
without 4>eing  taken  oat  of  the  ground,  because  they  are  apt  to  form 
long  and  strong  shoots,  which  are  destroyed  in  the  process  of  trans- 
plantation, so  that  the  life  of  many  must  be  either  materially  injured 
or  wholly  sacrificed. 

None  of  the  firs  should  be  transplanted  at  a  height  exceeding  three 
feet,  for  the  reason  last  mentioned ;  and  the  Larch  is  the  only  kind 
that  will  remove  advantageously  even  at  this  size.  The  Spruce  and 
its  allied  species  may  be  removed  more  successfully  when  from  a  foot 
and  a  half  to  two  feet  high.  To  this  there  is  no  other  exception  than 
that  of  plants  that  have  been  constantly  reared  in  poU,  as  the  Cedar 
of  Lebanon ;  these  msy  be  safely  removed  at  any  sixe,  if  the  trans- 
plantation is  carefully  attended  to,  because  their  roots  are  uninjured 
in  the  operation.  It  should  however  be  remembered,  in  finally 
planting  out  large  firs  which  have  been  always  kept  in  pots,  that 
it  is  absolutely  necessary  that  their  roots  should  be  spread  out  among 
the  earth  as  much  as  may  be  practicable  without  straining  or  breaking 
them ;  because,  while  in  pots,  they  necessarily  acquire  a  spiral  direction, 
which  they  will  not  afterwards  lose  unless  it  is  destroyed  at  the  period 
of  final  transplantation ;  and,  if  they  do  not  lose  it,  they  are  apt  to  be 
blown  over  by  high  winds,  on  account  of  their  roots  not  having  pene- 
trated into  the  earth  far  enough  in  a  horizontal  direction  to  form  the 
requisite  stay  to  support  the  trunk  and  head. 

Where  great  importance  is  attached  to  the  raising  the  seeds  of  rare 
species  of  fir,  it  has  been  found  a  very  beneficial  practice  to  place  them 
between  two  turfs  placed  root  to  root,  the  one  upon  the  other,  and  to 
watch  them  till  the  seeds  begin  to  sprout ;  they  are  then  to  be  sown 
in  the  usual  way,  when  every  seed  will  usually  succeed. 

No  trees  are  more  impatient  of  pruning  than  these.  They  exude, 
when  wounded,  so  large  a  quantity  of  their  resinous  sap  as  to  become 
weakened  even  by  a  few  incisions ;  and,  if  they  have  suffered  many, 
they  are  long  before  they  recover  from  the  effects.  So  great  is  their 
symmetry,  and  so  uniformly  will  their  branches  form  under  fsvourabli 
circumstances,  that  it  will  rarely  happen  that  a  necessity  for  the  iw 
of  the  pruning-knife  can  arise.  The  great  rule  to  be  observed  in  their 
management  is  to  allow  them  ample  room  for  the  extension  of  their 
branches ;  if  this  is  attended  to,  their  beauty  is  not  only  ensured,  but 
the  rate  at  which  they  will  form  their  timber  will  be  a  full  recompense 
for  the  space  they  may  occupy. 

ABIETINE-B.    [Conii'M-O. 

ABOMA,  a  large  species  of  serpent,  which  inhabits  the  fens  and 
morasses  of  South  America,  the  Boa  cradhrut  of  Limueus.    [Boid m.] 

ABORTION,  a  term  used  in  botany  and  horticulture.  In  Botany, 
abortion  is  employed  to  express  the  absence  of  an  organ  in  relation  to 
an  ideal  typo.  Thus  the  flowers  of  Serophulariatxa  and  Lamiacetr 
have  their  sepals  and  petals  arranged  with  the  number  five.  According 


to  a  very  general  law  the  at 
sepals,  but  m  this  case  they  do  not.  In  the  majority  of  instances  the 
stamens  are  but  four  :  hence  it  is  said  that  one  stamen  is  aborted  or 
there  is  an  abortion  of  one  stamen.  The  want  of  harmony  between  the 
parts  of  the  flower  generally  is  thus  spoken  of.  In  other  instances, 
where  the  ovules  are  numerous  and  the  seed*  only  one,  two,  or  three, 
the  remaining  ovules  are  aborted. 

In  Horticulture,  the  premature  development  of  the  fruit,  or  any 
defect  i  n  it,  is  called  abortion. 

ABOU-HANNES  (Nttmeniiu  /bit,  Cuvier;  TatUahu  jEtAiopieiu, 
Latham),  an  African  bird,  which  has  occasioned  much  discussion 
among  the  learned  as  to  its  identity  with  the  ancient  Ibis.  The 
attention  of  Bruce  was  attracted,  during  his  stay  in  Upper  Egypt,  DT 
some  birds  called  by  the  natives  Abou-Hsnnes,  whose  forms  reminded 
him  of  the  ibis,  as  represented  on  Egyptian  monuments,  snd  repeated 
observation  confirmed  him  in  the  opinion  of  thair  identity  with  the 
ibis  of  the  ancients.  This  identity  was  subsequently  corroborated  by 
the  distinguished  naturalists,  Geoffrey  and  Savigny,  who  acoompanied 
the  French  expedition  into  Egypt,  and  procured  anumber  of  apammans. 
M.  Savigny  published  his  observations  in  a  small  work  ('  L'Hiatoire 
Nat.  et  MythoL  de  l'lbis'),  now  very  scarce,  and  Baron  Cuvier  also 
ibis  in  the  '  Annates  du  Hussum'  for 


on  the  Egyptian 
le  has  oleeriy  pro 


curlew.    This  bird  appears  to  be  also  a  ni 
from  Egypt. 

Herodotus  attributes  the  veneration  of  the  Egyptians  for  the  ibis, 
to  supposed  services  rendered  them  by  the  bird  in  freeing  their 
oonntry  from  winged  serpents.    That  the  ibis,  however,  could  not  feed 


True  Walts  Ibis  (JVwwiuiu  Ibii). 

upon  serpents  appears  nearly  certain  from  anatomical  inspection.  The 
bill,  for  example,  being  long,  slender,  considerably  curved,  blunt  on 
the  edges,  and  expanded  and  roundish  at  the  point,  could  neither 
divide  nor  pierce  serpents ;  and  indicates  rather  an  aptitude  to  dabble) 
in  marshy  and  moist  grounds. 

On  the  other  hand.  Baron  Cuvier  found,  in  the  mummy  of  the  ibis, 
remains  of  the  skin  and  scales  of  serpents,  and  hence  it  has  been 
inferred  that  the  birds  might  have  been  serpent-eaters.  This  inference, 
however,  is  at  variance  with  the  observations  mado  in  Egypt  by  M. 
Savigny  on  a  great  number  of  individuals,  in  the  crops  of  which  he 
uniformly  found  land  and  fresh-water  shells  (Cycloilomala,  Ampntiaria, 
Plunorbii,  dec),  and  these  shells  were  always  entire  when  their 
inhabitants  had  not  been  previously  digested. 

It  does  not  appear  that  the  ibis  breeds  in  Egypt ;  but,  on  the 
testimony  of  the  inhabitants,  it  arrives  as  soon  as  the  waters  of  the 
Nile  begin  to  rise,  augmenting  in  numbers  as  the  waters  increase,  snd 
diminishing  ss  they  subside,  and  disappearing  when  the  inundation 
terminates.  These  birds,  on  their  arrival,  repair  to  the  low  lands, 
which  are  first  covered  with  water ;  but  when  the  waters  become 
deeper  and  spread  wider,  the  birds  betake  themselves  to  the  higher 
lands.  They  afterwards  approach  the  river,  where  they  establish 
themselves  by  the  sides  of  the  canals  snd  on  the  small  dykes,  with 
which  the  greater  port  of  the  cultivated  grounds  are  surrounded. 

The  bird  in  question  sometimes  lives  solitary,  sometimes  in  small 
troops  of  from  eight  to  ten.  Its  flight  is  lofty  and  powerful,  and  it 
utters  at  intervals  hoarse  cries.  When  it  alights  on  a  fresh  piece  of 
land,  it  remains  for  hours  together  occupied  m  tapping  the  mud  with 
its  bill  in  search  of  worms,  4c  It  walks  leisurely  step  by  step,  and 
has  not  been  observed  to  run,  like  our  curlew  (iVumeniw  arquata, 
Latham),  to  which  it  otherwise  bears  some  resemblance. 

The  Egyptians  call  the  bird  A  ton- M enui,  which  literally  means 
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ABSORPTION. 
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'Father  Sickle-Bill,'  the  bill  being  curved  like  a  sickle.  The 
./Ethiopian  name,  Abou-Hanne*,  means  'Father-John/  because,  as 
M.  Bumont  supposes,  the  birds  arrive  about  St  John's  day. 

The  following  is  the  earliest  account  that  we  have  of  the  ibis,  from 
an  eye-witness  (Herodotus,  ii.  76) : — "  The  ibis  is  all  over  very  black  : 
it  has  the  legs  of  a  crane,  and  a  beak  considerably  curved :  its  size  is 
about  that  of  a  erex.  Such  is  the  appearance  of  the  black  ibis,  which 
fights  against  the  serpents.  But  the  other  ibis,  which  is  more  of  a 
domestic  bird  (for  there  are  two  kinds),  has  the  head  and  all  the  neck 
bare  of  feathers :  it  is  of  a  white  colour,  except  the  head,  neck,  and 
the  extremities  of  the  wings  and  tail,  all  which  parts  are  very  black. 
As  to  its  legs  and  beak,  it  resembles  the  other  kind  of  ibis."  The 
black  ibis,  according  to  Herodotus,  devoured  the  winged  serpents 
which  yearly  attempted  to  make  their  entry  into  Egypt  from  Arabia. 
It  is  needless  to  add  that  these  winged  serpents  are  a  fable.  Strabo, 
who  himself  was  some  time  in  Egypt,  gives  the  following  account : — 
'*  The  ibis  is  the  tamest  bird  of  all :  in  form  and  size  it  is  like  the  stork. 
But  there  are  two  varieties  of  colour,  one  of  which  is  that  of  the 
stork,  and  the  other  is  all  black.  Every  street  in  Alexandria  is  filled 
with  them,  partly  to  the  benefit  of  the  citizens,  and  partly  not.  The 
bird  is  useful  so  far  as  it  devours  all  kinds  of  vermin,  with  the 
garbage  of  the  shambles,  and  the  refuse  of  the  eating-houses,  Ac." 
Here  Strabo  makes  no  distinction  between  the  two,  except  in  colour, 
and  he  describes  both  species  as  living  on  all  kinds  of  garbage.  He 
has  probably  confounded  the  real  ibis  and  the  stork. 

ABOU  SCHOM,  the  Arabic  name  of  a  species  of  fox  (Cam* 
variegatiu.) 

ABRAMIS.    [Bream.] 

ABRAXAS,  a  genus  of  nocturnal  Lepidoptera,  to  which  belongs 
the  common  Magpie  Moth,  A.  grosntlariata.  The  caterpillar  of  this 
moth  attacks  the  leaves  of  gooseberry  and  currant  bushes  at  the 
beginning  of  the  summer.  It  is  of  a  yellowish  white  colour,  with  an 
orange  stripe  on  each  side,  and  covered  with  black  spots.  The 
chrysalis  is  black,  relieved  at  its  pointed  end  with  orange  circles. 
The  expanded  fore-wings  of  the  perfect  insect  measure  about  one  inch 
and  a  half  across.  The  wings  are  of  a  yellowish  white  colour,  variously 
spotted  with  black.  The  fore-wings  have  a  band  of  pale  orange.  The 
body  is  orange,  spotted  with  black.  The  eggs  are  deposited  on  currant 
or  gooseberry  leaves  in  July  or  August,  and  the  caterpillars  are  hatched 
in  September.  To  get  rid  of  the  attacks  of  these  creatures,  they  may 
be  picked  off,  or  dusted  with  the  powder  of  white  hellebore,  or  the 
leaves  of  the  plants  attacked  may  be  burned. 

ABRAZITE  (Zeagonite,  Giamondine),  a  mineral  belonging  to  the 
group  of  aluminous  hydrated  silicates,  with  alkaline  and  lime  bases. 
It  contains,  besides  silica  and  water,  about  26  per  cent  of  alumina, 
with  14  per  cent,  of  lime  and  potash. 

ABROCOMA.    [Habrocoma.] 

ABROMA  (from  a  and  Ip&po,  'not  fit  for  food,'  in  opposition  to 
Tkeobroma,  'food  for  gods'),  a  genus  of  plants  belonging  to  the 
natural  order  JByttnerutcece,  The  species  consist  of  small  trees,  with 
hairy  lobed  leaves  and  extra-axillary  or  terminal  few-flowered 
peduncles  at  the  tops  of  the  branches. 

Abrtma  augusta  is  a  handsome  tree,  with  drooping  purple  flowers, 
seated  on  peduncles  opposite  the  leaves.  It  is  a  native  of  the  East 
Indies.  The  fibrous  tissue  of  the  bark  of  thiB  plant  is  manufactured 
into  cordage. 

ABRUS  (from  a$p6s,  soft),  a  genus  of  plants  belonging  to  the 
papilionaceous  division  of  the  order  Legwminoaa.  The  calyx  is 
bluntly  4-lobed,  with  the  upper  lobe  broadest.  The  legume  is 
oblong,  compressed,  and  4-6-seeded.  There  is  but  one  species,  A, 
precatorius,  which  is  a  delicate  twining  shrub,  with  abruptly  pinnate 
leaves,  bearing  many  pairs  of  leaflets.  It  is  a  native  of  the  East 
Indies,  but  is  also  found  in  the  tropical  parts  of  Africa  and  America, 
where  perhaps  it  has  been  introduced.  The  seeds  of  the  commoner 
variety  are  red,  with  a  black  spot,  whilst  other  varieties  produce 
various  coloured  seeds.  These  seeds  are  in  much  request  as  ornaments 
amongst  the  inhabitants  of  the  countries  where  they  grow.  They  are 
strung  as  beads,  with  shells,  and  other  hard  seeds.  They  are  brought 
to  Europe  from  Guinea  and  the  East  and  West  Indies.  They  are  used 
frequently  as  beads  for  rosaries ;  hence  the  name  precatorius  given  to 
this  species.  The  leaves  and  roots  of  this  plant  secrete  the  sweet 
substance  which  characterises  the  liquorice  plant  (Qlycyrhiza  glabra). 
In  the  West  Indies  it  is  called  Wild  Liquorice,  and  used  for  the  same 
purposes  as  the  common  liquorice.  The  seeds  have  been  accused  of 
possessing  narcotic  properties,  but  this  is  an  error.  When  swallowed 
they  are  very  indigestible. 

ABSORBENT  SYSTEM.  The  delicate  vessels  which  in  the  bodies 
of  vertebrate  animals  are  engaged  in  carrying  the  food  and  other 
matters  into  the  circulation,  have  this  name.  It  consists  of  two 
principal  divisions,  which  may  be  regarded  as  two  different  sets, 
given  off  from  a  common  stem.  One  of  these  takes  its  origin  in  the 
walls  of  the  alimentary  canal,  more  especially  the  small  intestines,  and 
Is  called  the  '  lacteal '  system,  from  the  white  colour  of  the  liquid  it 
takes  up ;  whilst  the  other  commences  in  the  substance  of  the  body, 
more  especially  the  skin  and  neighbouring  parts,  and  is  called  the 
'lymphatic'  system,  from  the  colourless  fluid,  called  lymph,  which  it 
carries. 

The  Lacteal*  are  the  small  system  of  vessels  by  which  the  chyle,  or 
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nutritive  part  of  the  food,  is  conveyed  from  the  intestines  to  the  left 
subclavian  vein,  in  which  it  is  mixed  with  the  blood.  They  have  their 
origin  in  the  villi  of  the  small  intestines,  which  are  short  hair-like 
processes,  each  consisting  of  a  fine  net-work  of  lacteal  vessels  sur- 
rounded by  capillary  arteries  and  veins.  On  the  outside  the  villi  are 
covered  with  cells,  which  absorb  the  chyle  before  it  is  conveyed  to  the 
loops  of  the  lacteals  in  the  interior  of  the  villus.  From  the  villi  the 
chyle  is  carried,  between  the  layers  of  the  mesentery,  through 
numberless  converging  branches,  to  the  thoracic  duct,  the  main  trunk 
of  the  absorbent  system,  which,  at  the  part  where  the  chief  lacteal 
branches  join  it,  U  dilated  into  what  is  called  the  Reoeptaoulum  Chyli. 
The  villi  have  no  visible  apertures  for  the  entrance  of  the  chyle,  but 
the  walls  of  the  lacteal  vessels  themselves  are  extremely  thin  and 
permeable,  and  their  canals  are  furnished  with  numerous  and  delicate 
valves,  like  those  of  the  veins  [Cibotjlation  of  the  Blood],  to 
prevent  the  fluid  which  they  contain  from  descending  again  to 
their  absorbing  extremities.  In  their  passage  through  the  mesentery 
the  lacteals  traverse  numerous  mesenteric  absorbent  glands,  where 
they  communicate  with  veins,  and  the  fluid  contained  in  them 
is  exposed  to  the  influence  of  the  blood,  from  which  it  acquires 
colouring  matter  and  fibrine. 

The  Lymphatic*  consist  of  minute  branched  tubes  of  extremely 
delicate  membrane,  whose  extremities  are  arranged  in  a  more  or  less 
dense  net-work  in  every  part  of  the  body.  From  this  net-work  they 
gradually  converge  into  a  succession  of  branches  of  increasing  size,  and 
terminate  in  two  main  trunks,  called  the  right  and  left  great  Lymphatic 
Veins,  through  which  the  lymph  is  poured  with  the  chyle  from  the 
thoracic  duct  into  the  right  and  left  subclavian  veins.  The  lymphatics 
also  communicate  with  the  veins  at  some  other  parts  of  their  course, 
chiefly  near  their  minute  extremities,  and  more  rarely  by  larger 
branches.  They  have  in  their  interior  numerous  delicate  valves  formed 
of  crescentic  folds  of  the  lining  membrane,  like  those  of  the  veins  and 
of  the  lacteals  [Circulation  of  the  Blood],  and,  like  them,  pre- 
venting the  retrograde  course  of  the  contained  fluid.  The  valves  of 
the  lymphatics,  however,  are  much  more  closely  set  than  those  of  the 
veins,  so  that,  when  full  of  fluid,  the  spaces  between  them  being  most 
distended,  they  give  those  vessels  a  knotted  or  beaded  appearance,  by 
which  they  are  easily  distinguished  from  veins  of  the  same  size.  In 
the  course  of  the  larger  lymphatics  there  are  numerous  glands  of  the 
same  nature  as  those  found  in  the  course  of  the  lacteals.  They  are 
called  Lymphatic  Glands.  To  each  of  these  there  pass  two  or  more 
lymphatic  vessels,  which  on  entering  them  become  extremely  tortuous, 
and  after  varied  convolutions  and  anastomoses,  terminate  in  nearly  t|p 
same  number  of  branches,  which  again  pass  from  the  gland,  and  pursue 
their  course  towards  the  main  trunk.  These  glands  attain  their  fullest 
development  in  man  and  the  mammalia.  They  are  far  less  numerous 
in  birds,  and  are  entirely  wanting  in  the  fish  and  amphibia.  The 
function  performed  by  these  glands  is  somewhat  obscure,  but  it  has 
been  recently  suggested  by  Professor  Bennett,  of  Edinburgh,  that  their 
function  is  to  prepare  or  produce  the  colourless  corpuscles  of  the 
blood.  [Blood.]  He  arrives  at  this  conclusion  from  having  observed 
that  in  cases  where  these  glands  or  the  spleen  are  inflamed,  or  in  a 
condition  of  increased  action,  that  the  colourless  corpuscles  of  the 
blood  can  be  seen  under  the  microscope  to  be  in  larger  quantity  than 
is  normal    (Bennett,  On  Lcucocythemta.) 

ABSORPTION,  one  of  the  first  and  most  essential  of  the  functions 
of  animal  and  vegetable  tissues.  Both  animals,  and  plants  grow  and 
perform  other  vital  functions  through  the  agency  of  materials  derived 
from  without  The  passage  of  all  substances  from  the  exterior  to  the 
interior  of  their  bodies  is  effected  by  the  function  of  absorption. 
This  function  is  performed  in  all  cases  by  the  aid  of  animal  or 
vegetable  membrane.  This  membrane  is  always  in  the  form  of  the 
walls  of  cells  or  the  walls  of  vessels  formed  out  of  cells.  Whether  the 
function  of  absorption  be  performed  in  animals  or  plants,  there  are 
certain  general  conditions  of  the  membrane  or  cells  through  which  it 
takes  place,  that  are  necessary  in  all  cases.  In  the  first  place,  as 
liquids  are  found  to  pass  through  the  walls  of  cells  and  membranes, 
it  is  necessary  that  they  should  be  permeable.  This  is  found  to  be 
the  case  in  all  organised  bodies,  and  in  proportion  to  the  permea- 
bility of  the  tissue  is  the  activity  with  which  absorption  is  performed. 
In  certain  parts  of  plants,  as  well  as  animals,  the  cells  become  almost 
impermeable,  and  these  are  the  parts  which  cease  to  grow  or  to  perform 
active  functions.  Such  are  the  duramen  or  heart-wood  of  trees,  and 
the  nails,  hairs,  horns,  and  teeth  of  animal  bodies. 

During  the  performance  of  the  various  functions  in  which  absorption 
is  required,  both  liquids  and  gases  pass  through  the  cell-membrane 
or  cell-wall.  Liquids  containing  salts  in  solution  pass  into  the  plant 
and  animal  in  the  supply  of  food  for  nutrition.  Gases,  including  the 
vapour  of  water,  are  also  absorbed  by  the  cells  of  plants  as  a  nutritive 
process,  and  by  those  of  animals  during  the  performance  of  the 
respiratory  function.  This  transmission  of  fluids  through  organic 
membranes  is  sometimes  referred  to  as  a  peculiar  vital  property  of 
animal  and  vegetable  tissues;  but  it  seems  to  depend  considerably  on 
the  physical  properties  of  the  fluids  and  tissues.  Organic  membranes, 
when  separated  from  the  living  structure,  have  the  power  of  absorbing 
fluids,  and  if  two  fluids  of  different  densities  are  separated  by  a  mem- 
brane, the  flow  through  the  membrane  will  be  greater  from  the  thinner 
fluid  to  the  thicker  than  the  contrary.    This  action,  which  has  been 
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called  Endosmosis  [Endosmosis],  seems  to  be  a  modification  of  that 
very  general  law  of  attraction  by  which  solids  are  attracted  towards 
each  other,  as  well  as  liquids  and  gases,  and  which  lies  at  the 
foundation  of  those  phenomena  attributed  to  capillary  attraction. 
Although  it  would  appear  as  the  result  of  this  law  that  there  must 
be  two  currents,  the  one  passing  out  and  the  other  in,  this  does  not 
always  take  place,  as  the  perpetual  removal,  for  the  purposes  of  the 
system  either  of  the  plant  or  of  the  animal,  of  the  matter  absorbed, 
prevents  the  action  of  the  outgoing  current,  which  has  been  called 
Exosmosis. 

The  cells  and  surfaces  which  carry  on  absorption  in  the  Vegetable 
Kingdom  vary  according  to  the  circumstances  of  the  plant  In  the 
simpler  plants,  such  as  the  lower  forma  of  Alga,  which  consist  of  one 
or  only  a  few  cells,  the  whole  of  the  cells  are  equally  employed  in 
absorbing.  But  as  we  ascend  to  plants  where  the  vegetative  and 
reproductive  organs  are  distinct,  there  we  find  absorption  performed 
more  abundantly  by  the  former.  In  the  higher  forms  of  phanerogamic 
plants  the  active  duties  of  absorption  are  performed  by  the  roots ;  the 
loose  tissue  at  the  ends  of  the  fibrils  of  these  organs  being  remarkably 
adapted  for  the  performance  of  this  function.  The  same  power  is 
also  possessed  by  the  recently  formed  tissues  in  the  stems  of  these 
plants,  and  thus  the  food — the  sap— is  carried  from  the  soil  to  the 
branches  of  the  plant,  which  are  covered  with  leaves.  The  cells  of 
the  leaves  are  adapted  to  the  exhalation  of  the  fluid  which  has  been 
absorbed  .below,  and  thus  a  perpetual  demand  for  new  supplies  is 
created.  Not  that  the  leaves  are  always  exhaling ;  in  moist  states  of 
the  atmosphere  and  at  night  they  probably  also  absorb.  This  function 
is  also  undoubtedly  performed  by  the  stems  of  the  leafless  Euphor- 
biacece  and  by  the  Cactacea,  which  possess  very  small  roots,  and  will 
even  grow  without  them. 

Absorption  in  the  Animal  Kingdom,  although  performed  upon  the 
same  general  principles,  and  being  adapted  to  attain  the  same  general 
ends,  presents  more  various  modifications  of  form  and  greater  com- 
plication than  in  the  vegetable  kingdom.  In  the  first  place,  the  nature 
of  the  fluids  taken  up  differs,  more  especially  in  the  class  of  cases  where 
that  function  is  adapted  to  nutrition.  Plants  derive  their  food  from 
the  mineral  kingdom.  Animals  obtain  their  food  from  plants.  Plants 
live  on  carbonic  acid,  ammonia,  water,  and  various  salts.  Animals  live 
on  substances  elaborated  out  of  these  compounds  in  the  cells  of  plants. 
In  the  next  place,  animals  receive  their  food  into  an  interior  sac  or  bag 
called  a  stomach,  whilst  plants  plunge  their  absorbent  cells  into  the 
soil  from  which  they  derive  then-  nutriment.  In  the  higher  forms  of 
sttimals,  a  system  of  vessels  called  absorbents  [Absorbent  System] 
is  made  subservient  to  the  ends  of  the  function  of  absorption — an 
arrangement  which  is  found  nowhere  to  exist  in  the  vegetable 
kingdom.  In  the  lower  animals,  as  in  the  sponges  and  some  of 
the  infusoria,  the  function  of  absorption  is  performed  by  contiguous 
cells  almost  as  simply  as  in  plants.  In  certain  parts  also  of  the  higher 
animals,  we  have  absorption  carried  on  in  the  same  way  as  in  the  cells 
of  cartilage,  and  in  the  contiguous  cells  of  the  mucous  and  cutaneous 
membranes.  In  none  of  the  invertebrate  animals  have  we  any  special 
absorbent  system  at  alL  In  the  animal  kingdom  the  circulating 
system  has  the  power  of  absorption  in  even  a  greater  degree  than  the 
absorbents  themselves.  From  the  structure  of  the  walls  of  the  veins, 
arteries,  and  capillaries,  and  the  knowledge  of  the  fact  that  there  is 
constantly  passing  through  them  a  dense  liquid — the  blood — we  should 
expect  that  these  organs  would  offer  the  necessary  conditions  for  absorp- 
tion. This  has  been  proved  by  direct  experiment.  M.M.  Tiedemann 
and  Gmelin  found  that  when  such  substances  as  gamboge,  madder, 
cAmphor,  musk,  and  assafoetida,  which  are  easily  detected  by  their 
colour  and  odour,  were  introduced  with  the  food  into  the  stomach, 
they  were  seldom  found  in  the  chyle  in  the  time  that  they  had  found 
their  way  into  the  blood,  and  some  of  them  even  into  the  urine.  It 
was  also  found  that  if  poisonous  substances  were  introduced  into  the 
intestines,  and  secured  in  one  place  by  two  ligatures,  and  every  other 
part  cut  away  but  the  artery  and  vein,  they  exerted  the  same 
influence  pn  the  system,  and  in  the  same  time  as  usual;  whilst  if 
the  intestine  was  treated  in  the  same  manner,  and  all  parts  cut  away 
but  the  lacteals,  the  evidences  of  absorption  were  deferred  for  a  much 
longer  period  than  usual.  From  these  experiments  and  others  it  would 
appear  that  the  lacteals  are  adapted  for  receiving  only  a  certain  class 
of  compounds,  more  especially  of  an  oleaginous  and  albuminous 
kind. 

That  part  of  the  absorbent  system  called  Lymphatics  were  at  one 
time  supposed  to  be  engaged  in  conveying  to  the  blood  the  used-up 
matters  from  all  parts  of  the  body  preparatory  to  their  final  expulsion 
from  the  system.  The  nature,  however,  of  the  clear  fluid  lymph  which 
is  contained  in  them  does  not  support  this  opinion,  and  as  this  lymph 
has  a  composition  very  like  to  the  blood  without  its  red  corpuscles, 
it  is  inferred  that  the  office  of  the  lymphatics  is  to  assist  in  the 
preparation  of  materials  for  the  blood.  These  materials  being 
scattered  all  over  those  parts  of  the  system  on  which  the  lymphatics 
are  distributed,  it  is  to  the  blood-vessels  that  the  office  must  be 
assigned  of  taking  up  effete  matter,  and  carrying  it  into  the  blood. 

That  the  general  cutaneous  and  mucous  surfaces  of  the  body  will 
both  exhale  and  absorb,  are  well-known  facts.  The  skin,  through  its 
per-spiriferous  glands,  which  perform  their  function  through  the  agency 
of  cells,  exhales  moisture,  whilst  it  is  also  a  powerful  absorbent  surface. 


It  is  proved  by  direct  experiment,  that  the  human  hand  is  capable  of 
imbibing,  in  a  quarter  of  an  hour,  an  ounce  and  a  half  of  warm  water, 
which,  for  the  whole  body,  is  at  the  rate  of  six  or  seven  pounds  per 
hour.  An  interesting  narrative  is  on  record  of  a  ship's  crew  who 
were  exposed  at  sea  for  several  days  in  an  open  boat;  they  had 
consumed  all  their  water ;  they  had  no  fluid  of  any  kind  which  they 
could  drink;  they  soon  began  to  suffer  from  thirst;  the  feeling  at 
length  became  intolerable,  and  the  drinking  of  sea-water  was  found 
only  to  increase  its  intensity.  When  nearly  exhausted,  they  were 
exposed,  during  several  hours,  to  a  heavy  shower  of  rain.  As  soon 
as  their  clothes  became  thoroughly  wet  their  thirst  began  to  abate, 
and  before  the  rain  had  ceased  their  thirst  was  gone.  They  did  not 
fail  to  profit  by  this  experience.  From  this  time  each  man,  as  soon 
as  he  began  to  feel  thirsty,  dipped  his  shirt  in  the  Bea-water  and  wore 
it  next  his  skin,  which  had  invariably  the  effect  of  removing  his  thirst, 
the  absorbents  taking  up  the  particles  of  water,  but  rejecting  the 
saline  matter  dissolved  in  it.  The  mucous  surface  of  the  lungs  is  con- 
stantly engaged  in  throwing  off  the  vapour  of  water  and  carbonic  acid, 
and  absorbing  oxygen  gas.  It  is  also  through  the  pulmonary  surface  that 
poisons  are  introduced  into  the  blood,  which  result  in  the  production 
of  disease,  as  small-pox,  measles,  scarlet  fever,  and  others.  The  different 
relations  of  absorbing  surfaces  to  poisonous  substances  is  an  interesting 
subject.  Thus,  poisons  which  may  be  introduced  with  impunity  into 
the  stomach  will  destroy  life  when  applied  to  the  minutest  wound  in 
the  skin,  as  in  the  case  of  the  poison  of  venomous  serpents,  and 
the  Woorara  poison.  This  has  been  proved  not  to  depend  on  any 
decomposition  taking  place  upon  the  surface  of  particular  membranes, 
as  the  Woorara  has  been  introduced  into  the  stomach  and  bladder, 
and  when  rejected  has  been  found  to  retain  its  primitive  destructive 
power. 

ABUTILON  (afivriXov,  the  Greek  for  mulberry-tree,  which  the 
species  of  this  genus  resemble),  a  genus  of  handsome  plants,  belonging 
to  the  natural  order  Malvaceae.  The  species  of  this  genus,  amounting 
to  about  80,  have  been  removed  from  Sida.  They  have  a  naked  five- 
cleft  calyx,  with  a  multifid  style,  capsular  one-celled  carpels,  5-80 
in  a  whorl.  Several  of  the  species  are  cultivated  in  this  country. 
A.  striatum  blossoms  freely  nearly  all  the  year  round,  when  turned 
out  under  a  wall  in  Hampshire.  A.  vitifolium,  A.  venosum,  A.  rufi- 
nerve,  and  A.  paoniflorwm,  are  also  tolerably  hardy  species.  The 
plant  known  as  Bencao  de  Deos,  in  the  province  of  Rio  Janeiro,  in 
Brazil,  is  the  A.  esculentum.  It  has  large  purple  solitary  axillary 
flowers,  which  are  dressed  and  eaten  with  their  viands  by  the 
inhabitants  of  Rio.  In  cultivation  the  species  require  a  light  rich 
loam  and  peat-soil,  and  should  be  propagated  by  striking  cuttings  in 
sand  in  a  close  frame  or  under  a  glass  m  Hummer. 

ACA'CIA,  the  name  of  a  plant  belonging  to  the  order  Leguminosos, 
mentioned  by  Diosoorides,  as  a  useful  astringent  thorn,  yielding  a 
white  transparent  gum.  The  account  given  by  this  Greek  author, 
meagre  as  it  is,  accords  so  well  with  the  gum-arabic  trees  of  modern 
Egypt,  that  we  can  scarcely  doubt  their  identity.  Accordingly  it  is 
to  these,  and  to  others  closely  related  to  them,  that  the  classical  name 
is  still  applied. 

Amongst  modern  botanists  the  Acacia  is  a  very  extensive  genus  of 
trees  or  shrubby  plants,  inhabiting  the  tropical  parts  of  both  the  Old 
and  New  World,  and,  in  a  very  few  instances  only,  extending  into 
temperate  latitudes ;  although  over  the  whole  of  Australia,  and  its 
dependent  islands,  the  species  are  spread  in  much  abundance.  There 
are  nearly  300  species. 

Generic  Character. — Flowers  polygamous.  Calyx,  with  either  four 
or  five  teeth.  Petals,  either  four  or  five;  sometimes  distinct  from 
each  other,  sometimes  adhering  in  a  monopetalous  corolla.  Stamens 
varying  in  number  from  10  to  200.  Pod  not  separating  into  many 
joints ;  juiceless,  two  valved.  The  species  are  extremely  variable  in 
the  structure  of  their  leaves  and  flowers.  Some  of  them  have  true 
leaves  that  are  twice  or  thrice  pinnate,  with  a  multitude  of  minute, 
shining,  or  at  least  even,  leaflets ;  others  have  in  a  perfect  state  no 
leaves  properly  so  called,  but  in  their  stead  the  leaf-stalks  enlarge, 
and  assume  the  appearance,  and  no  doubt  also  the  functions,  of  true 
leaves :  species  of  the  latter  description  are  known  by  their  spurious 
leaves  being  expanded  vertically,  instead  of  horizontally  as  in  leaves 
of  the  ordinary  construction.  By  these  very  remarkable  points  of 
difference  in  structure  the  species  may  be  conveniently  separated  into 
two  great  subdivisions. 

I.  Leaves  pinnated  in  various  degrees.    About  200  species  known. 

Acacia  Catechu  (Willdenow),  the  Catechu  Acacia  (Mimosa  catechu* 
Linnsous).  Spines  growing  in  the  place  of  the  stipules ;  when  young, 
straight,  but  afterwards  becoming  hooked.  Leaves  in  ten  divisions ; 
leaflets  in  from  40  to  50  couples,  linear,  downy;  with  one  depressed 
gland  at  the  base  of  the  leaf-stalk,  and  from  two  to  three  between  the 
upper  divisions.  Flowers  arranged  in  cylindrical  spikes,  which  grow 
two  or  three  together.  It  is  a  tree  with  a  tolerably  high  and  stout 
stem ;  and  is  found  in  mountainous  places  in  the  East  Indies,  espe- 
cially in  Bengal  and  CoromandeL  It  is  most  common  in  Canara  and 
Bahar.  Its  unripe  pods  and  wood  yield,  by  decoction,  one  of  the  sort* 
of  catechu,  or  terra-japonica.    [Catechu.] 

Acacia  Arabica  (Roxburgh),  the  Gum- Arabic  Tree.  Spines  growing 
in  pairs.  Branches  and  leaf-stalks  downy.  Leaves  in  from  four  to 
six  divisions ;  leaflets  in  from  ten  to  twenty  couples,  oblong-linear, 


ACACIA,  FALSE. 


with  a  gland  between  this  lowest,  and  often  between  the  outermost 
divisions.  Heads  of  flower*  growing  in  threes  upon  stalks.  Pod 
liacklace-shaped.     It  is  an  inhabitant  of  the  East  Indies,  Arabia,  and 


Abyssinia,  where  it  forms  a  tree  18  or  14  feet  high,  of  inelegant 
appearanoe ;  easily  recognised  by  its  long   carved  pods,  which  are 

divided  into  a  number  of  round  compressed  joints,  by -means  of  con- 


re  slightly  stained  with  dull  purple, 
h  its  long  erect  bunches  of  yellow 


AoteiaAriMca. 
tractions  between  the  seeds.  This  is  one  of  the  plants  that  yield  the 
useful  substance  called  Gum-Arabic,  which  ia  procured  by  wounding 
the  baric ;  after  which  the  sap  runs  out,  and  hardens  into  transparent 
lumps,  of  various  figures,  very  similar  to  the  concretions  found  upon 
the  bark  of  the  cherry-tree  in  this  country.  Gum-Arabic  is  also  pro- 
duced abundantly  by  some  of  the  species  nearly  related  to  this,  such 
as  A.  Nilotic*.  Or  vera,  found  in  Egypt;  A.  Shrenberaii,  a  native  of 
Dongola ;  A.  tartiUt,  a  common  plant  in  the  west  of  Nubia,  Kordofan, 
and  Arabia,  especially  upon  Mount  Sinai ;  and  A .  Seyol,  an  inhabitant 
of  Upper  Egypt,  Nubia,  and  western  Arabia.  It  is  supposed  that 
Gum-Arabic  :s  collected  indifferently  from  all  these,  and  that  the 
gums  of  Jidda  and  Bassorah,  Gum-Thur,  and  East  India  Gum,  are 
only  picked  samples.  Gum-Senegal  is  the  produce  of  a  distinct 
species,  called  A.  Senegal,  found  in  Arabia  and  the  interior  of 
Africa. 

Acacia  director  pe  Candolle),  the  Purple-Stemmed  Acacia  (AfimoM 
dueolor,  'Bot  Repository'),  has  no  spines;  the  leaves  have  five  pairs 
of  pinna;.  It  is  a  middle-sited  tree,  found  in  the  southern  parts 
of  Australia  and  in  Van  Diemen's  Land,  where  it,  in  common  with 
many  others  of  the  same  genus,  is  called  Wattle.    It  appears  better 


r  London  it  succeeds  perfectly  well,  all  > 


r  long,  in  the 


Zn  air,  if  wrapped  round  with  mats,  and  it  is  to  be  presumed  that 
re  is  no  obstacle  to  its  being  almost  naturalised  in  Devonshire 
and  Cornwall  and  the  west  of  Ireland.  It  is  readily  known  b  " 
bluish  stems  and  leaves,  which  area'"  '" 
and  form  a  strong  contrast  with  i 
blossoms. 

Acacutpvbtteen*  ('Hortua  KewensiB'),  Downy  Acaaia.  No  epinea. 
Leaves  with  from  three  to  ten  pairs  of  pinnre.  It  is  a  native  of  the 
east  coast  of  Australia.  In  this  country  it  is  one  of  the  most  beautiful 
of  greenhouse  plants.  If  allowed  to  grow  freely  in  the  border  of  a 
good  conservatory,  it  attains  the  height  of  10  or  12  feet ;  and  in 
January  and  February  produces  a  vast  abundance  of  yellow  blossoms, 
which  weigh  down  the  slender  graceful  branches,  and  perfume  the  air 
with  s  weak  but  pleasant  odour. 

Acacia  Jvlibriuin  (Willdsnow),  Silk-Taasel  Acacia  (Mimona  Jvlibrit- 
rin,  Scopoli).  No  spines.  Leaves  with  from  eight  to  twelve  pain 
of  pinnae.  It  is  a  native  of  Persia  and  of  the  Levant.  Its  specific 
name  is  Latinised  from  two  Persian  words— yul,  a  rose;  and  ebrtuchin, 
silk.  In  the  countries  where  it  grows  wild  it  becomes  a  small  tree, 
remarkable  for  its  light  airy  foliage,  and  for  the  great  beauty  of  the 
clusters  of  lilac  flowers,  the  long  and  slender  stamens  of  which  stream 
in  the  wind  and  glitter  in  the  sun,  like  a  number  of  silken  tassels 
artificially  fastened  to  the  boughs.  This  species  is  now  commonly 
cultivated  in  the  wanner  parts  of  Europe. 

Acacia  acanthoearpa  (willdenow),  Pnokly-Fruited  Acacia.  Spines, 
from  the  place  of  the  rtipuUs,  growing  in  pairs,  and  hooked.  Leaves 
in  from  six  to  eight  principal  divisions.  It  is  a  native  of  Mexico, 
where  it  forms  a  small  tree,  with  flesh-coloured  flowers. 

The  Black  Wood  of  Van  Diemen's  Land  is  the  timber  of  Acacia 
mefanoxytm;  and  the  astringent  Jurema  Bark  of  Braidl  is  the  produce 
of  Acacia  jarena. 

II.  Leavel  pinnated  in  t?ic  young  plant ;  in  the  old,  contittmg  of  nothing 
bat   IAj   vertically  diitendat  Uaf-ttaOu,  catted  PhyUodia.     About  100 

Aeacta  dtcipinu  ('Hortua  Kewenoia'),  Paradoxical  Acacia.  Stipules 
spicy,  deciduous.  Phyllodia  either  triangular  or  trapezoidal ;  their 
midrib  nearest  the  lowest  side,  and  lengthened  into  a  spine  ;  a  single 
glandular  tooth  on  the  upper  edge.  Flowers  in  nearly  solitary  com- 
pound heads.  This  species  is  remarkable  for  the  blunders  to  which 
it  has  given  rise.  When  botany  was  only  a  science  of  names,  its 
nowerlees  branches  wore  taken  for  the  leaves  of  a  kind  of  fern ;  and, 
at  a  later  period,  when  botanical  geography  was  as  yet  unheard-of,  it 
was  believed  to  be  a  native  of  the  north-west  coast  of  North  AmenM, 
It  is  an  inhabitant  of  the  south-west  coast  of  Australia,  where  it  forms 
a  bush  of  singular  aspect  In  this  country  it  is  cultivated  in  the 
green-house,  and  it  flowers  in  March,  April,  and  May. 

Acacia  Sophora  ('Hortus  Kowenais '),  Fragrant  Acacia.     Phyllodia 
utow.     Heads  of  flowers  in  do 
curved,  taper-pointed,  a  little  con- 
tracted between  the  seeds.     It  is 
lative   of   the  south    aide   of 
itralia  and  of  Van  Diemen's 
Land.    Id  this  country  it  is  a 
:ry  ornamental  greenhouse  plant, 
hicb,   if   planted  in  the  open 
border,  will  grow  as  high  as  eight 
feet  Few  plants  are  more  worthy 
of  a  permanent  station  in  a  good 
conservatory. 

Acacia  bmgifvlia  (Willdenow), 
Long-Leaved  Acacia.  Phyllodia  of 
a  narrow  lanceolate  form,  tapering 
to  each  end.  Spikes  of  flowers 
axillary,  growing  in  pairs,  on  short 
stalks.  It  is  found  very  commonly 
on  the  eastern  coast  of  Australia, 
especially  in  the  neighbourhood 
of  Port  Jackson,  whence  it  wss 
introduced  into  Groat  Britain, 
among  the  first  of  the  natural 
productions  of  that  remarkable 
Tuntry. 
Cultivation. — 'The  species  of  this 
_  mus  are  increased  artificially  in 
two  different  ways.  Most  of  them 
may  be  multiplied  by  cuttings 
struck  in  silver  sand,  placed  under 
a  bell-glass,  and  kept  in  a  warm 
place,  to  which  Do  direct  solar 
light  has  access.     Such  of  them, 

Bumcient  certainty  by  this  method, 

A.  Jvlibritn*  for  instance,  have  Fragrant  Acacia. 

the  power  of  producing  shoots  from  pieces  of  their  root  plaoed  in 

earth  in  a  hot-bed  ;  and  by  these  the  nurserymen  generally  propagate 

them.    Their  seeds  also  are  very  often  received,  and  from  these  they 

can,  of  course,  be  multiplied  in  all  cases. 

ACACIA,  FALSE,  or  LoetM  Tree     [Eoj!isiA/| 


ACADIOLITE. 
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ACADIOLITE,  one  of  a  group  of  minerals  of  doubtful  identity, 
composed  of  nearly  50  per  cent,  of  silica,  with  alumina,  lime,  soda, 
potash,  and  water. 

ACALEPHuE  (from  iucaX^,  a  nettle),  Sea-Nettles,  a  class  of 
marine  invertebrate  animals,  belonging  to  the  sub-kingdom  Eadiata. 
It  is  now  made  to  include  a  large  number  of  animalB,  of  which  the 
genus  Medusa  of  Linnaeus  may  be  taken  as  a  type. 

The  genus  Medusa  was  placed  by  Linnaeus  in  the  second  section  of 
his  Vermes,  viz.  MoUusca.  The  MoUusca  were  divided  into  six 
sections  in  the  'Systema  Naturse ; '  and  in  the  last  of  these,  consisting 
of  those  molluscous  forms  which  had  a  central  mouth  below,  Medusa 
stood  as  the  first  genus,  followed  by  A  sterias  and  Echinus.  The  third 
section  of  Vermes  (Testacea),  with  Chiton  at  its  head,  immediately 
followed.  In  this  arrangement  Medusa  came  between  Nereis  and 
Asterias  ;  but  in  the  body  of  the  work  it  stands  between  Sepia  and 
AsUrias. 

The  following  is  the  Linnsean  definition  of  the  genus  Medusa : — 
Body  gelatinous,  orbiculate,  depressed.    Mouth  beneath,  central. 

The  genus  contained  12  species,  and  these  consisted  not  only  of 
true  Medusa,  but  of  such  genera  as  Porpita  and  VeleUa. 

The  Acalepha  of  Cuvier  (his  third  class  of  Zoophytes)  comprehend, 
to  use  his  own  terms,  Zoophytes  which  swim  in  the  sea,  and  in  whose 
organization  may  be  perceived  vessels,  which  in  truth  are  most 
frequently  nothing  but  productions  of  the  intestines,  hollowed  in  the 
parenchyma  of  the  body. 

Cuvier*s  first  order  of  Acalepha,  or  Sea-Nettles,  consists  of  the 
Simple  Acalepha,  which  he  characterises  as  floating  and  swimming  in 
the  sea  by  means  of  the  contractions  and  dilatations  of  their  body, 
their  substance  being  gelatinous,  without  apparent  fibres.  The  sort 
of  vessels  which  are  seen  in  some  are  hollowed  in  the  gelatinous  sub- 
stance ;  they  often  visibly  come  from  the  stomach,  and  do  not  give 
place  to  a  true  circulation. 

The  genera  contained  in  this  order  are  the  great  genus  Medusa, 
Linn.,  with  its  subgenera  Porpita  and  VeleUa. 

The  great  genus  Medusa  is  characterised  as  having  a  disk  more  or 
less  convex  above,  similar  to  that  of  a  mushroom,  and  called  the 
umbrella.  Its  contractions  and  dilatations  concur  to  the  motivity  of 
the  animal  The  edges  of  this  umbrella,  as  well  as  the  mouth,  or  the 
suckers,  more  or  less  prolonged  into  pedicles,  which  take  its  place,  in 
the  middle  of  the  lower  surface,  are  rurniahed  with  tentacles  of  very 
different  form  and  size.  These  different  degrees  of  complication  have 
given  rise  to  very  numerous  divisions. 

The  Arachnodermata  form  the  second  class  of  M.  de  Blainville's 
Actinozoaria.  He  observes  that  this  class  corresponds  exactly  to  the 
genus  Medusa  of  Lianaeus. 

The  following  is  M.  de  Blainville's  definition  of  this  genus : — 

Body  free,  regularly  oval  or  circular,  subgelatinous,  covered  with 
an  extremely  fine  skin,  which  U  but  little  or  not  at  all  distinct, 
sustained  or  not  by  a  solid  subcartilaginous  part,  and  provided  with 
very  diversiform  radiated  appendages. 

Intestinal  canal  limited  to  the  stomach,  and  provided  with  a  single 
orifice. 

Ovaries  multiplied,  radiated,  and  opening  in  the  interior  of  the 
stomach. 

M.  de  Blainville  goes  on  to  state  that  their  form,  which  is  regular, 
is  nearly  always  circular  (the  VdeUa  alone  being  oval),  sometimes 
discoid  or  spheroidal,  but  most  frequently  hemispherical,  which 
causes  them  to  resemble  our  umbrellas,  and  has  given  rise  to  the 
distinction  of  their  body  by  that  name.  This  body  is  sometimes 
furnished  in  addition,  in  its  circumference,  with  more  or  less  long 
cirrhi,  to  which  the  name  of  tentacles,  or  better,  of  tentaculiform 
cirrhi,  has  been  given. 

The  lower  surface  of  the  umbrella,  he  observes,  is  sometimes  entirely 
naked,  but  in  other  cases  is  provided  with  numerous  and  dispersed 
tentaculiform  suckers,  as  in  the  Porpitce  and.  VeleUa,  or  else  with  very 
diversiform  appendages,  capillaceous  at  least  at  their  extremity,  which 
zoologists  have  termed  arms,  whence  the  denomination  of  JBrachideous 
which  they  have  given  to  some  species.  These  appendages  or  arms 
are  sometimes  free  from  their  base,  but  in  other  cases  are  united, 
which  unity  produces  a  sort  of  peduncle,  which  has  originated 
the  designation  of  Pedunculated  for  those  species  that  are  so  pro- 
vided. In  the  middle  of  the  lower  surface  of  the  umbrella  of  these 
Medusa  is  sometimes  a  species  of  peduncle  formed  by  a  proboscidi- 
form  prolongation  of  the  buccal  orifice,  and  they  are  then  called 
Proboscideans ;  but  in  the  greater  number  of  cases,  the  middle  of 
the  lower  part  of  the  umbrella  is  occupied  by  a  more  or  less  con- 
siderable mass,  attaching  itself  to  the  body  by  four  roots,  in  the 
form  of  a  cross,  so  as  to  divide  the  buccal  orifice  into  four  semi- 
lunar parts.  This  peduncle,  terminated  by  more  or  less  numerous 
capillaceous  divisions,  has  caused  the  name  of  Pedunculated,  or 
Polystomatous,  to  be  applied  to  those  Medusa  which  are  provided 
with  it 

The  first  subdivisions  of  the  Arachnodermata  established  by  M.  de 
Blainville  depends  on  the  existence  or  absence  of  a  solid  piece  for  the 
support  of  the  umbrella  or  body  of  the  animal,  and  consists  of  the 
Oirrkigrada,  which  are  provided  with  that  support,  and  of  the 
Pulmograda,  which  are  without  any  such  support  These  orders, 
observes  M.  de  Blainville,  are  further  distinguished  by  the  very 


different  nature  of   the  appendages  with  which  the  umbrella   is 
furnished  on  the  buccal  surface. 

The  difficulty  of  examining  the  Acalepha  is,  from  the  very  nature 
of  their  texture,  considerable,  and  that  of  preserving  them  in  spirit 
great    It  is  not,  then,  to  be  wondered  at  that  a  great  portion  of  their 
organization  remained  for  a  long  time  in  obscurity,  and  that  much 
relating  to  it  still  remains  to  be  cleared  up.    To  observe  them  with 
anything  like  a  satisfactory  result,  they  must  be  studied  on  the  spot, 
and  while  they  are  alive ;  and  thus  it  is  that  several  points  relative  to 
their  organization  and  habits,  and  their  generation  especially,  have 
only  lately  been  cleared  up.    The  possibility  of  fairly  preserving  them 
in  spirit  is  shown  in  the  museum  of  the  Royal  College  of  Surgeons  in 
London,  where,  in  the  department  comprehending  the  first  division 
of  the  Preparations  of  Nat.  Hist,  in  Bpirit,  several  of  the  Acalephans, 
(No.  64  to  73  A,  both  inclusive)  are  to  be  seen  so  preserved.    In  the 
following  remarks  the  structure  of  the  typical  Medusa  will  be  more 
especially  referred  to. 

The  disk  presents  a  uniform  cellular  appearance  internally,  and  the 
cellular  substance  is  very  soft  In  its  mass  no  fibre  has  hitherto,  we 
believe,  been  traced,  and  indeed  the  quantity  of  solid  matter  in  the 
whole  animal  must  be  very  small.  Those  who  have  taken  Medusa 
out  of  the  sea,  and  laid  them  upon  a  dry  board  or  dry  stone,  must 
have  observed  how  soon  they  sink  into  a  sort  of  deliquescence. 
Spallanzani  came  to  the  conclusion  that  the  sea-water  penetrating  the 
organic  texture  constitutes  the  greater  part  of  the  volume  in  the 
Medusa,  some  of  which  when  newly  taken  out  of  the  sea  weighed  50 
ounces,  though  their  dried  remains  gave  a  weight  of  little  more  than 
5  or  6  grains.  A  fine  muscular  membrane  appearing,  when  examined 
with  a  magnifying  glass,  to  be  composed  of  numerous  fleshy  fibres 
disposed  in  small  bundles,  radiating  as  regards  the  axis  of  the  Medusa, 
and  adhering  closely  to  the  gelatinous  substance  of  the  disk,  may  be 
seen  in  some  species  stretching  over  a  given  extent  of  the  lower  surface 
of  the  umbrella,  a  little  within  its  outer  margin.  Portions  of  the  disk, 
or  umbrella,  have  been  cut  from  these  animals  whilst  they  were  alive  : 
those  portions  which  had  no  part  of  this  muscular  membrane  attached 
to  them  exhibited  no  signs  of  motion ;  in  those,  on  the  other  hand, 
whose  connection  with  the  muscular  membrane  was  preserved,  the 
reciprocal  contraction  and  dilatation  were  continued  for  some  time. 
Those  Pulmograda  which  have  cilia  around  their  margins  have  also 
circular  vessels  running  along  their  bases,  and  most  of  the  projectile 
and  extensile  tentacles  and  filaments  have  sacs  and  canals  with  con- 
tained fluids  at  their  roots.  If  these  cilia  may  be  regarded,  and  they 
doubtless  may  be,  as  one  of  the  causes,  and  a  principal  one,  of  loco- 
motion, the  pensile  tentacles  of  the  Medusa  may  be  viewed  as  ancillary 
at  least  to  that  faculty,  though  they  probably  are  principally  employed 
as  nutrient  organs.  They  are  hollow  and  simple,  and  appear  to 
increase  in  their  extensibility  in  proportion  to  their  connexion  with 
the  appendages  of  the  digestive  cavities,  or  when  furnished  with  a 
vesicle  at  their  base.  Suckers  are  found  at  the  extremities  and  along 
the  sides  of  these  tentacles  in  several  of  the  genera,  so  as  to  enable 
them  more  securely  to  catch  the  floating  destined  prey,  or  to  assist  in 
anchoring  the  Medusa  when  it  would  rest,  as  we  have  reason  to 
believe  it  occasionally  does. 

Nervous  System  and  Senses. — We  are  not  aware  of  any  quite  satis- 
factory demonstration  of  a  nervous  system  in  the  Acalephans.  Dr. 
Grant  indeed  ('  ZooL  Trans./  voL  i)  notices  a  structure  in  Cydippe 
which  in  his  opinion  can  only  belong  to  that  system ;  but  Eschscholtz, 
whose  labours  in  investigating  the  organization  of  this  class  were  not 
small,  failed  to  discover  nerves  in  the  largest  which  he  examined. 
That  they  enjoy  sight  has  been  a  question.  Ehrenberg  has  endeavoured 
to  show  that  Medusa  aurita  possesses  eyes  in  the  form  of  small  red 
points  visible  on  the  surface  of  the  eight  brown  mass**  which  are 
round  the  circumference  of  the  umbrella ;  and  he  has  compared  these 
so-called  eyes  to  those  of  certain  Rotifera  and  Entomostraca.  He  con- 
siders the  glandular  body  at  the  base  of  the  pedicle  to  be  an  optic 
ganglion,  and  notices  its  connection  with  two  filaments  that  decussate 
about  the  middle  of  their  course ;  and  he  views  these  as  constituting 
part  of  a  nervous  circle,  situated,  for  the  greater  part  of  its  extent, 
directly  along  the  bases  of  the  row  of  tentacles  surrounding  the 
umbrella,  and  so  forming  a  sort  of  outer  wall  of  the  circular  vessel  or 
appendage  of  the  intestinal  cavity  which  runs  round  the  margin  of 
the  umbrella.  He  also  describes  another  nervous  circle,  formed 
of  four  ganglion-like  masses.  These  he  states  to  be  disposed  round 
the  mouth,  and  to  be  each  connected  with  a  corresponding  group  of 
tentacles. 

But  the  general  opinion  seems  to  be  that  touch  is  the  only  sense 
possessed  by  the  Acalephans,  as  far  as  proof  has  hitherto  gone.  That 
they  are  sensible  to  light,  though  the  evidence  in  favour  of  their 
possessing  sight  properly  so  called  may  not  be  deemed  conclusive,  will 
be  generally  admitted.  It  is  said  that  some  of  the  smaller  tribes  have 
been  known  to  shun  a  bright  light,  and  to  sink  into  deep  water  to 
avoid  it 

The  chief  seat  of  the  touch  appears  to  be  in  the  tentacula  and  cirrhi 
with  which  the  majority  of  Acalephans  are  furnished.  Many  of  them, 
as  we  have  ourselves  observed,  make  no  sign  when  wounded  extensively 
in  the  umbrella  or  disk. 

Muscular  System. — In  most  of  the  species  of  Puknograde  Medusa 
distinct  muscular  fibres  exist,  which  present  the  peculiar  markings 
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observed  on  the  fibres  of  voluntary  muscles.  Where  these  eaunot  be 
seen,  tissue  consisting  of  a  granular  substance  exists  which  possesses 
the  peculiar  power  of  contraction.  Professor  E.  Forbes  says,  that  he 
has  "paralysed  one  side  of  a  RAiiottoma  Aldravamdi,  whose  disk 
measured  mora  than  a  foot  across,  by  removing  with  a  scalpel  the 
bonds  of  that  half,  whilst  the  other  side  contracted  and  expanded  as 


Ehisoiloma  ceruica  (Curler], 

usual  though  with  more  rapidity,  as  if  the  animal  were  alarmed  or 
Buffering."  The  tentacles  of  most  species  are  capable  of  wonderful 
extension  and  retraction,  movements  which  must  be  effected  by  mesns 
of  muscular  tissue. 

Food  and  IKg/ilion. — The  food,  small  fishes  and  marine  animal  aj 
both  living  and  dead,  is  probably  conveyed  to  the  mouth  not  only  by 
the  tentacles  and  cirrhi  with  which  the  greater  part  of  the  Medina  are 
furnished,  but  also  by  contractions  in  the  umbrella  or  disk  itself. 
Fishes  of  some  sice  have  been  found  dead  and  entangled  in  the  tentacles 
of  M tduttr,  killed  moat  probably  by  that  benumbing  or  stinging  quality 
which  has  obtained  for  them  the  name  of  Sea-Nettles.  Professor  E. 
Forbes,  speaking  of  the  habits  of  Sartia  tvinilota,  says,  "being  kept  in 
a  jar  of  salt  water  with  small  Crustacea  thsy  devoured  these  animals, 
so  much  more  highly  organised  than  themselves,  voraciously,  appa- 
rently enjoying  the  destruction  of  the  unfortunate  members  of  the 
upper  classes  with  a  truly  democratic  relish.  One  of  them  even 
attacked  and  commenced  the  swallowing  of  a  Liaia  odopmcUtfa, 
quite  as  good  a  Medusa  as  itself.  An  animal  which  can  pout  out  its 
mouth  twice  the  length  of  ita  body,  and  stretch  its  stomach  to  corres- 
ponding dimensions,  must  indeed  be  '  a  triton  among  the  minnows,' 
and  a  very  terrific  one  too." 

By  the  investigations  of  M.  Milne-Edwards  principally,  we  now  know 
that  all  the  Pxdraograda  have  gastric  cavities,  but  all  have  not  mouths 
in  the  ordinary  acceptation  of  the  word.    In  KAizojfono,  for  :    * 


between  the  stomach  ai 


1  the  01 
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the  stomach,  partly  nutritive  and  partly  respirator;,  but  there  doss 
not  appear  to  be  any  distinct  blood-vessels.  From  the  recent  researches 
of  Fray,  Leuoksrt.  and  F,  Forbes,  it  does  not  appear  that  any  special 
blood-fluid  exists  amongst  the  species  they  have  examined. 

Reproductive  Syttemand  Development. — The  majority  of  the  Acaleplue 
have  very  distinct  reproductive  glands.  In  the  Pulmograda  they  are 
placed  either  on  the  surface  of  the  sub-umbrella,  or  on  the  inner  and 
upper  part  of  the  cavity  of  the  peduncle.  In  most  cases  these  animals 
appear  to  be  bisexual,  though  the  two  sexes  are  often  united  in  th& 
ume  individual ;  but  Milne-Edwards,  Wagner,  and  Will  have  observed 
individuals  with  sperm-cells  only,  and  with  germ-cells  only.  Although 
probably  in  all  cases  reproduction  takes  place  by  conjunction  of  these 
cells,  the  Medina,  like  pome  other  lower  animals,  have  the  power  of 

E reducing  their  offspring  by  germination.  This  fact  was  first  made 
Down  by  Sara  in  1836.  Professor  E.  Forbes,  in  his  great  work  on 
the  British  Naked-Eyed  Medusa;,  ears,  "  I  have  observed  four  modes 
of  propagation  by  germination  among  the  Medusa.  1 .  Germination 
from  the  ovaries,  as  observed  by  San.  2.  Germination  from  the 
peduncular  stomach,  3.  Germination  from  the  walla  of  a  tubular 
proboscis.  4.  Germination  from  the  bases  or  tubercles  of  the  four 
marginal  tentacles  in  Sania  pralifira."  In  order  to  suggest  the  nature 
of  this  mode  of  reproduction,  Forbes  has  the  following  passage  p — 
"What  strange  and  wondrous  changes  1  Fancy  an  elephant  with  a 
number  of  little  elephants  sprouting  from  his  shoulders  and  thighs, 
bunches  of  tusked  monsters  hinging  epaulette-fashion  from  his  flanks 
in  every  stage  of  advancement  Here  a  young  pachyderm  almost 
amorphous,  there  one  more  advanced,  but  all  ears  and  eyes  ;  on  the 
right  shoulder  a  youthful  Chuny,  with  head,  trunk,  toss,  no  legs,  and 
a  shapeless  body  ;  on  the  left,  an  infant  better  grown,  and  struggling 
to  get  away,  but  his  tail  not  sufficiently  organised  as  yet  to  permit  of 
liberty  and  free  action  I  The  comparison  seems  grotesque  and  absurd, 
but  it  really  expresses  what  we  have  been  describing  as  actually  occur- 
ring among  our  Naked-Eyed  Medusa)  I " 


The  history  of  the  development  of  the  ova  is  not  lesa 
When  first  produced  they  are  retained  in  the  interior  of  the  creature 
until  they  are  covered  with  cilia,  when  they  pass  out,  and  an  found  in 


the  water  resembling  jl?.  1.    In  the  course  of  a  little  time  it 

itself  to  some  fixed   object,  and  t 

first  stage  we  have  an  infusorial  animalcule ;   In  the  next,  fig,  %  we 


puts  out  fou 

.aicule;   in  the 


In  the 


have  a  rotifer  or  hydroid  polype.  Not  only  have  we  the  resemblance  to, 
but  some  of  these  forms  have  been  shewn  by  Steenstrup  ('Alternation 
of  Generations ')  to  have  been  mistaken  for  permanent  states  of  other 
■abatis'  The  first  four  arms  are  succeeded  by  four  more,  fig.  S  :  at 
germs  or  buds  frequently  grow  from  its  side,  jig.  1 :  the 
■     •      ■        ■       -  .....  wrinkled,   "     " 


horiiontsl  slices,  from  the  edges  of  which  tentsclw  grow.  fg.  8 :  each 
layer  escapes,  and  presents  itself  in  the  form  of  a  young  Medusa,  fg.  1. 
Such  ia  the  history  given  by  Steenstrup,  in  one  of  the  common  forms 
of  Pulmogrsde  Medusas,  and  such  with  modifications  appear  to  be  the 
changes  which  each  ovum  of  the  Medusa  passes  through  before  it 
becomes  a  fully  developed  animal 

Potter  o/  Stinging.— The  name  AcaUpKa,  Sea-Nettles,  suggests  this 
property.  It  is  not,  however,  improbable  that  this  function  is  possessed 
only  by  a  few  epociee.  Some  possess  this  property  in  a  remarkable 
degree,  as  the  Cyanta  capitlata,  which  is  a  terror  to  bathers  in  our 
aeaa.  At  most  two  or  three  others  pea—  it  in  relation  to  the  human 
akin.  It  is  probable  they  exert  greater  power  over  their  prey  or  then- 
enemies  amongst  the  lower  cissies.  The  stinging  power  is  supposed 
to  roods  in  small  capsular  hairs,  which  are  found  in  the  tissues  of 
the  Acairpka  as  well  aa  in  Actinia  and  other  polypes. 

PMofkorttcentt. — On  whatever  property  this  phenomenon  depends, 
there  is  no  doubt  that  it  is  possessed  in  a  high  degree  by  almost  every 
spedee  of  fteduta.  The  circumstances,  however,  on  which  it  depends 
seem  to  be  little  known.  On  some  occasions  the  Acaltpka  with  other 
marine  creatures  will  give  out  abundance  of  light,  whilst  at  other  tune* 
not  a  glimmer  can  be  observed. 

The  Acalepka  have  been  divided  into  four  families:  the  Ptdnograda, 
the  Ciiograda,  the  Cwrkigrada,  and  the  Pkytograda.  The  following 
is  the  arrangement  of  the  Pvlmograda  given  by  M.  de  Blainville,  who, 


PtJLMOCJKaXA,  or  MxDUSiaii, 

SiOT.  I.— Simple. 

Genera:  Smdora,  Ephyra,  Phorcynia,  Evlymme,  Ckarybdaa. 

Sect.  II.— Tentuadated. 


Sbct.  Ul.—S*b-Pr*B0tcidean. 
Genera:  Oceania,  Aglavra,  McUcerte,  CytacU,  T/uMmantiat,  Tima, 


8HR.  IV.— Probotcidet**. 
Genera ;  OrtlAyta,  Oeryonia,  Saphcnia,  Dianaa,  LinMcle,  Farema, 


SlCT.  V.— BrachideoMM  and  Pakmeviattd. 
Genera :  Oeyroe,  Cwaiopea,  Aureiia,  MtKtaa,  Evagora,  Oepiaa, 


.Pdagia. 
We  now  proceed  to  lay  before  the  reader  «™>npi—  of  these  several 


Section  L 
Sudora. 
r  verv  innch  depressed,  discoid,  simjjlc, 
b  either  peduncles  or  appendages, 
ana  ouenng  wiuun  oniy  raminea  canals  opening  (s'abouehant)  by  four 
large  trunks,  in  the  form  of  a  cross,  into  a  small  centra]  cavity  without 
external  aperture. 

Example,  Swiora  undtdom  (Peron  and  Leaueur), 


*  of  the  npper  »ide  j  \  In  profile,  or  with  the  edge  of  1U  dUk  towards 


-ills  remarks  that  he  only  knows  this  genus  from  the 
nd  short  description  given  by  Peron  and  Lesneur.  He 
■  this  Medusa  has  not  a  mouth  ;  for  he  thinks  that  the 
mnion  of  the  four  large  trunks  of  the  canals  ought  to 
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there  was  a  membrane  on  the  lower  surface,  and  hs  inquires  whefch™ 
this  was  not  perhaps  some  remains  of  the  stomachal  cavity. 

Cuvier  united  this  genua  with  the  Oayomia.    Eachacholta  places  it 
in  his  family  Btnuinaa,  and  unites  Bur/ale  with  it 

Charybdaa. 

Generic  Character. — Body  hemispherical,  sub-conical,  or  even  aemi- 
elliptical,  furnished  on  its  cirouniference  with  foliaceous  lubtentaouLu- 
lobes,  hollowed  below  by  a  gnat  stomachal  excavation  with  an  a] 
as  large  as  itself. 

Example,  CKarybdaa  periphyUa  (Per.  and  Lea.). 

SlCTION   II. 

jEquorta. 


Generic  Character.— 
circumference  with  a  circle  of 


slight 
if  fila 


itly    diversiform,   furnished   at    i 


very  long,  and  more  or  less  numerous,  a  good  deal  excavated  below, 
with  a  median  orifice  often  at  the  extremity  of  a  sort  of  circular  lip, 
which  is  more  or  less  projecting  or  provided  with  tentacular  fringes. 


r  sacciform   and    not 


o,  the  animal  complete  ;  i,  a  portion  thereof. 

M.  de  BLunville  divides  this  genus  into  the  following  section* . — 

Marginal    cirrhi    very  numerous;    stomachal   appendages  squall 
numerous  and  linear. 

A.  Lip  simple. 
Genu*  j£q%orta. 

B.  Lip  fringed. 
Genua  Mutmemo.    (Each.) 

Marginal  chrhi  as  well  as  the  stomachal  appendages  sufficient] 
numerous,  or  not  numerous. 

C.  Cirrhi  sufficiently  numerous,  originating  opposite  to  the  triai 

Genua  Paigxma.     (Each.) 

D.  Cirrhi  and  sacciform  stomachal  appendages  few. 

Genus  Jigina.    (Esoh.) 
We  have  selected  a  genua  of  the  first  subdivision  for  illustration. 

Baxmoim 


much  excavated  beneath,  end  having  in  its  middle  a  free  peduncuhform 
stomachal  cavity  dividing  itself  into  claviform  canals,  and  terminated 
by  a  simple  buccal  orifice. 
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Example,  Thaumantiat  q/mbakldea.  (Med,  cym.  Slabber. ;  Dianaa, 


Placed  by  Peron  among  hi*  Oceania.  , 

.Habitat. — Coaste  of  Europe ;  Holland. 

Tima. 
Generic  Character. — Body  hemispherical,  depressed,  furaishod 
circumference  with  a  circle  of  tentaculifonn  cdrrhi,  which  are  short 
and  numerous ;  not  much  excavated  beneath,  and  prolonged  ii 
very  thick  oonio  peduncle,  which  is  entirely 


by  a  plicated  enlargement ;  buccal  orifice  at  the  centre  of  four  labial 
appendages ;  stomachal  cavity  in  the  enlargement  of  the  peduncle, 
and  giving  Origin  to  four  ascending  canals,  and  communicating  with  a 
marginal  canal 

Example,  Tima  JlavHabru. 

Habitat.— The  Aiores. 

8ECTI0H  IT. 
Dianaa  (Quoy  and  Oaim.) 

Generic  Character. — Body  hemispherical,  furnished  on  its  cdronni- 
ferenee  with  a  small  number  of  tentaculiform  cirrhi;  excavated  beneath 


Generic  Character, — Body  oubheniispherical,  with  neither  cirrhi  nor 
tentaculiform  marginal  cilia ;  rather  deeply  excavated  beneath,  with,  a 
long,  median,  proboscidiform  prolongation,  having  at  its  root  six  or 
eight    brmchideous  appendages,   furnished   with   radiedfonn  sucker*, 

Example,  Favonia  Ottonma.     (Orithgia  Octoncmo,  Lam.) 
Habitat.— South  Seaa.  , 


Zymnona. 

Oaterie  Character. — Body  Eubhemiapherical,  furnished  on  its  cir- 
cumference with  very  fine,  ahort,  and  numerous  tentacular  cilia ; 
rather  deeply  excavated  beneath,  and  provided  with  a  long  proboscidi- 
form  prolongation,  having  at  its  base  eight  bifid  and  finely  divided 
appendages.     Four  ovaries,  in  the  form  of  a  cross. 

Example,  Lgianorea  triedra.     {Dianaa  Iricdra,  Lam.) 

Habitat.— South  Seas. 


-Body  Buhhemiapherical,  lobated,   aurioulated, 

nf eraioe  with  a  few  tentaoalif orm  cirrhi ;  eight 

inferior  aperture*:  at  the  extremity  of  a  fistulous  peduncle  provided 


n  it*  circumferaioe  with  a 


with  four  very  strong  and  foliaoeous  urn    Foot  ovaries.     Stan 

with  cssciform  appendages.  Bpeeiea  hiring  a  peduncle  of  insertion  for  the  root,  with  radical 

Example,  Pdagia  Labichi,  Each.   {(VoaMZatM^  Quoy  and  Claim.)    appends*^  besides  those  of  the  si — 


JtUMaisaWi 

Generic  Character, — Body  circular,  hemispherical,  provided  on  its 
circumference  with  lobes  or  festoons  intermingled  with  auricles,  largely 
excavated  below,  with  four  semilunar  orifices,  produced  by  four  roota 
of  insertion  of  a  considerable  pedunculated  mass,  afterwards  divided 
hideous  aj 


shape  of  a  croaa.     Stomachal  oavity  very  Ii 
oircumfeninos. 

Example,  Misotloew  Owitri. 

Habitat.— Kuropean  Seas. 

X.  do  BleinvUle  M 


tod  vascular  at  its 
i  divisions. 


Species  having  a  very  short  peduncle  of  in 


I,  without  radical 


illustration  of  the  first     The  speciea  grows  to  a 
Tery  large  abas, 

Omtrir,  Character. — Body  circular,  hemispherical,  festooned,  and 
provided  with  at  least  twenty-four  tentacolifonn  cirrhi  on  Hi  cireton- 
ferenoe ;  excavated  internally  into  a  considerable  cavity  with  sactiibrai 
appendages ;  communicating  externally  by  a  single  orifice,  pierced  in 
the  centre  of  a  "»—<'«"  peduncle  provided  with  distinct  braohideous 
appendages.    Four  OTaries. 

Example,  dtryaora  litfta. 


a,  cne-foorth  of  the  dl 


The  Pulmograde  Medusa  have  been  recently  studied  with  great 
oare  by  Professor  E.  Forbes,  and  he  proposes  to  divide  them  into  two 
groups  according  ss  their  eyes  or  ocelli  are  covered  or  destitute  of  this 
protection.  When  any  of  the  more  common  forms  of  Medusa  are 
examined,  as  the  species  of  EJiuatlona  or  Pdagia,  it  will  he  found 
that  the  margins  of  the  ocelli  are  protected  by  more  or  less  compli- 
cated membranes,  hoods,  or  lobed  coverings.  This  character  accom- 
panies another  of  great  importance,  that  is,  the  possession  of  a 
complicated  anastomosis  and  ramification  of  the  vessels.  In  the  caae 
of  ThaumanlioM  and  other  genera  it  will  be  found  that  the  ocelli  are 
either  absent  or  entirely  naked,  and  this  condition  is  accompanied 
with  a  very  simple  vascular  system.  Hence  Professor  Forbes  proposes 
the  following  classification. 

L  SjxosmopthaLmata  {arryarit,  covered). 

Genera.  Aurtiia,  Peron;  Medina,  Eachscholta ;  Pdagia,  Peron  and 
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IL  OnnroPHTH&LiUTi  (yv/ait,  naied). 

1.  Vessels  branched  ( WdUiada). 
Gen  ni      H'Oiiia,  Forbes. 

2.  V  easels  si  m  pie.  Ovaries  convoluted,  and  lining  the  pedunculated 
stomach  (0«un>(f(F). 

Genet*.     SWii,  Lesson ;  Snphenia,  EschBcholti ;  Omnia,  Peron. 

8.  Vessels  simple,  eight  or  more.  Ovaries  linear,  in  the  course  of  the 
veesel*  an  the  sub-umbrella  (/Rquoreada). 

Genera.     SlomabracKiim,  Brandt ;  Potyxtma,  Eachscholti. 

4.  Vessels  simple,  eight.  Ovaries  as  many  as  the  vessels,  mull,  in 
the  course  of  the  lufc-umbrulla  (Circeada), 

Genua.    CTree,  Mertens. 

6.  Vessels  simple,  four.  Ovaries  four,  in  the  coarse  of  the  vessels 
on  the  sub-umbrella  (Otryomada). 

Genera.  uVryonia,  Peron ;  Tima,  Eschscholts ;  Gcryonvptit,  Forbes ; 
TKoMKuaUat,  Eeohscholtx;  Stabberia,  Forbes. 

0.  Vessels  simple,  four.  Orariea  in  the  substance  of  the  peduncle 
(Sarriadoi). 

Genera.  Sartia,  Lesson;  BouaaiimTlea,  Lesson;  Linriu,  Forbes ; 
Mwdtria,  Forbes ;  Eaphyia,  Forbes ;  SttenHrvpia,  Forbes. 

This  arrangement  applies  to  the  British  genera  only,  the  species  of 
which,  with  figures,  are  described  in  Professor  Forbos'e  '  Monograph  of 
the  British  Naked-Eyed  Medusa,'  published  by  the  Ray  Society. 

The  second  order  of  the  Acalepha  are  the  CnjoaaiDA,  of  which  De 


or  bilateral,  sometimes  appearing  subradiated,  provided  with  a  kind 
of  straight  ambulacra,  formed  by  the  approximation  of  two  aeries  of 
vibratory  cilia. 

Intestinal  canal  complete,  or  provided  with  two  orifices,  a  month 
and  a  vent. 

The  term  CUiograde  has  been  given  to  these  Medina  on  account 
of  the  minute  organs  called  Vibratile  Cilia,  with  which  thoy  an 

Arrangement. 
De  BlainvUle,  whose  amended  arrangement  we  take,  observes  that 
systematise  have  hitherto  agreed  to  imitate  Qmelin  more  or  leas  OH 
the  subject  of  the  place  of  the  Ciliograda  in  the  animal  scries,  that  is 
to  say,  m  making  them  a  genus  approximating  to  the  Mtdwui ;  and 
he  instances  Lamarck,  Cuvier,  Latreille,  and  Oken,  as  not  having 
expressed  an;  doubts  on  the  subject. 

1.  BtrSe. 

a.  Species  whose  ciliaare  smaller  than  the  intflrstlce«  which  separate 
them.    (Genus,  Beret  of  Eachacholts.) 

Example,  BerBe  main.  Those  found  by  Browne  seldom  exceeded 
three  inches  and  a  half  in  length,  or  two  and  a  half  in  the  largest 
transverse  diameter.  "  This  beautiful  creature,"  saysBrowne,  'Jamaica,' 
p.  384,  "  is  of  an  oval  form,  obtusely  octangular,  hollow,  open  at  the 
larger  extremity,  transparent,  and  of  a  firm  gelatinous 


contracts  and  widens  with  great  facility,  but  is  always  open  and 
expanded  when  it  swims  or  moves.  The  longitudinal  radii  are 
strongest  at  the  crown  or  smaller  extremity,  where  they  rise  from  a 
very  beautiful  oblong  star,  and  diminish  gradually  from  thence  to 
the  margin  :  but  each  of  them  is  furnished  with  a  single  aeriee  of  short, 
delicate,  slender  appendices  or  limbs  (the  cilia)  that  move  with  great 
celerity  either  the  one  way  or  the  other,  as  the  creature  pleases  to 
direct  its  flexions,  and  in  a  regular  accelerated  succession  from  the  top 

MAT.  BDR.  BIT.  VOL.  I. 


ACALBPHjK.  ** 

to  the  margin.  It  is  impossible  to  express  the  liveliness  of  the 
motions  of  those  delicate  organs,  or  the  beautiful  variety  of  colours 
that  rise  from  them  while  they  play  to  and  fro  in  the  rays  of  the  sun ; 
nor  is  it  more,  easy  to  express  the  speed  sad  regularity  with  which 
the  motions  succeed  each  other  from  the  one  end  of  the  rays  to  the 
other."  Dr.  Browne  frequently  met  with  these  «nlTn»i»  to  the  north 
of  the  western  islands  (West  Indies). 

A  Species  whose  cilia  are  twice  as  long  as  the  interstices. 
(Genua,  Medea,  Eschscholts.) 

Example,  Ber6e  ru/acem. 

y.  Species  whose  cilia  are  situated  in  two  ambulacra!  ridges. 
(Genus,  Pandora,  Eschscholts.) 

Example,  Ber6e  PUmmgii. 

2.  CytUppe. 

Body  regular,  free,  gelatinous,  divided  into  eight  sections,  mora  or 
leas  distinct,  by  as  many  double  longitudinal  rows  of  vibratory  cilia. 
An  internal  cavity,  with  a  large  buccal  (!)  aperture,  whence  issue,  and 
are  pro'onged  more  or  less  below,  a  pair  of  long  appendages,  which 
are  retractile,  and  also  furnished  with  vibratory  alia. 

Example,  Cydippe  pileat ;  Medvia  pdeui,  Gmelin ;  BerSe  tritsut, 
Lamarck ;  Pleurobrackia,  Fleming ;  Evchar'u,  Poron,  who  really 
established  the  genua ;  but  Eachscholts  having  transferred  the  last 
name  to  a  genus  of  Ciliobranchians,  De  Blainvillo  prefers  following 
him,  to  avoid  greater  confusion.     [Bisoe.] 


Jiffs  (Cfcdyyt)  attest, 

3,  CaUimira.     [CatuamaA.] 

4.    JflUMi<I. 

Body  smooth,  oval,  elongated  vertically,  very  much  compressed  on 
one  side,  and  as  if  lobated  on  the  other.  Buccal  opening  between  the 
prolongation  of  the  aides ;  conical  appendages,  on  which  the  rows  of 
vibratory  cilia  are  ranged. 

Example,  Mnemia  htteroptera,  CaUianyra  kderoptera  of  Chamisso, 
thus  described  by  Chamisso  and  Eisenhardt : — Body  hyaline,  cylin- 
drico-tubular,  dilated  at  one  extremity,  with  a  transverse  mouth,  into 
which  it  was  impossible  to  penetrate.  A  large  cestoid  wing  on  each 
aids,  with  vibratory  cilia  on  its  edges ;  six  intermediate  smaller  wings, 
of  which  the  four  inferior  (buccal)  are  lanoeolated,  ciliated  on  the 
edges,  and  attached  to  the  base  of  the  body ;  two  superior  cestoid 
wings  uniting  themselves  to  the  two  large  lateral  ones,  which  Peron, 
according  to  the  describen,  erroneously  regarded  aa  branchial. 

B.  Coiymmo.    [CaLTauu.] 
ft.  Aziolima. 

Body  a  little  elevated,  a  little  oompressed,  or  suboircular,  prolonged 
to  the  right  and  left  into  a  sort  of  appendages,  bearing  the  series  of 
cilia  towards  their  terminal  half  only,  and  up  to  their  end.  Mouth 
small,  entirely  deprived  of  labial  appendages. 

Example,  Axietima  QaidU,  EscWhoItx.  Locality,  South  Baas, 
near  the  equator. 

7.  EHchari*  (Eschscholts). 

Body  oval,  sufficiently  elevated,  slightly  oompressed,  or  subcircular, 
covered  with  papilla),  with  the  ambulacra  of  natatory  cilia  extended 
from  the  summit  to  the  base.  Mouth  small,  provided  with  two  rather 
long  pairs  of  appendages. 

Example,  Bucharit  Tiedmanni,  Eschscholts;  Locality,  seas  of 
Japan.  This  name  bad  been  employed,  as  wa  have  seen,  by  Peron,  to 
distinguish  another  genus  of  Ciliograda,  and  should  not  have  been 
transferred  :  [or  in  all  such  oases  confusion  must  be  the  consequence. 
The  student  must  now  remember  that  the  Bucharit  of  Piiron  and  that 
of  Eschscholts  represent  two  different  generic  forma, 
8.  OejTO*. 

Body  gelatinous,  transparent,  vertical,  cylindrical,  provided  above 
with  two  lateral  musculo-membranous,  bifid,  thick,  wide  lobes,  and 
with  two  flashy  ciliated  rib-like  elevations,  with  two  other  ciliated  ribs 
upon  tho  odgee  between  the  lobes  :  aperture  provided  with  four  ciliated 

Example,  Oeyrtt  eiyttaOkia,  Bang,  who  founded  the  genu.    Da 


Blainville  thinks  that  it  beam  much  resemblance  to  the  last  tped 
Caili/snira — CaUitunra  htxagtma  I 

9.  Alq/nSe. 

Body    gelatinous,    transparent,    vertical,    cylindrical,   with    < 
ciliated  ribs,  hidden  in  part  under  the  vertical  natatory  lobea.    Aper- 
ture provided  with  four  ciliated  appendage*. 

Example.  AlemUt  rermicvlata.  Rang,  who  established  the  genua. 
Locality,  coasts  of  BtaidU 

ID.  Catmm. 

Body  gelatinous,  free,  regular,  very  short,  but  extended  or  prolonged 
on  each  aide  into  a  long  riband-like  appendage,  bordered  on  each 
angle  with  a  series  of  vibratory  cilia,  thua  forming  four  ambulacra, 


Ont<m  Vnurit. 


two  on  each  aide.    Mouth  inferior  and  mesial,  accompanied  by  a  pair 

of  long,  ciliferoua,  retractile  and  simple  appendages. 
Example,  Ceitum  Venerit,  Leeueur. 

Although  there  is  not  much 
resemblance  between  this  singular 
genua  and  the  typical  forma  of 
Ciliograda,  yet  they  are  connected 
by  a  succession  of  intermediate 
links.  If  we  refer  to  the  genus 
CaUianira,  we  shall  find  that  its 
globular  body  is  ao  extended 
laterally  as  to  have  a  wing-like 
appendage  on  either  side.  In 
other  genera  these  lateral  ap- 
pendages are  still  more  extended, 
until  the  globular  body  in  the 
centre  is  entirely  lost  The  ali- 
mentary canal  of  Ctiium  runs 
across  the  middle  of  its  length, 
and  from  it  extends,  as  from  the 
stomach  of  the  Medina,  a  eeriee 
of  gastric  canals  which  carry  the 
nutriment  to  all  parts  of  the  body. 

The  third  order  is  the  Cirrhi- 

ouDa.  They  are  thus  called  from 
the  cirrhi  which  are  attached  to 
the  disk  npon  which  their  organs 
are  disposed.  These  cirrhi  are, 
some  of  them,  tubular,  and  are 
furnished  with  suckers.  The 
cajoal  appendages  are  attached 
to  their  base,  in  which  are  pro- 
duced the  ova,  which  pass  out  at 
the  mouth  of  the  cirrhi.  The 
following  is  De  Blainville'e  defi- 
nition of  the  order  : — 

Body,   oval  or  circular,   gela- 
tinous, sustained  in  the  interior 
of  the  dorsal  disk  by  a  sol  id  sub- 
cartilaginous  part,  and  provided 
on  the  lower  surface  of  the  disk 
with  tentaculif orm  cirrhi,  which 
are  very  extensible. 
Genera, 
1.   VeUUo. 
Body  membranous,  oval,  very 
much  depreeeed,  convex,  swollen, 
sustained  above  by  a  transparent 
j- ,  ,,   ,  ,  oval      subcartilaginous       piece, 

*"'"' '"'"'  marked  with  concentrio  stria),  and 

a,  upper  side ;  b,  lower  side.  surmounted  by    a    vertical   and 

oblique  crust,  concave  below,  with 
a  sort  of  mesial  nucleus,  offering  •  central  mouth  at  the  extremity 
of  a  proboecidiform  prolongation,  surrounded  by  tentacular  cirrhi  of 
two  kinds,  the  external  being  much  longer  than  the  internal  once. 


De  filainville  observes  that  Imperato  and  Columna  would  appear  to 
be  the  authors  who  fint  noticed  the  animals  which  constitute  this 
genus,  established,  at  first,  under  the  name  of  PhgStdoet,  by  Patrick 
Browne,  and  figured  by  him  in  his  'History  of  Jamaica,'  tab.  ii,fy.  1. 
FonkaU,  who  gave  a  very  good  description  of  it,  arranged  it  under  hie 

Sua  Ealotkuria.  Loading  made  it  a  Mtdtua,  denominating  the  specie* 
■wn  to  him  Medina  Velella,  a  name  adopted  by  Linnaeus  in  thai 
'Systems  Natune.'  Dana  {'Soc  Roy.  de  Turin,'  1766}  proposed  the 
name  of  Armeniatarut  for  it ;  and  Lamarck  published  it  under  the  generic 
appellation  of  VeUUa,  by  which  it  is  now  generally  known  to  naturalists. 
This  form  is  widely  diffused,  and  has  been  found  in  the  seas  of 
Europe,  America,  Asia,  and  Australasia.  One  of  the  species,  V,  Katoaes, 
is  often  taken  on  the  southern  coasts  of  England.  The  animals  are  met 
with  far  at  sea,  and  often  huddled  together,  young  and  old,  in  con- 
siderable masses.     Sailors  are  said  to  fry  and  eat  them. 

The  PhyUidoet  UArit  ctrruleii,  the  SaUy-Man  of  Browne,  appears  to 
be  the  VdeBa  cytmta,  of  Lesson  and  Qarnot,  and  one  at  least  of  the 
species  which  gave  rise  to  the  Mtdtua  VdtOa  of  Lumnus  and  Omelin 
(Lamarck  quotes  the  last  name  as  wall  as  Browne's  Phyliidoce,  aa 
synonyms  of  his  YdtUa  mulica). 

2.  Raiaria. 
Body  oval  or  circular,  sustained  by  a  subcartilaginous,  compressed, 
elevated  piece,  with  a  muscular,  moveable,  longitudinal  crest  above, 
concave  below,  and  provided  in  the 
middle  with  a  free  proboecidiform 
stomach,  and  with  a  single  row  of 
marginal  tentaculiform  suckers. 

Esehscholtx  established    this   genua 
for  some  very  small  cirrhigrade  animals, 
whose  back  is  sustained  by  a  subcar- 
tilaginoua  piece,  not  elevating  itself  in 
the  dorsal  cavity,  and  whioh  only  offer 
marginal  cirrhi  on  the  central   surface. 
De    Blainville,     after    observing     that 
Forskahl  has  figured  with  his  Bolothvria 
(piranf  ( Vtlt&a  tinhoia  of  Lamarck)  some  very  small  animals,  which 
ML    Eschscbolte  himself  regards    as    closely  approximating  to   his 
Bataria  tordata,  says  that  it  seems  possible  that  the  Bataria  may  bo 
only  degreea  of  development  of  Vcttha.    Example,  Bataria  mitrala. 
8.  Porfita, 
Body  membranous,  regular,  circular,  depressed,  slightly  convex  above; 
internal  cartilaginous  support  circular,  with  its  surface  marked  by  con- 
centric atrial  crossing 
radiated  stria:,  cover- 
ed on   its  upper  sur- 
face   by   a   delicate 
membrane      merely. 
The  body  is  concave 
below,  and  the  infe- 
rior  surface    is   fur- 
i    niahed  with  a  groat 
'.  number  of  tentacula, 
j  of  which  the  exterior 


minuted  by  a  glo- 
bule :  they  sometimes 
contain  air;  and  the 
internal  ones  are  the 
shortest,  the  most 
simple,  and  the  most 
fleehy.  In  the  centre 
of  these  tentacula  is 


[.nth,  in  for. 

i    leal/ 


of 


had  been  placed  among  the  Medina  ' 


Cuvier,  from  whom 
a  great  portion  of  the 
above  description  is 
taken,  says,  in  the 
last  edition  of  the 
'  RJgne  Animal,'  that 
there  is  but  one 
species  {Porjnta  gi- 
gantta)  of  a  beautiful 
blue  colour,  from  the 
Mediterranean,  and 
other  warmer  seas. 
Lamarck,  who  esta- 
blished the  genua 
for  an  animal  which 
y  Linnaans,  gives  four  species- 


former  admits  that  the  fact  is  still 

somewhat  doubtful.      He  observes 

that      Hosc'b      species,     Bolathuria 

ajrpendicvlata,  (Porpita  apptndicn- 

lala.  Lam.)  was  evidently  established 

on  on  impaired  animaL  Eaehscholtz, 

under  the  name  of  Porpita  Aftdittr- 

ranta,  conjoin*  throe  of  Lamarck's 

species,  and  describes  three   new 

ones,   taking  for  his  character  the 

proportion     of    the     cartilaginous  ProMtoffttyto»t«wt(ftr«. 

disk,  and  especially  that  of  the  marginal  cirrhi. 

Geographical  Dulributien. — Like  that  of  VcUBa,  very  wide.  Base, 
who  met  with  them  at  sea,  says  the  animal  has  the  appearance  of  a 
24-sous  piece  borne  along  by  the  waves.  Examples,  Porpita  gigaiUea, 
and  P.  yiandijtra. 

4.  Polybraehimia,    (Guilding). 

Dorsal   support   (sustentaculum)    oertilaginoua,   naked,    flattened, 
rounded,  radiated,  concentrically  striated;  mantle  (pallium)  narrow, 
free,   surrounding  the  support;  arms  numerous,  parallel,  of  various 
lengths,    elon- 
gated,  affixed 
beneath,  with 
a      power      of 
taking    a     de- 
clining     posi- 

purpose  of 
taking  prey. 
Mouth  below, 
central,  purse- 
shaped,  eitcn-  ' 
silo.  Tentacula 
many,  varying  > 

torial,  cover- 
ing  the  whole 
ventral  sur- 
face. Eggs, 
very  small, 
innumerable, 
nestled  among 


blished  by  Mr. 
Ouilding,  who 
describes  the 
support        as 


taenia  as  pal- 
lid, and  the 
arms,     which 

series,  glandu- 
lous,  the  glan- 
dules being 
pedunculated. 
The  diameter 
of  the  mantle, 
exclusive  of 
the  arms,  is 
stated   to    be 

eleven  and  a  half  lines.  Mr.  Ouilding  states  that  the  animal  Is 
wonderfully  beautiful,  swimming,  or  rather  floating  en  tbe  serene 
surface  of  the  Caribean  Sea  in  calm  weather,  and  embracing  its  prey 
by  the  sudden  downward  application  of  some  or  all  of  its  arms, 
which  are  easily  broken  by  attrition. 

We  think  there  is  hardly  enough  to  warrant  a  generic  separation  in 
this  case;  the  species  bears  a  strong  resemblance  to  the  Porpita 
carvlea  of  Eschacholtz,  Mr.  Ouilding  observes  that  the  Mtditta 
porpita  of  the  'Anuenitatss  Academics)'  seems  nothing  more  than 
the  central  disk  of  some  species  deprived  of  all  the  organs  of  the  body. 

The  fourth  order  is  the  PHTSoaRiDA.  The  structure  of  the 
creatures  belonging  to  this  order  were  but  little  known  till  the 
publication  of  Mr.  Huxley's  researches,  in  'Philosophical  Transac- 
tions' for  1849.  They  are  allied  to  the  preceding  order  both  in  the 
conformation  of  the  gastric  organs  and  in  their  means  of  locomotion. 
The  principal  difference  between  this  and  the  preceding  families  is, 


ACALEPOS. 


that  we  here  lose  the  radiate  form,  and  observe  in  the  creatures  which 
belong  to  it  a  lateral  symmetry.  This  order  is  now  made  to  include 
the  genus  Phyafia  snd  its  allies,  which  are.  possessed  of  an  air-bag, 
by  means  of  which  they  float  through  the  ocean,  and  also  the  various 
forms  of  Diphyda.  These  two  forms  were  included  by  Cuvier  in  his 
division  of  Jlydroitatic  AcaLpSa.  Before  referring  to  their  arrange- 
ment, we  shall  give  the  principal  results  of  Mr.  Huxley's  researches 
into  the  anatomy  of  these  creatures,  as  given  by  him  in  the  'Report  of 
the  Twenty-First  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science.'  We  shall  speak  first  of  the  Diphyda.  If  one  of 
these  creatures  is  examined,  it  will  be  found  to  consist  of  two  trans- 
parent crystalline  pieces,  which  look,  when  taken  out  of  the  water, 
like  morsels  of  cut-glaaa.  One  or  both  of  these  pieces  contains  a  wide 
cavity,  lined  with  a  muscular  membrane,  by  the  contraction  of  which 
the  animal  is  propelled  through  the  water.  The  attachment  of  the 
posterior  piece  to  the  anterior  is  very  slight,  and  when  detached  it 
will  swim  about  independently  for  hours  together.  It  was  this  cir- 
cumstance which  led  Cuvier  to  suppose  that  the  two  pieces  were  two 
independent  nniTnala,  and  in  this  he  has  been  followed  by  the  majo- 
rity of  zoologists.  Hs  describes  the  two  individuals  as  always  together, 
one  including  itself  in  a  hollow  of  the  other  (Tun  s'embottant  d 


de  ['autre),  an  arrangement  which  nevertheless  p 

separation  without  the  destruction  of  life.    They  are,  he  observes, 

gelatinous,  transparent,  and  move  very  nearly  like  the  Medtua.    The 

including  individual  (l'emboltant)  produces  from  the  bottom  of  its 
hollow  a  chaplet  (chapelet)  which  traverses  a  demi-canal  of  the  inclu- 
ded individual  (Tembolte'),  and  would  seem  to  be  composed  of  ovaries 
and  of  tentacula  and  suckers  like  those  of  the  preceding  genera. 
Cuvier  then  goes  on  to  state  the  divisions  established  by  MM.  Quoy 
and  Gaimard,  according  to  the  relative  forms  and  proportions  of  the 
two  individuals.  Thus  in  the  Dip&ya,  properly  so  called,  the  two 
individuals  ore  nearly  alike,  pyramidal,  and  with  some  points  round 


ding  individual  is  very  small  and  square.  In  the  AbyUt,  the  included 
individual  is  oblong  or  oval,  and  the  including  rather  smaller  snd  bell' 
shaped,  Inthe  Cubofde4,  itistha  included  individual  which  iseinalland 
bell-shaped ;  the  including  individual  is  much  larger  and  square.  In 
the  Navieula,  the  included  individual  is  bell-shaped;  the  including 
individual  large  also,  but  slipper-shaped  (en  forme  de  sabot).  Cuvier 
concludes  by  remarking  that  there  are  many  other  combinations, 
There  ore  two  prominent  forms  of  Diphyda,  the  Ifonogaitric  snd  the 


polypes,  each  enveloped  in  a  little  transparent  bract,  occupies  a 
similar  position.  These  polypes  have  no  oral  tentacles ;  but  a  long 
thread-like  tentacle,  bearing  lateral  branches,  which  are  terminated  by 


sacs,  is  developed  from  the  base  of  every  polype.  The  small 
nails  sac  has  a  peculiar  form,  but  is  only  a  dilatation  of  its 
pedicle.  It  is  much  thickened  on  one  side,  and  contains  a  great  number 
of  the  stinging  hairs  to  which  we  have  before  alluded.  The  repro- 
ductive organs  are  medusiform  bodies,  which  ore  developed  by 
gemmation  from  the  pedicle  of  the  polype. 

In  the  Polygattric  Diphyda  new  polypes  are  continually  being 
produced  by  gemmation  at  the  attached  extremity  of  the  polype- 
chain,  and  in  all  the  species  the  same  gemmation  is  continually  going 
on  among  the  prehensile  and  reproductive  organs. 

The  structure  of  the  other  forms  of  Phyiograda  ore  modifications  of 
a  common  type,  in  the  main  identical  with  that  of  the  Diphyda. 
The  great  difference  is  in  the  absence  of  the  air-organ,  or  float  The 
same  continual  multiplication  of  parts  by  germination  goes  on  among 
the  Phystophoridce  as  among  the  Diphyda,  snd  the  structure  and 
mode  of  development  of  the  young  organs  are  the  same.  Great  variety 
is  presented  by  the  reproductive  organs,  from  the  form  of  mere  sacs 
to  that  of  free-swimming  bodies  precisely  resembling  Medina,  and 
developing  the  generative  elements  only  subsequently  to  then- 
liberation.  In  Phyalia  the  female  organs  are  free-swimming  medusi- 
form bodies,  while  the  male  organs  are  simply  pyriform  sacs. 

As  a  general  conclusion  it  may  be  stated  that  the  Phyiograda  ore 
essentially  composed  of  two  membranes,  an  outer  and  an  inner,  which 
are  called  by  Mr.  Huxley  'foundation  membranes,'  since  every  organ 
is  formed  by  the  modelling  into  shape  of  one  or  other  or  both  of  these; 
commencing  ss  a  simple  process,  or  diverticulum,  snd  assuming  its 
perfect  form  by  a  gradual  change  of  development.  The  stomach  has 
no  walla  distinct  from  those  of  the  general  varieties.  The  reproductive 
organs  ore  always  developed  externally.  The  stinging  hairs,  or  thread- 
cells,  are  found  in  all  the  species  in  the  greatest  abundance. 

The  following  is  the  arrangement  of  these  creatures  according  to 
M-deBUinviUo:-- 

Panoasutu, 

1.    Phyntia. 

Generic  Character. — Body  oval,  rather  elongated,  more  narrow  and 
pToboscidiform  anteriorly,  hydatiform  in  the  middle,  attenuated  snd 
obtuse  posteriorly ;  mouth  star-shaped  snd  terminal  j  onus  lateral ; 
-  foot  m  form  of  a  crest  or  oblique  lamina,  directed  from  before 


:omposed  of  a 
m  of  generatio 
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backwards;  brenchifl)  very  anomalous,  a 

of  diversiform  cirrhoue  productions  ;  organs  ot  generation  twmimting 

»t  the  anterior  third  of  the  right  aide  by  two  closely  approximated 

Example,  Phyalia  Arelhuta. 

This  u  the  A  rethuia  of  Browne  ;  Motet*  CaraveUa  of  Hiiller  and 
Escbscholtz ;  Phyialut  Pdagicm  of  Lamarck ;  the  Portuguese  Man-of- 
War  of  English  voyagers.  This  Phytaiat  is  an  inhabitant  of  the  warm 
seas,  but  a  shoal  of  them  are  sometimes  driven  into  OUT  hays, 
particularly  on  the  Bouth-weet  coast. 


Spooiea  whose  tentaculiform  productions  are  covered  with  cirrfaiform 
filament*.     Natatory  organs  unknown.     (Genua  Spibuiia,  Each.) 
Example,  BJtiiophyia  fliiformir.     (Phyuophora  Jiliftmaii,  Forak.) 


Phpalw  Fttftemi  the  srest  not  expanded. 

Locomotive  organs  complex  and  vesicular. 

3.     Phyuopkora. 

(/merle  Character—Body  more  or  less  elongated,  eylindroid, 
hydatiform  in  its  anterior  part,  provided  below  with  two  aeries  of 
vesicular  diversiform  bodies,  with  a  regular  aperture,  and  behind  with 
a  variable  number  of  very  diverse  cirrhiform  productions,  two  of 
which  are  longer  and  more  complex  than  the  other*;  mouth  at  the 
extremity  of  the  hydatiform  part ;  anus  terminal 

Example,  Phyunphora  Mviontma. 

M.  de  Blainvilie  states  that  the  Phyuophora  differ  from  the  Phytalia 
in  swimming  or  floating  in  a  vertical  position,  the  air-bag  being 
above  and  the  cirrhiferoua  productions  below.  The  distinction  of  the 
species  appears  to  him  to  depend  especially  on  the  number  and  form 
of  the  natatory  organs. 

3.    Bipkpa. 

Oatenc  diameter.— Body  cylindrical,  elongated,  contractile,  mus- 
cular, composed  of  three  parte,  the  anterior  part  vesicular,  the  middle 
part  bearing  on  ita  lower  part  two  hollow  natatory  organs,  placed  one 
before  the  other,  and  the  third  part  (which  is  the  longest)  provided 
above  with  a  fthriUo-eapillaceoua  plate,  and  below  with  cirrhiform 
productions ;  month  terminal 

Example,  Diphyta  ringndarit  (Quoy  tad  Qaimard ;  'Astrolabe, 
Zoologie'). 

4.    BMnphya. 

Generic  Character.— Body  free,  transparent,  very  oontractile,  very 
much  elongated,  swollen  at  one  extremity  into  a  sort  of  as'riferoua 
bladder  with  a  terminal  orifice,  provided  throughout  its  length  with 
scattered  aentaculiform  productions  mingled  with  cirrhifonn  filaments. 

This  genua  is  divided  by  M-  de  Blainvilie  into  two  sections. 


1.  SAicoj>A»M  JUifOrmii ;  i.  Phyunphora  Jfuimmw. 

Species  provided  with  two  sorts  of  locomotive  organs,  the  anterior 
ones  hollow,  the  posterior  solid. 

S.     Apdemia. 

Generic  Character— -Bod y  very  much  elongated,  cylindrical,  vermi. 
form,  provided  anteriorly  with  many  hollow  natatory  organs  in  two 
rows,  and  behind  with  solid  squamous  organs,  between  which  come 
forth  tentaculiform  cirrhi,  furnished  with  vermiform  tuckers. 

Example,  ApoUmia  Urania. 

0.  Biephan/mia. 

Generic  Character. — Body  in  general  very  much,  elongated,  cylin- 
drical, vermiform,  covered  throughout  its  extent,  exoept  in  the  lower 
median  line,  with  squamous  natatory  organs,  full  and  dispersed  in 
transverse  bands,  between  which  come  forth,  and  especially  inferiorly, 
long,  very  much  diversified  cirrhiform  productions,  mingled  with  the 
ovaries.    Orifices  of  the  intestinal  canal  terminal. 

Example,  Stephanonia  Amphilridet,  Peron  et  Lesuour  ('Voyage 
aux  Terns  Austr.,'  p.  46,  pL  28,  fig.  6). 

1.  Protomcdta. 

Generic  Character.— Body  free,  floating,  cylindrical,  fistulous,  very 
long,  provided  above  with  an  Imbricated  assemblage  of  gelatinous 
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re  blghl j  magnified  ;  i,  ■  aLogle  lueker. 


Example,  Pretomtdta  lut/a. 


Generic  GharacUr.—Bi 


i.    Siodophyta. 

y  short,  cylindrical,  fleshy,  swollen  above 


„.„„ scries,    and    with    a   variable   number   of  filamentous 

diversiform  productions.     Mouth  and  anus  tarminaL 
Example,  KJwdophyia  Hdtanfhvt. 


Dtphydn  whoee  anterior  part  has  but  a  single  cavity  (Monogartrie), 
1.  Cvcitbalui. 


natatory  anterior  cordiforro  organ,  receiving  alao  the 
which  U  alio  cordiform  and  hollowed 
into  a  entity  with  a  posterior  and  aub- 
ovsl  orifice. 

Eifunple,  Cueukalv*  cjrdiformit,  the 
only  special  cited  of  the  genua  esta- 
blished by  MM.  Quoy  and  Gaimard. 
Length,  two  lines.  Differ!  from  the 
other  Diphyda,  first,  in  having  the 
nucleus  much  lew  hidden  and  sunk  in 
the  anterior  natatory  body,  which  has 
moreover  only  one  large  cavity  in  which  .  . 
having  the  oviferoui  production  very  short ;  and,  lastly, 
of  locomotion,  for  the  animal  always  swims  vertically. 


Ouxbalw  cordiformii, 

ilunged ;  eeeondly,  in 


Body  furnished  with  a  great  exsertile  proboecidiform  sucker,  with 
a  bunch  of  ovarii*  at  its  baas,  lodged  in  a  deep  excavation,  tile  only 
one  in  the  anterior  natatory 
organ,  in  form  of  a  hood,  in 
which  the  posterior  is  inserted 
(s'embolte);  the  Utter  is  te- 
tragonal, and  pierced  behind 
with  a  rounded  terminal  orifice. 


Example,  Cuculliu  Doreyantu 
li^uoy  and  Gaimard).  Loca- 
lity, Hew  Guinea. 


S.  Cymba  (ifactllc). 


n 


and    proboBcidiform 
anoker,  having  at   its   bus    a  Oteullm  Dertynnu. 

mail      of    ovariform     organs, 

lodged  in  the  single  and  rather  deep  cavity  of  a  naviform  natatory 
organ,  receiving  and  partially  biding  the  posterior  natatory  organ, 
which  is  aagittiform,  pierced  behind  with  a  rounded  orifice  crowned 
with  points,  and  hollowed  on  ita  tree  border  by  a  longitudinal  gutter. 
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Jte 


M.  de  Blainville  remarks  tint  ha  ought  to  observe  that  M.  EschacholtE 
says  that  thia  genua,  to  which  ha  unites  the  two  following  geneA, 
possesses  an  anterior  natatory  organ  with  two  cavities,  and  of  these 
the  natatory  cavity  projecta  in  the  form  of  a  tube.  M.  de  Blainville 
further  observes  that  thia  genus  does  not  differ  from  the  CucvBi, 
eicept  in  the  form  of  the  natatory  organs  ;  in  fact,  the  disposition  of 
the  nucleus  in  the  bottom  of  the  single  cavity  into  which  the  anterior 
organ  is  hollowed,  and  the  penetration  of  the  posterior  organ  into  thia 
same  cavity  are  absolutely  the  same  as  in  the  two  preceding  genera, 
aaH.de  Blainville  has  been  able  to  satisfy  himself  from  the  examina- 
tion of  man;  individuals  preserved  in  spirit. 


i.  Cvbolda. 


Body  nucletfomi,  provided  with  t 


M 


a,  natural  tin ;  I,  msinlfled. 


large  proboscidiform  sucker, 
surrounded  by  an 
hepatic  mass,  having 
at  its  base  an  ovary, 
whence  proceeds  a  fili- 
form ovigerous  produc- 
tion, contained  in  a 
large,  single,  hemisphe- 
rical excavation  of  an 

tory  organ,  much 
k  larger  than  the  pos- 
terior one,  which  is 
tetragonal,  and  nearly 
entirely  hidden  in  the 


(  (Quay  and  Qaimard).    Locality,  Straits 


Body  nucleiform,  provided  with  a  large  oisertilo  rfackor,  having  at 
its  base  an  assemblage  of  ovaries,  whence  proceeds  an  oviferous  pro- 
duction. Anterior  natatory  organ  enneagonal,  containing  with  the 
nucleus  in  a  single  (!)  excavation  the  posterior  organ,  which  is  much 
smaller,  with  five  points,  and  canaliculated  below. 

Example,  Enntagma  hyaima  (Quoy  and  Qaimard). 


1,  li 


osrti 


6.  Amphiroa. 

Body  nucleiform,  of  considerable  volume,  furnished  with  a  probos- 
cidiform stomach,  having  at  its  base  a  bunch  of  ovaries,  prolonged 
into  a  long  filament,  contained  in  an  anterior,  polygonal,  short,  natatory 
organ,  cut  squarely,  with  a  single  cavity  in  which  the  posterior  organ, 
which  is  equally  short,  polygonal,  and  truncated,  is  inserted. 

Example,  Amphiroa  alata  (Lesueur).    Locality,  Beas  of  Bahama. 

P-  ' 
Difkyda  whose  anterior  part  is  furnished  with  two  distinct  cavities. 

1.  Calpe. 
Body  nucleiform,  without  an  exsortile  proboscis,  having  a  aoit 
ef  aenferoua  vesicle,  and  at  its  base  an  ovary  (1)  prolonged  into  a 
long  cirrbigeroua  and  oviferous  production.  Anterior  natatory 
organ  abort,  cuboid,  having  a  distinct  locomotive  cavity ;  posterior 
natatory  organ  very  long,   truncated   at  the  ' 


lAbylo. 

dy  nucleiform,  inconsiderable,  with  a  very  long  drrbigerona  and 
oviferous  production.  Anterior  natatory  body  much  shorter  than  the 
other,  aubcuboid,  with  a  distinct  cavity  for  the  reception  of  the  anterior 
ixtremity  of  the  posterior  natatory  body,  which  is  polygonal  and 
'ery  long. 

Example,  Abyla  trigma  (Quoy  and  Oaimard).     Locality,  Straita  of 
Gibraltar. 


S.Diphya. 
Body  nucleiform,  indistinct,  situated  in  the  bottom  of  a  deep  cavity, 

whence  proceeds  a  long  tubular  production,  furnished  throughout  its 
extent  with  proboscidiform  suckers,  having  at  their  root  granular 
corpuscles  and  a  cirrhiferous  filament.  Natatory  bodies  nearly  equal 
and  similar ;  the  anterior  with  two  distinct  cavities,  the  posterior  with 

single  one,  with  a  round  aperture  provided  with  teeth. 

Example,  Diphyu  Dory  (Quoy  and  Qaimard) ;  Dyphya  eampmuUftra 
(Eschscholtx). 

f- 
Doubtful  species,  or  those  with  one  part  only. 

1.  Pyrami*. 

Body  free,  gelatinous,  crystalline,  rather  solid,  pyramidal,  tetragonal, 

with  four  unequal  angles,  pointed  at  the  summit,  truncated  at  its  base. 


with  a  single  rounded  aperture  communicating  with  a  single  deep 
cavity,  towards  the  end  of  which  ia  b  granular  ooTpnscle, 


Eiample,  Pyramii  Utragota  (Otto}. 
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membranes,  truncated  at  the  two  extremities,  » 
ture,  with  appendicular  lohee  on   ' 
a  vary  long  and  blind  eav  i  t y. 

Example,  Suteultolaria  quadrivaleit  (I 


Dip\yu  Serf. 
I,  tbVenUre  animal  (profile)  ;  I  a,  anterior  pert'of  the  asms;  1  «,  posterior 
pari ;  1  c,  animal  magnified ;  1  d,  posterior  part  of  the  hub*. 

M.  Eschacholta  makes  this  organised  body  a  species  of  his  genua 
ttodoxia,  which  comprehends  Cucubahu  and  OmBvt  of  Quoy  and 
Qmmard,  admitting  that  the  two  nata- 
tory oigana  are  intimately  united  bo  aa 
to  form,  apparently,  but  one. 


2.  Praia. 

Body    aubgelatinoua,    rather    aoft, 
transparent,  binary,  depressed,  obtuse,   ■ 
and  truncated   obliquely  at   the  two 

extremities,   hollowed   into    a    cavity  Pyr<nnii  utrapma. 

*>  'j*  »  ronnd  aperture  nearly  aa  large  aa  the  a 
large  canal  or   furrow 


depth, 


with   t 


and  provk 

Example,      Praia       dvbia 
Gaimard). 


(Quoy      and 


8.  Tetragvna. 
Body  gelatinous,  transparent,  rather  solid, 
binary,  of  an  elongated,  parallelopiped,  tetra- 
gooal  form  canaliculated  below,  truncated 
obliquely  anteriorly,  pierced  behind  by  a  gaping 
orifice  fumiahed  with  aymmetrical  points,  and 


leading  into  a  long  blind' 

Example,    Tcimgona 
Gnimard). 


(Quoy   and 


Body  (rubcartilaginoua,  tranapan 
throughout  its  length  by  a  verj 


A  genua  characterised  by  Do  Blainville,  who  found  it  established  in 
the  figures  of  Losueur,  from  those  figures ;  but  the  former  ia  strongly 
inclined  to  believe  that  the  genua  ia  founded  on  the  part  of  an  aniinaj, 
and  not  on  an  entire  one. 

6.  GaJtolaria, 
3  gelatinoua,  rather  firm,  perfectly  regular,  symmetrical,  aub- 


rowa  of  extremely  fine  cirrhL  A  large 
posterior  aperture  pierced  in  a  aort  of  ' 
diaphragm  with  appendicular  lobes, 
binary  above,  leading  into  a  large 
cavity  with  muscular  walla.  An  ovary 
"'  *''"  -iterior  auperior  surface, 
„     .     by  a  mesial  and  bilabiated 

Example,  Galtolaria  auitralU,  Beroida 
(Quay  and  Gaimard). 


_  uody  free,  gelatinoua,  very  aoft,  transparent,  auborbicular,  with  a 
single  terminal  aperture  at  one  of  the  poles  leading  into  an  oval  cavity 
which  communicatee  with  a  depression,  whence  proceeds  a  cirrhiger- 
ous  and  oviferous  production. 
Example,  Rosacea  Ceulauit  (Quoy  and  Gaimard). 


7.  Noetil-Mo. 

Jt^JS^JS^"^  t™n«P»™>>t.  ipheroldal,  reniform,  with  a  aort 
of  mfuudibuhform  cavity,  whence  proceeda  a  proboacidiform  contractile 
production. 

Example,  Noetilvea  mHiarii  (Lamarck). 

M.  Surriray,  a  doctor  of  medicine,  while  investigating  the  cause  of 

the  phoaphorasoenco  of  the  sea-water  a*  Havre,  appears  to  have  been 

the  first  who  observed  and 

called  attention  to  the  genua 

NoctiltKa,  which  he  described 

and   figured  in  the   memoir 

that  he  communicated  to  the 

class  of  sciences  of  the  French 

Institute.      Ita   size   hardly 

equals  that  of  a  small  ptn'a 

head,  and  it  is    aa    tranapa- 

as  crystal ;  he  found  it 

common  in  the  basins  at  Havre, 

'  form  a  considerably  thick  crust  (croute 


S.  Dotiohm. 

Body  gelatinous,  hyaline,  cylindrical,  truncated,  and  equally 
nuated  at  the  two  eitromitiee,  which  an  hugely  opened  and  without 
apparent  organs. 

Example,  Dolialuaa  Mediterranean  (Otto). 

M.  Otto  describes  the  organism  on  which  he  has  established  this 
genua  aa  swimming  by  ejecting  and  absorbing  the  water  by  mesne  of 
the  alternate  dilatation  and  contraction  of  ita  two  orifices.  M. 
Delle  Chiaje  ('  Mem.,'  torn,  iii.)  aeema  inclined  to  believe  that  the 
JJoliolvm  of  Otto  ia  merely  a  fragment  of  a  specie*  of  Melot/wria, 
which  he  names  Sotathwia  mkarcni.  De  Blainville  observed  that  if 
Otto's  deacription  of  the  motion,  Ac,  above  stated,  be  correct,  it 
probable  that  the  animal  is  a  true  BipKort. 

"Among  the  genera,"  says  De  Blainville,  "ineerla  ttdit,  which, 
wrong  or  right,  have  been  connected  with  Phyttophora  or  Diphga, 
without  even  being  very  certain  that  they  are  animals,  we  shaft  oite 
the  following  genera  intentionally  omitted  ' 


established  on  an  organised  body,  figured  pL  87,  fig.  i — 16  in  the 
zoological  part  of  the  '  Voyage  of  the  Uranie,'  Not  having  met 
with  this  animal  in  their  second  voyage,  MM.  Quoy  and  Qaimard 
doubt  ('  Astrolabe,  Zoolog.,'  t.  ir.  p.  £3  n.)  whether  it  ia  an  incom- 
plete Phyuopkora  or  a  SUpkommitt  (Stephanomia  t)  with  hollow 
natatory  organs.     Cuvier  places  the  genus  between   Ilippopui  and 

Poiytona  (Quoy  and  Qaimard,  '  ZooL  of  the  Uranie,'  pi.  87,  fig.  IS, 
IS),  which  may  be  denned  to  be  an  oval  mass  of  (-lobular  trivalvular 
corpuscle*  (corpusculos  globuleux  comme  trivalve*),  and  which 
MM.  Quoy  and  Qaimard  conceive  to  be  rather  a  Biphort  than  a 
Phyroyrade. 

Tetragona  (p.  10),  (Quoy  and  Qaimard,  '  ZooL  of  the  Uranie,'  pi.  88, 
fig.  11).  This  the  authors  themselves  ('Astrolabe,'  iv.  p.  103)  have 
recognised  as  being  nothing  more  than  the  posterior  point  of  IHpKyei 

Raeemit  (Delle  Chiaje,  Cuvier),  figured  by  Delle  Chiaje, '  Hem.'  tab. 
GO,  £  11, 12,  and  described  as  a  globose  vesicle  endowed  with  a  very 
quick  motion,  and  disposed  towards  an  ovate  shape ;  but,  observes 
De  Blsiuville,  the  figures  and  description  are  too  incomplete  to  afibrd 
a  supposition  of  what  it  is ;  in  fact,  Delle  Chiaje  confines  himself  to 
stating  that  his  Racmii  ovrUa  executes  all  the  rotatory  and  rapid 
motions  at  the  surface  of  the  water,  and  that  those  of  each  vesicle 
are  so  lively  that  it  has  been  absolutely  impossible  to  perceive 
the  aperture  with  which,  according  to  Delle  Chiaje,  they  are  pro- 
vided. Cuvier  only  adds  to  the  description  of  Delle  Chiaje,  who 
also  places  Raeemit  near  the  Pkyaophara,  a  small  membrane  with 
which  each  vesicle  is  furnished.  M.  De  Blainville  concludes  by 
observing  that  he  had  seen  a  drawing,  by  M.  Laurillard,  which  had 
been  taken  at  Nice  from  one  of  these  organised  bodies  while  alive, 
and  that  he  supposed  that  it  might  well  be  a  mass  of  eggs  of 
MoUmca. 

Relation!  of  the  Aealepha  to  (he  other  Inverttbrata. — Mr.  Huxley,  in 
his  memoir  before  referred  to,  proposes  to  consider  the  Aealepha  in 
some  new  relations.  The  presence  of  stinging  hairs  in  these  animal. 
in  common  with  the  Eydro\d,  Sertviarim,  and  AntJtozoie  Polvpei, 
he  regards  as  a  fact  of  primary  importance.  He  endeavours  to  show 
that  mis  fact,  combined  with  the  radiate  polype  form,  and  the  mm  po- 
sition of  the  body  of  two  distinct  membranes,  forma  a  very  good 
Kitive  character  for  a  group  embracing  the  Hydratd  and  AiUhtuoic 
ypti,  and  the  Aeaitpha.  He  proposes  to  give  the  name  of  Nema- 
tophora  ('  thread-bearers ')  to  this  group,  in  allusion  to  the  charac- 
teristic presence  of  the  '  thread-ceil.'  Frey  and  Leuckart  had,  how- 
ever, applied  the  term  Ccdenterata  to  the  ssme  group.  It  will  admit  of 
subdivision  into  two  equivalent  subclasses :  one  including  the 
Hydrold  Polypa,  the  Ihphyda,  Phyuophorida,  and  Medutida,  in 
which  the  stomach  is  not  distinct  from  the  common  paristes,  and 
the  reproductive  organs  are  external ;  the  other,  embracing  the 
Anlhotoic  Polype*  and  Serotda  in  which  the  stomach  is  distinct 
from  the  oommon  paristes,  and  the  reproductive  organs  are  internal. 
The  author  proposes  the  terms  Anacioa  and  jfcioa  for  these 
two  divisions.      These  groups  mutually  represent   each  other  as 

AJUMCIOA.  jfililM. 

Bydrofda. 
Gorynidce. 
Pmmahdtda. 


On  these  grounds  Mr.  Huxley  proposes  to  break  up  the  class  Rodiata 
of  Cuvier  into  four  groups.  Supposing  the  Ctdenterata  to  form  a  sort 
of  central  group,  we  have,  on  the  one  hand,  the  Aicidiam  and  the 
Biyotoa  leading  to  the  MoSutea  ;  on  the  other,  the  Bchiiwdermi  and 
the  Entocoa  leading  to  the  AnrmJosu;  whilst  the  Polyoattria,  Spongtt, 


Auridian*.     Bryoxos.      Echmodermata,     Entoxos, 
BADIATA. 

Csu.FjrrjcaAt.i_ 


Pbotoioa. 

Polygastrics.    Spongiatlw.     Gregarinade*. 


Fossil  Imfeibsioiiii  of  Mktjubsi  T 


the  channel  of  a  stream  on  the  extensive  moor  called  Pwll-y-Duon, 
about  seven  miles  from  Merthyr  TydviL,  to  which  his  attention  ni 
drawn  by  Mr.  Quest  of  Dowlais,  and  the  analogous  casta  in  the  old 
red-sandstone  of  Forfarshire,  there  called  Kelpies'  Feet,  described 
some  observations  made  by  Sir  C.  Lyell,  on  impressions  left  by 
Mtdma  on  the  rippled  sand  near  Dundee.  On  removing  the  gelati- 
nous body  of  the  animal,  a  circular  specs  wsa  exposed,  not  rippled, 
but  having  around  half  the  border  a  depression  of  a  horse-shoe  form. 
These  marks,  however,  were  not  considered  by  Sir  C.  Lyell  as  identk*! 
with  those  called  Kelpies"  Foot,  but  merely  so  far  analogous  ss  to 
invito  further  observations,  and  to  make  it  desirable  to  poesest 
drawings  of  the  impressions  which  different  specie*  of  Medina  Icsts 
when  thrown  by  the  tide  upon  a  beach  of  soft  mud  or  sand.  ('  GeoL 
Proa,'  vol.  ii.)     [Set  Suppi.uii.in-.] 

ACANTUA'CEjE,  an  order  of  plants  belonging  to  the  Honopeta- 
lous  division  of  Dicotyledon!.  Ita  type  is  the  genus  Aeantitu*.  The 
species  are  herbaceous  or  shrubby  ;  they  are  extremely  common  in 
every  tropical  country.  Many  of  the  species  are  mere  weeds  ;  other* 
bear  handsome  flowers  with  gaudy  colours,  but  seldom  with  any 
odour ;  a  very  small  number  have  bean  occasionally  employed 
medicinally  as  emollients  or  diuretics. 

The  roots  of  Acanthaccce  are  either  annual  or  perennial  The 
stems  are  usually  four-cornered  when  young,  but  afterwards  become 
nearly  round  ;  their  inside  is  occupied  by  a  large  proportion  of  pith, 


which  ia  enclosed  in  a  thin  layer  of  imperfectly  formed  wood  ;  and  at 
each  joint  there  is  a  slight  tumour  with  an  articulation,  by  which 
they  are  readily  known  from  both  ScropKulariaceat  and  Venetuteete. 
Their  flowers  are  often  enclosed  within  large,  leafy,  imbricated 
bracta(l).  Thecalyx(2)  is  usually  oomposedof  either  fourorflveparta, 
which  overlap  each  other,  and  occasionally  grow  together  at  the 
base.  The  corolla  (3)  is  monopetslous  and  irregular.  The  stamens  (1) 
are  either  two  or  four,  but  in  the  latter  case  are  of  unequal  lengths. 
The  pistillum  (S)  is  superior  and  turcillod.  The  seed-vessel  (6)  con- 
tains two  cells,  which  burst  when  ripe,  often  with  elasticity,  snd 
expose  a  few  roundish  seeds  hanging  to  the  cells  by  curious-hooked 
processes, 

The  stems  of  all  the  species  emit  roots  very  readily  from  their 
tumid  articulations  ;  on  Which  account  gardeners  universally  increase 

im  by  cuttings  of  the  full-grown  branches.  They  are  always  easy 
cultivate,  provided  they  are  not  kept  in  too  cold  or  too  dry  a 
situation.  The  annual  kinds  freely  produce  seeds,  by  which  they  are 
readily  multiplied. 

The  moat  common  genera  are  Jutticia,  Atanthat,  Ruel&a,  Thwitbayia, 
Barleria,  Eranlhemum,  Lankateria,  and  Stnfreya. 

(Brown's  Prodromal  Flora  Nova  HoUandia;  Bartling'B  Ordina, 
Naturalti ;  Lindley's  Introduction  to  Hie  Natural  Syitem  ;  and  Nee*  von 
Eeenback'a  Expoution,  in  the  third  volume  of  Dr.  Wallich's  PUmta 


*»  ACANTHODERMA. 

these  animal*  sgree  in  nil  respect*  with  the  i 
from  which,  indeed, 
they  only  differ  in  the 
general  form  or  outline 
of  the  cranium,  and  the 
comparative  develop- 
ment of  the  bones  of 
the  face  and  skull ; 
character*  which  have 
□□  very  assignable  in- 
Buence  upon  the  habits 
and  economy  of  animal 
life.  There  haa  been 
some  difference  among 
zoologist*  as  to  the  use 
of  this  term.  Thus, 
A  cant  him  of  F.  Curler 
ia  Aeantterimn  of  J.  E.  Gray,  whilst  the  AcmMom  of  Gray  include* 


ACANTHURUS.  M 

circumference  of  two  inchea  and  a  half  in  the  middle,  from  whence  it 

gradually  tapers  toward*  either  extremity.     The  native  country  of 
this  species  i*  unknown. 


Bkullof  Ponraplne, 

both  the  genera  BgrtAx  (Porcupine)  and  Aeanthion  of  F.  Carlo-. 
iWaterhoues,  Rodentia.) 

ACANTHODE'KMA,  a  fossU  genus  of  fishes,  from  Glaris.    (Agassis). 

AC  ANTH0'DE3,  a  genus  of  fossil  Oanoid  fishes,  aitabliahod  by  M. 
Agassis.    The  epeciea  occur  in  the  carboniferous  strata  near  F  " 
burgh.    (Agassi*.) 

ACA'NTHOPHIS  (from  barf*,  a  thorn,  and  5>u,  a  make),  in 
Zoology,  a  genua  of  venomous  serpents,  allied  to  the  vipers,  but  dis- 
tinguished by  having  a  single  series  of  plates  beneath  the  tail,  except 
towards  tho  very  extremity,  where  they  are,  in  some  oases,  separated 
into  two  email  row*.  The  bodies  and  tails  of  these  »nim»la  are 
elongated  and  cylindrical ;  their  heads  round,  obtuse,  rather  promi- 
nent over  the  eyes,  and  covered  in  front  with  nine  or  ten  polygonal 
plate*.  The  bank  and  upper  surface  of  the  tail  ax*  oovered  with 
reticulated  scales  of  a  rhomboidal  form ;  the  breast  and  belly  are 
oovered  with  single  transverse  plate*,  as  is  likewise  the  tail,  excepting 
towarde  the  very  extremity,  which  ia  sometimes  furnished  with  a 
double  row  of  plates,  as  in  the  common  viper.  The  tail  ia  terminated 
by  a  little  spar,  or  horny  excrescence,  which  has  suggested  the  name 
of  Acantbophii  {that  is  '  thorn-snake ')  for  this  genus.  It  springe  out 
of  the  very  end  of  the  tail,  and  does  not  appear  to  be  of  the  same 
utility  aa  the  two  horny  spurs  which  grow  upon  each  side  of  the  anus 
in  the  Pythons  and  Boas,  and  which,  being  retractile,  or  capable  of 
being  erected  and  depressed  at  will,  execute  important  functions  in 
the  economy  of  these  animals. 


The  head  of  the  Aeaalhophii  ia  broad  and  compressed,  the  mouth 
capable  of  gnat  distension,  and  furnished  on  each  aide,  bolides  the 
retractile  poison-fang*  common  to  all  the  family  of  truly  venomous 
serpents,  with  a  double  row  of  sharp  curved  teeth.  The  species  of 
this  genu*  are  of  small  site,  reside  on  the  surface  of  the  dry  land,  and 
feed  upon  frogs,  lirards,  and  small  mammal*.  They  are  viviparous, 
and  secrete  themselves  in  rat-holes,  or  beneath  the  roots  of  trees. 
They  never  strangle  or  crash  their  prey  by  coiling  themselves  round  it* 
body,  but  expect  a  more  speedy  and  certain  victory  from  the  deadly 
effects  of  their  poison.    The  species  best  known  are — 

The  AcanthophU  ceraHiniu,  Bret  described  by  Merrem,  and  so 
named  from  the  general  similarity  which  it  bean,  at  first  sight,  to 
the  Cerattti,  or  Homed  Viper,  in  its  ehort  body,  large  fiat  head,  and 

ri  surmounted  by  prominent  scales.    The  length  of  this  specie*  i* 
ut  fifteen  inches,  of  which  the  tail  measures  rather  more  than  a 
fifth  part ;  the  body  ia  thick  in  proportion  to  its  length,  having  a 


The  Acanthophii  Broumii  Is  briefly  described  by  Dr.  Leach,  and 
figured  in  the  first  volume  of  the  '  Naturalist's  Miscellany."  The 
specific  name  is  given  out  of  compliment  to  Mr.  Robert  Brown,  the 
celebrated  botanist,  from  whose  manuscripts  the  brief  description  of 
Dr.  Leach  wa*  taken.    The  body  ia  said  to  be  of  a  uniform  dark 


front,  the  tail  * 


brown,  the  under  lip  whitish,  the  npner  with  a  transverse  groove  in 

'     '      "  "  small  and  rather  abruptly  contracted  at  Ka  junction 

Jly.     This  is  probably 

Mr.  G.  Bennett,  in  bis 

hideous  and  exceedingly 


in  Zoology,  one  of  the  three  primary  divisions,  or  natural  orders,  of 
nahaa.  The  fishes  are  divided  into  three  orders— the  Clvmdropttrygii 
(from  xtttpn,  cartilage,  and  wri jnij,  a  wing  or  fin),  or  cartilsginous 
fishes,  without  a  solid  bony  skeleton ;  A  canihopterygii,  fishes  having 
bony  skeleton*  with  prickly  spinous  processes  in  the  dorsal  fins; 
and  MalacopUrygii  (uaXajtii,  soft,  and  rrdpu(,  a  wing),  fishes  with 
bony  skeletons  indeed,  but  with  soft  articulated  radii  in  the  dorsal 
fins.  These  division*  were  first  employed  by  Willughby  and  Ray. 
Cuvisr  divides  the  Aoanthopterygious  Fishes  into  fifteen  natural  fami- 
lies, which  he  calls  after  the  names  of  their  typical  or  most  common 


1.  Percida,  including  the  oc 


n  Perch,  tils  Sea-Perch,  the  Barbae 


Heads,  the  MillerVThumb,  and  the  Sticklebacks. 

8.  Sciamida ,  which  include  the  Hsigres,  the  Stone-Perch,  the  Dram- 
heads,  the  Red-Throeta,  and  a  number  of  other  fishes  less  known. 

i.  Bparida,  including  the  Sea-Breams,  the  Spanish  Bream,  the  Gilt- 
Head,  and  Black  Bream. 

G.  Mntida,  a  small  family  whose  species  are  not  much  known. 

8.  Bquamtpauta,  including  the  Chastodon*  and  other  curious  fishes, 
as  the  Coachmen,  the  Horsemen,  and  others. 

7.  Samberida  include  the  Mackerel,  the  Tunnies,  the  Sword-Fishes, 
ths  Pilot-Fiahes,  the  John-Dory,  and  the  King-Fish. 

8.  !WJ«,  including  the  Scabbard-Fish,  the  Hair-Tail,  Bed-Band- 

9.  Theutytt,  tinln^lyg  the  Lancet-Fishes,  and  some  other  genera 
remarkable  fbr  their  powerful  cutting  spines. 

10.  AnttbadtB  ipdmto  ths  Climbing  Perch  and  other  ■mad  fresh- 
ater  fishes. 

11.  Mugilida  include  the  Gray  Mullet,  the  Ramando  of  Nice,  and 

12.  GoUoda  Include  the  Blennles,  the  Gobies,  or  See-Gudgeons,  and 
the  Dragonet. 

IS.  LopXiada  include  the  Angler*,  the  Fishing-Frog,  or  Sea-Devil, 
and  the  Frog-Fishes. 

14.  Zaontbi  Inolnde  the  Wrasses,  cr  Rcflk-Fishea,  the  '  Old  Wrve*  of 

is  Sea,'  the  Captains,  and  the  Scania, 

IE.  Fitularida,  include  the  Pipe-Months,  the  Snipe-Fish,  the  So* 
Trumpet,  or  Bellows-Fish. 

ACANTHTTKUS  (from  ajawvs,  a  thorn,  and  ttpi,  a  tail),  a  germs  of 
Aoanthopterygious  Fishes.  It  contains  a  great  number  of  species, 
many  of  which  are  remarkable  for  the  beauty  of  their  external  forma, 
and  the  variety  of  their  colours.  They  are  distinguished  from  proxi- 
mate genera  by  tho  form  of  the  body  and  tail,  which  are  exceedingly 
i  pressed ;  by  their  trenchant  teeth,  denticulated  like  a  very  fine 
id;  but  above  all  by  the  moveable  spines,  edged  and  sharp  like  a 


lancet,  with  which  they  are  armed  on  each  aide  of  the  tail,  and  with 
which  thay  inflict  dangerous  wounds  upon  the  hands  of  those  who 
touch  them  incautiously.    It  is  this  circumstance  that  has  acquired 


Cftsfobfl  CUmrfitm,     (Blooh.) 

Tor  the  ActmtAvn  tho  names  of  Doctors  and  Lancet-Fishes,  by  which 
they  are  well  known  to  the  English  sailors  and  colonists.  These 
up im I'll  hare  the  mouth  small,  and  the  muirle  rather  advanced.  They 
are  among  the  small  number  of  fishes  which  live  entirely  upon 
vegetable  substances,  feeding  only  upon  Fvci,  and  other  marine 
plants ;  their  intestinal  canal  is  consequently  longer  and  more 
complicated  than  in  other  species,  and  their  flesh  has  a  peculiar 
flavour,  very  different  from  that  of  fishes  in  general  The  dangerous 
weapon!  with  which  nature  has  provided  these  otherwise  harmless 
fishes  are  well  calculated  to  defend  them  from  the  attacks  of 
their  enemies.  Tc 
East-  and  West  Ii____, 
the  tropics ;  consequently  they  an  unknown  in  the  more  temperate 

latitudes. 

'  ACANTHUS.  Under  this  classical  name  have  been  described,  by 
ancient  authors,  at  least  three  totally  different  plants.  Firstly,  a 
prickly  tree  with  smooth  evergreen  loaves,  and  (mall  round  ssffron- 
colmired  berries,  frequently  alluded  to  by  Virgil ;  this  is  conjectured 
to  have  been  the  Holly.  Secondly,  a  prickly  Egyptian  tree,  described 
by  Theophnurtua  ss  having  pods  like  those  of  a  bean  ;  it  is  probable 
that  this  was  the  Acacia  Arabica.  Thirdly,  a  herb,  mentioned  by 
Dioscorides,  with  broad  prickly  leaves,  which  perish  at  the  approach 
of  winter,  and  again  sprout  forth  with  the  return  of  spring.  It  is  said 
that  the  idea  of  the  Corinthian  capital  of  Greek  columns  was  taken 
from  aome  of  the  leaves  of  this  Acanlhui,  To  this  latter  plant  the 
name  is  now  applied.  The  word,  in  all  oases,  alludes  to  the  prickly 
nature  of  the  leaves  or  stems. 

In  modem  botany  Acanih.ii  a  a  genus  of  herbaoeoua  plants  found 
in  the  south  of  Europe,  Asia  Minor,  and  India,  belonging  to  the 
natural  order  Acanthacta. 

The  oommonest  species  is  A  canthiu  moSii,  or  Brankunlne,  a  native 
of  many  parts  of  the  South  of  Europe,  growing  in  shady  moist  places, 
among  bushes.    Its  stem  is  about  two  feet  high,  and  Is  covered  from 


has  caused  them  to  be  substituted  in  domestic  medicine  for  the  manh- 
ipeoies  wbioh  is  usually  supposed  to  have  giv. 
E  the  Grecian  capital.     But  it  appears,  from  t! 
investigation  of  Dr.  Sibthorp,  that  it  is  nowhere  to  be  found,  either 
in  the  Greek  islands,  or  in  any  part  of  the  Peloponnesus;  and  that  the 
plant  which  Dioscorides  must  have  meant  was  the  A  caxlhut  apinonu, 
still  called  tuarta,  which  is  found,  as  he  describee  it,  on  the  borders  of 
cultivated  grounds,   or  of  gardens,  and   Is  frequent  in  rooky  moist 
situations.    This  species  differs  from  A.  moUit  in  having)  a  dwarfer 
stem,  flowers  tinged  with  pink  instead  of  yellow,  and  spiny  leaves, 
much  mora  deeply  cub    Both  the  one  and  the  other  are  half-hardy 
perennials,  increased  by  division  of  the  summit  of  the  root.    They 
have  been  long  cultivated  in  the  gardens  of  Great  Britain,  but  perish 
if  not  protected  from  severe  frost. 
A'CANUS,  a  fossil  genus  of  fishes,  from  Claris.    (Agassis.) 
ACA'KIDi'K,  a  division  of  Aradnida  [Abachnida],  which  compre- 


land  or  in  water ;  others  are  fixed  upon  Tarioua  MJmals,  whose  blood 
or  humours  they  suck,  and  even  insinuate  themselves  beneath  the  akin, 
and  often  multiply  prodigiously. 

These  minute  anfinall  are  not  acmatdared  by  modem  naturalists  to 
rank  among  insects,  on  account  of  their  structure  being  very  different, 
and  from  their  having,  in  most  oases,  like  spiders,  eight  feet,  while  no 
insect  has  more  than  six  feet.  Their  mouths,  In  some,  are  furnished 
with  jaws  (mandibvla),  either  having  pincers  or  claws,  but  concealed 
in  a  projection  of  the  breast-plate  (sterMKt)  in  form  of  a  lip  ;  in  others 
it  is  m  the  form  of  a  syphon  or  sucker ;  and  in  others  it  presents  a 
simple  cavity.  M.  Latreille  makes  four  divisions  of  the  A  carida  : — 
1,  Mites  (Trombiditu) ;  3,  Ticks  (Ririmta) ;  3,  Water-Kites  (Hydrach- 
tulla)  ;  and  4,  Flesh- Worms  {MicropklMra). 

All  the  creatures  now  embraced  in  this  family  were  included  by  Lin- 
nteus  under  his  genus  A  cons,  and  tie  whole  of  the  species  are  popularly 
called  Mites,  or  Atari.  They  are  all  very  minute,  some  being  almost 
'     '  "ly  distributed.  Borne  ere  parasitic, 


_  provisions,  as  flour,  dried  meat,  dried 

cheese,  and  putrid  animal  matters. 

Amongst  the  true  Mites  {TntnlAdita,  Latreille),  the  following  com- 
mon forms  are  placed : — 

The  Domestic  Mite  {Acawi  domalicut,  De  Qeer),  is  very  commonly 
found  in  collections  of  insects  sod  stuffed  birds,  and  is  exceedingly 
destructive  to  cabinets.  Camphor  has  some  effect  in  destroying  this 
peat,  but  is  not  powerful  enough  to  prevent  it  altogether.    Moistening 


*  9 


Kits  {Aeana  sesHsflmf.) 


the  specimens  with  a  weak  solution  of  corrosive  sublimate,  la  said  to 

Srove  an  effectual  preventative.  The  species  found  in  flour  and  on 
rod  is  called  A.  Farina. 

The  Itch  Mite  (4  earns  Seabiei,  Fabricius,  Banoptti  Gobi,  L.)  is  a 
microscopic  animal,  found  under  the  human  skin  in  the  pustules  of 
a  well-known  cutaneous  disease.  It  has  a  remarkable  suctorial  appa- 
ratus, by  means  of  which  it  secures  its  hold  under  the  epidermis  of 
the  skin,  into  which  it  has  the  power  of  penetrating.  This  animal  is 
moat  effectually  destroyed  by  sulphur ;  and  indeed  this  is  a  specifit 
for  the  disease  which  the  Acorn  produces, 


Iteli  Hits  {Atom  5msM.) 

The  Sugar  Kite  (Acamt  laccAurinum)  is  found  in  the  brown  sugsr 
of  commerce.  Thirty-five  out  of  thirty-sii  specimen!  exsmined  by 
the  analytical  commissioners  of  '  The  Lancet,'  bought  in  the  shops  of 
London,  in  1860,  were  found  to  contain  these  creatures. 

The  Red  Spider  of  the  hot-houses  is  the  A cores  ttBatHu.  It  1*  the 
pest  of  hot-houses  and  green-houses.  Though  so  small  aa  scarcely  to 
be  seen  by  the  nsked  eye,  its  effects  on  plants  are  very  obvious,  These 
creatures  live  upon  the  juices  of  the  plant  which  they  attack,  and  also 
prevent  the  function  of  the  leaves  from  being  properly  performed.  They 
are  best  destroyed  by  sulphur.  The  niodeof  applying  itiotosprinklctha 
sulphur  on  the  hot  pipes  or  on  plates ;  afterwards,  the  plants  should 


The  Sparrow  Mite  (Acamt  pauerinm, 
.  Fabriciue)  in  distinguished  by  the  remark- 
able aics  of  its  third  pair  of  leg.i. 
Geoffrey  called  it  the  Bat  Tick,  and 
Lstreille  formerly  placed  it  in  his  genua 

A  very  interesting  form  of  these  crea- 

.  .     tures  ia  that  first  described  by  Dr.  Simon, 

_     of  Berlin,   aa    inhabiting    the   sebaceous 

-_    sacs  and  hnir-follicles  of  the  human  sain. 

He  called   it  an  Acarut,  but  Professor  8p*,TO 

-  Owen  regards  itui  lower  form  of  one  of  the  higbi 
-  Arachnida.  He  names  it  Demodtx  Fellifvlorttm.  It  has  also  been 
.  described  in  this  country  +y  Mr.  Erasmus  Wilson,  under  the  name  of 
.  Entozocm  Fotticulomm.  It  has  an  elongated  body,  with  eight  short 
-_  lega,  and  ia  found  very  commonly  in  the  sebaceous  follicles  of  the 

_.      nose.     In  ita  parasitical  habit  it  resembles  some  of  the  lower  forms  of 
tho  Cnutacca,  aa  the  Cymothor  and  Bopym;  and,  perhaps,  through 
.    the  Tardigrada,  it  has  a  relation  with  the  Botiftra. 

_  The  Ticks  {Ricinitet,  Latreille)  are,  some  of  them  free,  some  para- 
\  eitic.  The  latter  have  no  eyes.  They  embrace  the  genua  Jxodrt,  which 
are  well  known  from  attacking  cows,  horses,  dogs,  and  even  tortoises. 
."  They  bury  their  suckers  so  deeply  in  the  skin,  that  they  frequently 
cannot  be  taken  away  without  tearing  the  flesh.  They  deposit  a 
prodigious  quantity  of  eggs,  which  are  discharged  from  the  mouth. 

-  Thegenosjtrsosisfoundonpigeonsandothorbirda.   The  A.  Portion 
ia  tho  venomous  bug  of  Mttsati 

The  Water  Mites  (ffydrachneUa)  live  only  in  the  water.  They  are 
often  parasitic  on  aquatic  insects.  Dugea  has  recently  made  some 
important  observations  on  the  development  of  these  mites,  in  which 
be  ehowB  that  in  theis  earner  stages  of  growth  they  have  but  ail  lags. 
If  this  he  correct,  it  will  probably  lead  to  the  rejection  of  Latreille' s 
-  fourth  division,  the  Mierop Mhira,  which  are  characterised  by  possessing 
nix  legs,  aa  they  are  probably  only  earlier  stages  of  soma  of  the  ' '  ' 

ACABU&    rAcAHrD.fi.] 

ACCIPENSER,    [Stobiontd*.] 

ACEPHALOCYST,  one  of  the  simplest  forms  of  Enlowa,  also  called 
Hydatid.     [Entowm.] 

ACER,  a  name  given  by  the  Romans  to  a  bee  called  Maple  by  the 
English.  It  ia  DOW  applied  to  a  genus  of  arborescent  or  shrubby 
plants,  many  of  which  are  extremely  valuable  for  the  sake  either  of 
their  timber  or  of  their  ornamental  appearance.  It  ia  the  type  of  the 
natural  order  Actracea.  It  has  the  following  characters :— Flowers 
green  and  inconspicuous,  either  containing  stamens  only,  Or  pistils 
only,  or  both  united,  upon  the  same  individual.  Calyx  divided  into 
fire  lobes,  of  uncertain  length.  Stamens  occasionally  five ; 
quently  varying  from  seven  to  nine.  Leaves  in  all  nasi 
Fruit  double ;  each  division  containing  one  single-seeded  cavity,  and 
extended  at  the  back  into  a  kind  of  wing,  called  Sty  in  English,  or 
Samara  by  botanists. 

1.  Acer  nbttmgum,  Oval-Leafed  Haple,  an  evergreen  tree,  of  rapid 


if  supporting  the  climate  of 


and  Kumaou.  It  is  probably  confined 
regions,  for  it  has  been  found  incapabli 
England. 

2.  Acer  Unigatum  (Wallich),  the  Polished  Maple.  Leaves  oblong, 
taper-pointed,  slightly  serrated,  shining,  green  beneath.  Flowers  white, 
in  branched  erect  thyrses,  Keys  broad,  snort,  smooth.  It  ia  found 
in  the  woods  of  the  higher  mountains  of  rfepaul,  and  also  in  the  Alps 
of  Sirmoor,  where  it  acquires  a  trunk  thirty  or  forty  feet  high,  and 
from  three  to  four  feet  thick.  Its  growth  is  alow  ;  its  timber  ia  said 
by  Dr.  Wallich  to  be  used  by  the  inhabitants  of  Nepaul  for  rafters, 
beams,  and  similar  building  purposes. 

3.  A  cer  Tataricum  (Linnssus),  tho  Tartarian  Haple.  Leaves  heart- 
shaped,  oblong,  unequally  serrated,  usually  undivided  It  forms  an 
ornamental  tree,  or  rather  large  bush,  from  fifteen  to  twenty  feet  high, 
often  met  with  in  gardens  and  plantations.  Ita  native  countries  are 
the  southern  provinces  of  Russia  in  Asia,  whence  it  extends  as  far 
an  Hungary,  there  finding  its  most  western  limit  From  its  keys, 
deprived  of  their  wings,  the  Calmucs  form,  by  the  aid  of  boiling  water, 
an  astringent  beverage,  which,  mixed  with  an  abundance  of  milk  and 
butter,  forms  a  favourite  article  of  their  diet.  The  wood  is  hard  and 
white,  mixed  with  brownish  veins. 

4.  Acer  ttriatum,  the  Striped-Bark  Haple  (A.  Penntplranicum, 
Linnaeus).  Leaves  roundish,  finely  serrated,  divided  at  the  upper  end 
into  three  nearly  equal  tapering  lobes  ;  when  young,  covered  with  a 
mealiness,  which  is  gradually  thrown  off  as  they  increase  in  size.  It 
ia  it  native  of  North  America,  from  Canada  to  the  high  lands  in  Georgia. 
In  those  countries  it  forms  a  considerable  Dart  of  the  undergrowth  of 


fa,v. 


tntblo  situations,  when  it  will  occasionally  grow  double  that  height. 


Its  wood  ia  vary  white,  and  ia  used  by  the  north 


inlay- 
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ing  cabinet-work ;  its  shoots  afford  food  to  various  animals,  especially 
to  the  moose-deer,  in  winter  and  spring,  whence  it  has  acquired  the 
name  of  Moose- Wood.  In  Europe  it  is  occasionally  seen  in  planta- 
tions, where  it  is  remarkable  for  the  bright  rosy  tint  of  ita  young  leaves 
in  spring.  When  cultivated,  it  frequently  grows  to  thrice  its  native 
size,  in  consequence  of  being  grafted  upon  the  Sycamore  Maple. 


as  of  the  leaves  of  Speelta  of  staple. 

II  a  and  t.  A.  Q-cticun. 
■*.  1  a.  A.  epvltn.  6  a.  A.  Mmclum 

alum.  s.  A.  laraaltm. 


Acer  borbotttm  (Hichaux),  the  Bearded  Haple.  Leaves  heart- 
shaped,  three-Iobed,  nearly  equally  serrated ;  the  lobes  of  nearly  equal 
site,  or  the  lateral  ones  much  the  smallest ;  nearly  smooth  beneath. 
It  ia  a  native  of  deep  pine  and  cedar  swamps  in  Jersey  and  Carolina, 
where  it  forms  a  small  tree. 

A.  Acer  ipitotuM,  the  Spike-Flowered  Haple  (A.  vumtonum,  Aiton). 
Leaves  heart-shaped,  smooth  above,  downy  and  glaucous  beneath,  of 
an  oblong  figure,  with  about  flvi 
unequally  serrated  divisions.  It  is 
Canada.    The  red  colour  of  its  keys  m  tne  autumn  lorms  its  principal 

7.  Acer  epvfau  (Aiton),  tho  Queldrca-Roee-Leaved  Haple.  Leaves 
ore  or  less  heart-shaped,  roundish,  flve-Iobed,  smooth  beneath.  It 
a  small  tree,  ten  or  twelve  feet  high,  found  in  France,  especially  in 
auDhinv. 

(Willdenow),  the  Neapolitan  Haple.  Leaves 
■h,  five-lobed,  woolly  beneath  ;  the  lobes  either 
obtuse  or  pointed,  and  coarsely  serrated.  Flowers  in  drooping  corymbs. 
Hungary,  Croatia,  and  many  parte  of  Italy,  produce  this  beautiful 
specie*.  On  all  the  hills  and  lower  mountains  of  the  kingdom  of 
Naples,  in  Camaldoni,  CasteUamare,  and  the  Abruxzi,  it  is  found 
■ally  to  the  height  of  forty  feet ;  it  ia  extremely 
__  sh-purple  branches,  in  the  wood  of  Lucania, 

between  Rotonda  and  Rubia ;  and  in  the  Basilicata  and  Calabria  it  is 
said,  by  Tenon,  to  acquire  colossal  dimensions.  It  is  certainly  very 
singular  that  so  fine  a  tree  as  this,  occupying  so  large  a  tract  of 
country,  frequently  visited  by  English  tourists,  should  be  almost 
unknown  in  this  country  ;  and  yet,  although  it  is  perfectly  hardy,  and 
very  easily  multiplied,  it  ia  scarcely  ever  met  with  in  any  but  botanical 
collections.  There  are  two  forms  of  the  leaf — one  with  blunt,  and  the 
other  with  pointed  lobes. 

9.  Acer  eootptttri  (Linnsaus),  the  Common  Haple.  Leaves  hesxt- 
ibaped,  with  three  or  five  deep  segments  which  ore  not  serrated,  but 

C orally  two-lobed  or  three-lobed,  and  narrow  at  their  base ;  downy 
Bath — at  least,  when  young.  Branches  covered,  when  old,  with  a 
corky  bark.  Flowers  in  erect,  branched,  downy  corymbs.  Keys  short, 
looth,  with  nearly  parallel  edges,  diverging  at  right  angles.  Found 
every  hedge-row  in  England,  and  spread  over  the  greater  part  of 
Europe.  It  is  said  not  to  be  indigenous  in  Scotland,  and  on  the  conti- 
nent it  does  not  approach  the  north  nearer  than  the  southern  provinces 
of  Sweden.  It  advances  as  far  to  the  eastward  aa  the  range  of  the 
Caucasus,  where  it  disappears.  In  England  this  is  either  a  hush  or 
s  small  tree,  of  inelegant  appearance,  and  its  wood  ia  of  little  value, 
except  for  the  use  of  the  turner,  who  mokes  it  into  cups,  bowls,  4c 
The  Common  Haple  is  sometimes  planted  by  farmers  upon  bad  land, 
for  the  purpose  of  fencing ;  for  which,  however,  it  is  ill  Adapted. 

10.  Acer  Mimiprntulanvm  (Luuudub),  the  Montpellier  Haple.  Leaves 
deciduous,  very  slightly  cordate,  and  downy  at  the  base,  with  three 
perfectly  entire,  nearly  equal,  diverging  lobes,  slightly  hairy  beneath. 


It  in  found  in  dry  atony 
and  Piedmont;  it  even 
the  Rhine. 


11.  Acer  Orttkum  (Linnttns),  the  Csndian  Maple.  Leaves  ever- 
green, variable  in  fonn,  wedgo-shaped  at  the  base,  leathery,  gloss;, 
smooth,  with  three  entire  or  unrated  lobes,  of  which  the  ride  one*  are 
the  shortest,  somotimas  undivided.    It  is  a  native  of  the 
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of  Candia  and  the  Grecian  Archipelago  ;  it  is  frequently  cultivatocl  in 
the  South  of  Europe. 

12.  Acer  htUropkyUum  (WiUdenow),  the  Variable  Maple.  Leave-! 
evergreen,  ovate,  unequally-serrated,  entire  or  occasionally  three-Iobed, 
very  glossy.  This  is  the  plant  sold  in  the  English  nurseries  under  the 
name  of  A.  fteitim    It  is  rather  delicate,  and  is  a  native  of  the 

13.  Ar.tr  pKudu-platrmit  (Liruurus},  the  Sycamore  Maple.  Leaves 
hesrt-shsosd,  coarsely  and  unequally  serrated,  glaucous  and  downy 
on  the  veins  beneath ;  with  five  lobes,  of  which  the  lower  ones  are 
generally  the  smallest,  This  noble  tree  is  scarcely  met  with  in  a 
truly  wild  state  beyond  the  limits  of  middle  and  southern  Europe  :  it 
is  occasionally  seen  on  the  lower  ridges  of  the  Caucasus,  and  does  not 
appear  to  extend  much  farther  eastward.  In  Italy  it  is  said  to  arrive 
at  its  greatest  degree  of  perfection,  acquiring  the  height  of  BO  and  60 
feet     Its  English  mime  has  originated  in  an  erroneous  notion  that 

Tiinore  of  Scripture — a  totally  different  tree,  the  Ficmt 
flourishes  in  many  parts  of  England:  many  varieties 
gardeners. 

14.  Acer  raocropA^Swn  (Pursh),  the  Broad-Leaved  Maple.  Leaves 
deeply  heart-shaped,  not  serrated,  divided  into  five  deep,  spreading, 
alightJy-lobed  segments,  the  middle  one  of  which  is  often  narrow  at 
its  base,  and  the  lower  ones  generally  smaller  than  the  others ;  when 

young  slightly  downy,  wher     ' 

native  of  the  north-west  o 

15.  Acer  tiemdiaeetttn  (Wallieh),  the  Shady  Maple,  is  a  Urge  tree, 
with  a  trunk  often  three  test  in  diameter ;  found  in  NepanL 

16.  Acer  rifionun  (Wallich),  the  Shaggy  Maple,  is  a  very  large  tree, 
found  on  the  Himalaya  Mountains,  approaching  the  limits  of  perpetual 


Spcamorui. 


17.  Acer  cultraOna  (Wallich),  the  Curve-Keyed  Maple,  is  a  large 
tree,  native  of  the  regions  towards  the  Himalayan,  in  Kumaon  sod 
Srinaghur. 

18.  J  cerco*AKunv(Wsnich),tho  Long-Pointed  Maple.  It  is  a  native 
of  the  highest  regions  of  NepauL  of  Sirmoor,  Kumaon,  and  Srinaghur. 

19.  Acer  PUUanolda  (LianWus),  the  Norway  Maple.  Leaves  heart- 
shaped,  very  smooth,  except  at  the  axils  of  the  veins  ;  five-lobed,  the 
lobes  taper-pointed  and  diverging,  with  a  few  taper-pointed  diverging 
teeth.  This  is  a  tine  tree,  with  very  handsome  glossy  deep-green 
leaves,  for  the  sake  of  which  it  is  a  great  deal  cultivated.  The  northern 
and  midland  parts  of  Europe,  and  the  north  of  Asia,  as  far  as  the  Ural 
Mountains,  produce  this  species.  In  the  Russian  Empire  it  pastas 
from  the  state  of  a  shrub,  in  the  northern  provinces,  to  that  of  a 
handsome  tree  with  a  trunk  two  feet  thick,  in  the  more  southern 
districts.  Its  wood  is  valued  for  turners'  work.  From  its  ascending 
sap  a  kind  of  coarse  sugar  has  been  procured,  in  the  same  way  as 
from  the  A.  tacAarimmn,  in  America,  Two  varieties  are  known  to 
gardeners ;  one,  the  Silver-Stripod,  in  which  the  leaves  are  slightly 
stained  with  white ;  and  the  other,  the  Cut-Leaved,  in  which  the 
leaves  are  deeply  and  irregularly  jagged.  When  the  footstalks  of  the 
leaves  are  broken  they  exude  a  milky  fluid. 

20.  Acer  latxAarinun  (Linn ana),  the  Sugar  Maple.  Leave*  heart 
shaped,  glauoous  beneath,  very  smooth,  except  at  the  axils  of  the 
veins;  five-lobed,  the  lobes  taper-pointed,  and  very  coarsely  toothed. 
Flowers  in  nodding  corymbs.  Keys  not  much  diverging.  From  a 
little  to  the  north  of  the  Saint  John,  in  Canada,  to  the  woods  of  Upper 
Virginia,  and  probably  still  farther  south,  this  species  prevails ;  sad  it 
forms  a  large  portion  of  the  vegetation  of  New  Brunswick,  Nova  Scotia, 
Vermont,  ondNow  Hampshire,  sometimes  becoming  ns  much  as  80 feet 
high.  In  the  autumn  the  woods  of  those  countries  ore  dyed  of  a 
crimson  hue  by  the  changing  leaves  of  the  Sugar  Maple.  The  wood 
is  hard,  and  has  a  satiny  lustre,  but  it  is  readily  attacked  by  insects. 
and  is  not  of  much  value,  except  when  its  grain  is  accidentally  waved, 
and  then  it  is  in  request  for  the  cabinet-makers.  The  younger  Michaux 
states,  that  it  may  be  at  all  times  known  from  that  of  the  Red  Maple 
by  a  very  simple  teat  If  you  pour  a  drop  or  two  of  solution  of 
sulphate  of  iron  upon  the  wood  of  the  Sugar  Maple,  in  a  minute  it 
becomes  of  s  greenish  cast,  while  that  of  the  Red  Maple  becomes  deep 
blue.  The  saccharine  matter  contained  in  its  ascending  sap.  is  the 
principal  cause  of  this  specie*  being  in  so  much  request  From  this, 
obtained  by  tapping  the  trunk  in  the  spring  during  the  space  of  six 
weeks,  a  very  considerable  quantity  of  a  fine  brown  sugar  is  procured ; 
as  much,  it  is  said,  as  S3  lbs.  per  tree.  The  Sugar  Maple  does  not 
generally  succeed  very  well  in  England,  where  it  is  rarely  seen  ;  and 
even  when  in  health  does  not  attain  a  height  of  mora  than  fifteen 

•  sixteen  feet 

21.  Acer  n^iw  (Michaux),  the  Black  Sugar  Maple,  This  plsnt  is 
a  native  of  similar  situations  with  the  last,  of  which  perhaps  it  la 
only  a  variety. 

22.  Acer  Lobdii  (Tenora),  Lobol'a  Maple,  is  found  among  the 
ountains  in  the  north  of  the  kingdom  of  Naples, 

W.Acer  erioearpon  (Michaux;  A.  diuycarpvm,  WiUdenow),  Sir 
Charles  Wager's  Maple  is  found  in  most  parts  of  North  America  on  the 
eastern  ride,  where  it  is  commonly  called  White  Maple,  It  grows  with 
great  rapidity,  and  ia  extremely  common  in  the  plantations  of  all 
Europe,  where  it  is  remarkable  for  the  deep  crimson  hue  of  its  leave* 
lumn.     Its  WOed  is  light,  and  of  little  or  no  value  except  to  the 


turner.  It  is  Mid  to  make  exoellent  charcoal  for  gunpowder.  The 
nurserymen  usually  call  this  species  the  Cut-Leaved  Scarlet.  Maple. 

Si  Jeerr*£r«m(l4imBu*),thaR*dorScarletMaple.  The  deep -red 
colour  of  the  flower*  in  the  spring,  and  of  the  keys  and  leave*  in 
autumn,  hara  given  riae  to  the  name  of  thi*  species,  which  is  found, 
from  Canada  to  Florida,  growing  in  iwampa  along  with  alders.  Ita 
wood  ia  used  by  the  Americans  for  artiole*  of  furniture,  and  U  alao  in 
request  for  the  stocks  of  riflnt — for  which,  when  It  is  what  they  call 
'  curled,'  ite  toughness  renders  it  wall  adapted.  Two  varietio*  of  this 
specie*  are  onltiTated  in  thi*  country,  under  the  names  of  A.  coodneum 
Hid  A.  infemediiMh 

26.  A  car  eircinatmm  (Pursh),  the  Curled  Maple,  grow*  on  the  north- 
wa*t  coart  of  North  America,  and  ia  a  email,  scrubby,  worthless  tree. 

Cultivation. — The  hardy  maples,  which  are  the  only  kind*  of  any 
importance  in  thi*  country,  are  all  increaaed  either  by  sends  or  layer*. 
The  European  apeoie*  readily  yield  their  keys,  which  should  be  gathered 
when  fully  ripe,  and  immediately  buried  in  heap*  of  river  Band,  where 
they  may  remain  till  the  following  February ;  they  may  than  be  aown 
In  beds,  rather  thinly,  and,  when  one  year  eld,  should  be  transplanted, 
and  treated  like  other  forest  tree*.  They  ought  never  to  be  headed 
bask,  a*  oak*  and  Spaniah  chestnut*  are.  From  layers  they  all  make 
excellent  plant*  very  rapidly.  They  are  occasionally  budded  upon  the 
common  sycamore,  but  this  mod*  i*  little  practised  in  England 

ACERA3,  a  genua  of  Orchidaceous  plant*,  of  which  one  apeoiea,  the 
A.  antbropoj/Aora,  i*  found  growing  in  Great  Britain.  It  la  a  small 
plant,  from  8  to  12  inches  in  height.  It  has  a  long  lax  spike  of 
greenish  yellow  flower*,  the  part*  of  which  are  so  arranged  a*  to  give 
them  the  appearance  of  the  email  figure  of  a  man ;  hence  thi*  plant 
ha*  been  called  the  Man-Orchis. 

ACERATHET1IUM.  Some  Fossil  Minoctrata  have  been  thui 
named  by  Kane. 

ACKRDESE,  in  mineralogy,  *  hydrous  seequioiide  of  Manganese, 
called  also  MmgimiU.  Vanetie*  of  it  have  been  oalled  Zfewkirkite  and 
Forooeit*. 

ACERACE^E,  an  order  of  Polypetalona  Dicotyledon*.  Their  flower* 
are  unsynunetrioal,  their  itamena  hypogyuoua,  their  fruit  i*  winged,  and 


.„..     r        .    Thespecies 

shrub*,  with  opposite  stalked  exstipulate  leave*,  and  are  found  exclusively 
:n  the  north  of  Europe,  Asia,  America,*™!  India.  A  sweet  mucilsginouB 


ACERVULATtlA,  a  genus  of  Fossil  tfadrephyiliaa. 

ACHILLEA,  a  genu*  of  plants  belonging  to  the  natural  order 
Compoitin,  consisting  of  80  or  TO  species,  found  exclusively  in  the 
colder  climates  of  the  northern  hemisphere,  Thi*  genu*  is  round  in 
the  suborder  Corymbi/cm,  and  i*  distinguished  by  the  floret*  of  the 
disk  being  hermaphrodite  and  tubular,  and  the  tube  being  plane, 
compressed,  and  two-winged.  The  fruit  it  com pr eased,  and  has  no 
pappus.  There  are  Ave  British  species.  A.  Plarmica  is  an  abundant 
plant,  and  on  account  of  its  strong  odour  is  oalled  Sneesewort 
A.  mitkfititom  ha*  got  it*  specific  name  from  the  segmented  character 
of  it*  leave*.  It  i*  oalled  hi  English  Millefoil  and  Yarrow.  Thi* 
plant  ha*  the  tonic  and  stimulant  propettia*  of  the  sub-order  to  which 
it  belong*  in  a  slight  degree,  and  on  that  aooount  ha*  been  employed 
as  a  ranindy  m  some  diseases,  but  ita  rcedicnl  properties  are  very  feeble. 

ACHILLE'tfM,  a  genus  of  Foeail  Snongiada,  of  which  two  specie* 
occur  in  the  cretaceous  strata  of  England.     (Goldfuss.) 

ACHIME'NES  (from  a,  prefix,  and  xaifia,  winter),  a  genu*  of  plant* 
belonging  to  the  order  Q&neracta.  The  Specie*  of  this  genu*  are  very 
numerous,  and,  although  not  useful,  they  are  many  of  them  exten- 
sively cultivated,  on  aooount  of  the  beauty  of  their  Sower*.  In  con- 
sequence of  their  general  culture,  a  great  many  varieties  of  the  species 
are  becoming  known.  After  flowering,  the  stem*  die  down  ;  and  the 
tubers  should  be  dug  up,  and  kept  free  from  frost  and  wet  till  January, 
when,  by  planting  them  in  luccesaion,  flower*  may  be  obtained  till 
the  summer.  They  may  be  planted  in  a  mixture  of  loam  and  leaf- 
mould,  with  a  little  silver  sand.      They  can  be  placed  ont  "~   '* 


common  sole.  Like  the  Pieunmecla  in  general,  they  have  the  body  and 
tail  very  much  oompressei  and  the  eye*  both  on  the  same  side  of  the 
head ;  bat  they  are  easily  distinguished  from  all  other  genera  of 
flat-nab.' by  the  total  want  of  pectoral  fine. 


The  aperies  of  A  chimu  have 
for  the  moat  part,  at  the  botl 

with  the  faculty  of  increasing  ..  _  ..,--.. 

which  the  possession  of  thi*  important  organ  bestows  upon  ordinary 
fishes.  Their  power  of  locomotion  in  other  directions  is  however 
considerable ;  and,  notwithstanding  the  disadvantages  of  their  form, 
and  the  oblique  direction  in  which  this  necessarily  compel*  them  to 
move,  their  motion*  are  frequently  very  rapid.  Their  habits,  a* 
far  as  at  present  known,  are  similar  to  those  of  the  PUuronccta. 
They  are  found  in  the  warmer  regions  both  of  the  East  and  West 
Indies,  but  not  in  deep  water,  or  in  situations  far  removed  from  land  ; 
they  abound  along  the  shores,  and  furnish  a  plentiful  and  wholesome 
food  to  the  inhabitant*. 

Various  species  of  Achirut  have  been  enumerated  by  zoologists,  the 
most  remarkable  of  which  appear*  to  be  the  Achirat  marmoratm  of 
Lsce'pedo.  The  flesh  is  of  a  delicate  Savour,  and  highly  eeteemod  :  it 
inhabits  the  coast*  of  the  Isle  of  France.  The  Achinu  paKoniau  ia 
distinguished  by  the  beauty  of  the  spot*,  which,  like  the  eye*  on  the 
peacock's  tail,  cover  it*  body ;  and  the  A .  faici&iloliti  and  A .  biimeatut 
are  easily  recognised  by  the  characters  from  which  they  respectively 
derive  their  names.  The  former  is  found  on  all  the  coast*  of  America 
and  the  West  Indies  :  the  latter  inhabit*  the  ihore*  of  China,  and 
feed*  upon  small  Crustacea  and  molluscs. 

ACHLYA,  a  genu*  of  Ciyptogamou*  plants,  belonging  to  the  order 
Confcrvaotz.  It  is  composed  of  a  single  tubiform  cell,  which  expand* 
at  the  end  into  a  large  cell,  which  is  cut  off  from  the  lower  portion 
of  the  tube  by  the  formation  of  a  partition.  In  this  enlarged  cell  a 
circulation  of  granular  particle*  has  been  observed.  In  the  course  of 
time  cells  are  formed  in  this  enlarged  cavity,  and  All  it  up.  The  parent 
cell  eventually  burst*  at  some  spot,  and  allow*  of  the  escape  of  the 
enclosed  cells ;  but  before  thi*  take*  place  the  cells  in  the  interior  move 
about)  and,  after  their  escape,  exhibit  for  a  considerable  time  an  active 
movement  They  are  good  examples  of  the  Zoospore.  They  soon 
attach  themselves  to  some  fitting  object,  and  grow  into  little  plants, 
like  their  parent     A  similar  process  goes  on  in  most  of  the  Alga,  but 

"  an  easily  observed  as  in  this  case. 

--' '~  of  A, 

Thi*  plant  ia  mors  especially  developed  on  fish  and  aquatic  reptiles 
kept  in  confinement.  It  was  first  observed  on  gold  flan,  but  several 
writers  have  described  it  a*  "■"+■"{;  on  other  laimali,  as  the  Stickle- 
back, Water  Salamander,  Frog,  and  Newt 

(ifcjwrti  on  Botany,  Ray  Society,  1846  ;  Lindley's  TqttobU  Kingdom.) 

ACHMITE.     [Euchtmeerite.] 

ACHRAS,  a  genus  of  tropical  plants  belonging  to  the  natural  order 
Sapatacoz.  It  has  a  calyx  divided  into  six  parts  ;  a  corolla  monope- 
talous,  divided  into  six  lobes  ;  stamens  twelve,  of  which  six  are  sterile 
and  six  fertile ;  and  an  ovarium,  with  from  six  to  twelve  colls.  The 
fruit  resemble*  an  apple,  with  from  one  to  twelve  seed*,  contained  in 
hard  bony  nuts,  which  have  a  shining  coat,  and  a  long  hard  scar  over 
the  whole  of  their  inner  angle. 

The  genu*  contains  only  one  Speciee,  which  yields  a  copious  milky 
fluid  when  wounded.  It*  leaves  are  entire,  leathery,  undivided,  shining, 
of  a  lanceolate  form,  without  stipule*.  The  flower*  are  large,  white, 
bell-ahaned,  and  grow  'singly  from  the  axil*  of  the  leaves.  This  is 
oalled,  in  the  West  Indies,  the  Sapodilla  Plum.  The  fruit  in  eta  and 
shape  resemble*  a  bergamot  pear  ;  like  the  medlar,  it  is  only  eaten  in 
a  state  of  decay;  before  that  period  it  is  austere  and  uneatable,  but  in 
the  proper  state  it  is  so  rich  and  sweet  as  by  some  to  be  considered 
only  inferior  to  the  orange. 

ACHYRA'NTHES,  a  genus  of  plant*  belonging  to  the  order  inn 
rosfaeex  A.  atptra  and  A.fntficota  are  used  in  India  as  remedies  in 
dropsy.    A.  gk/nUiftra  is  used  in  Madagascar  a*  a  remedy  in  syphilis. 

ACID  A'SFIS,  a  genua  of  fossil  Crustacea,  of  the  group  of  Trdobiici; 
found  in  the  Wenlock  limestone.    (MurohJeon.) 

ACONITE,  WINTER.    [Khasibdj.] 

ACONITUM,  a  genu*  of  plants  belonging  to  the  natural  order 
"         "  "!_    l  it  baa  bom*  the  same  uame. 


RammcviaoKC,    From  vory  early  ti 


and  has  been  known  for  the  danger™*  properties  of  many  of  its  species. 
They  in  all  hardy  herbaceous  plant*,  many  of  them  of  great  beauty ' 
and  are  ao  easily  cultivated,  that  one  of  them,  A.  Napdlui,  ia  Brand  ii_ 
every  eotUgsr's  garden.  The  English  call  them  Wolfs  Bane.  From 
all  other  rantmculaooeu*  plants  Aamitm  ia  at  once  known  1 
having  the  very  large  uppermost  segment  of  its  calyx  overhangin 
petals  and  other  parts  in  the  form  of  a  helmet. 

The  common  species,  A.NapeUvi.i 
of  those  in  which  the  greatest  degree  of 
virulence  has  been  found  to  reside.  It  is  a 
native  of  alpine  pastures  in  Switzerland  and 
Other  mountainous  parts  of  Europe.  Its 
leaves  are  very  dark  green,  deeply  out  into 
from  five  to  seven  long  segments.  The 
stem  is  about  three  feet  high.   The  flowers 


in  long,  stiff  spites,  and  of  a  deep  blue 
Colour;  they  appear  from  May  to  July. 
All  the  parts  of  this  plant  are  extremely 
acrid,  (specially  the  roots,  which  a; 
■craped  and  mixed  with  food  to  form 
bait  for  wolves  and  other  savage  animals. 
Poisonous  properties  are  probably  found 
■'-   ""  "is  species  of  t* 

certainly  equally    dangerous.      None    of 

them  however,  not  A.  TfapcUut  itself,  can 

be  compared  for  fatal  energy  with  the 

dreadful  Bikh  of  Nepoul,  the  Aanitum 

ferox,    which  seems  to  possess  the  con- 

,      .,      v     „  ,  centrated   power   of   all   the   European 

*B"      '""""*■  species. 

ACO'NTI  AS  {from  Inw,  a  javelin),  the  name  of  a  genus  of  serpents 

established  by  Cuvier,  for  the  purpose  of  distinguishing  certain  species 

hitherto  placed  with  the  genus  Angv.it,  or  common  snake.     This  genus 

U  characterised  by  the  absence  of  all  the  bones  which  represent  the 

extremities  in  the  genua  Angui;  while  it  retain*  the  structure  of  Hie 

head  common  to  these 
ujrasjs  and  to  the 
hxards,  and  has  the 
body  similarly  oorerod 
with  small  scales  only, 
without  the  horny 
plats*  which  guard  ite 
under  surface  in  the 
common  serpents,  and 

jury  in  the  various 
rapid  motion*   which 

they  perform.  The 
specie*  of  Aamtiat 
seem  thus  to  afford  a 
link  between  the  com- 
mon make*  and  true 


■       As  might  naturally 

'    be  expected  from  this 

conformation,  the  pro- 


penta.  They  do  not 
glide  along  the  surface 
like  those  animals,  but 
boldly  carry  their  head  b 
and  breasts  erect ;  and 
if  closely  pursued  de- 
fend themselves  cou- 
rageously, and  dart 
with  the  velocity  of  an 
arrow  against  their 
*     <■     v  u,    ■  assailant.  Though 

Accnlms  Miitagm.  dreaded  in  their  native 

countries,  because  confounded  with  their  venomo'is  congeners,  these 
animsl*  are  perfectly  harmless,  and  neither  pone**  the  means  nor 
bare  the  desire  of  being  injurious.  They  have  no  poison  fangs, 
and  their  cheek-teeth  are  ao  small  as,  in  some  specie*,  to  be  barely 
perceptible.  Their  habit*  are  gentle ;  and  they  are  so  timid  that 
they  generally  fly  at  the  least  noise,  or,  upon  the  slightest  appear- 
ance  of  danger,  conceal  themselves   under  some  shrub  or  tun  of 

is  at  hand. 

They  are,  generally  speaking,  of  a  small  sir*  ;  and,  as  their  mouth* 
are  not  susceptible  of  the  enormous  dilatation  possessed  by  the  true 
serpents,  they  are  incapable  of  swallowing  any  animal  approaching  to 
their  own  dimensions,  and  feed  upon  worms  and  insect*.  Different 
speciee  of  Aamliai  are  found  in  almost  ovary  part  of  the  old  world. 
The  arid  plain*  of  Syria  and  Palestine  produes  a  specie*  whieh  has  been 


ACROCHORDU&  X 

mentioned  by  the  prophet  Isaiah  (xxxiv.,  IS),  under  the  Hebrew 
denomination  JTtppos,  improperly  translated '  tie-great  owl'  in  our  com- 
mon version  of  the  Sacred  Scriptures,  but  whieh  the  learned  Bochart 
('  Hieroxoioon,'  par*  post.  lib.  iii  cap.  il)  ha*  ihown.to  refer  more 
properly  to  the  A  eonliai,  or  Angy.ii  jactdtu,  the  Dart  Snake  of  the 
Greeks  and  Roman*.  Other  species  inhabit  Asia  Minor,  Egypt,  and 
Persia ;  India  and  China  have  also  their  Aamtiai ;  and  the  Cape  of 
Good  Hope  produce*  a  species  without  eye*. 

Of  the  common  Egyptian  Acontia*  many  fables  are  recorded  by 
ancient  authors,  principally  arising  from  confounding  this  really  harm- 
less species  with  the  more  deadly  and  venomous  serpent*  of  the  same 
localities. 

ACORI'N.JS,  ACORITJEJI,  or  ACORA'CE^E,  a  email  natural  order 
of  Endogens,  with  the  following  iimiilisl  character : — The  flowers  are 
hermaphrodite,  surrounded  with  scales.  The  ipathe  is  leaf-like,  but 
not  rolled  up.  The  stamen*  are  complete,  placed  opposite  the  wale*, 
and  have  two-celled  anther*  which  are  turned  inwards.  The  ovaries 
are  distinct  The  fruit  is  baocate,  juicy  at  first,  but  finally  juicelese. 
The  seeds  have  the  embryo  seated  in  the  ai~J~    *  -        ■ 


first  aspirated  from  Araeea  by  Agardh,  and  the 


diltra.  The  two  last  genera  are  now  assigned  by  the  same  author  to 
the  order  Liliacoa.  This  small  group  of  plants  in  it*  geographical 
distribution  is  confined  to  the  eastern  hemisphere.  None  of  them 
have  the  acrid  properties  of  some  of  the  A  raaa.  The  A  conn  CaUmtt 
is  a  British  plant,  and  ha*  slightly  aromatic  properties. — (Lindley, 
Vegetable  Kingdom.) 
ACORN,  the  English  name  of  the  fruit  of  the  oak.  (Qumcml 
A'CORUS,  the  botanical  name  of  the  plant  that  produce*  the  drug 
called  in  the  shop*  Calamvt  mromatiaa.  It  is  the  type  of  the  natural 
order  Acoracca.    It  i*  found 

marshes  of  many  part*  of 
England.  It  ha*  a  perennial, 
creeping,  horiaontal  stem,  aa 
thick  a*  the  finger,  the  whole 
of  the  under  aide  of  which 
-  sends  down  root*  into  the  mud 
or  earth,  in  whieh  the  plant 
uniformly  grows.  From  this 
spring  many  deep-green 
sword-shaped  leaves,  about 
three  feet  long.  In  the  midst 
of  all  ia  a  leaf-like  stem,  from 
below  the  point  of  which 
protrudes  a  cylindrical  or 
rather  conical  spadix  of 
greenish  flowers,  which  are  so 
closely  packed  together  that 
tho  stalk  is  not  to  be  seen. 
The  leave*  when  bruised  are 
fragrant;  for  which  reason 
they  were  formerly  employed 
to  strew  the  floor*  of  rooms, 
or  of  churches,  under'  the 
name  of  rushes.  This  prac- 
tice is  still  maintained  in 
some  places,  where  the  plant 
is  common,  as  at  Norwich,  the 
cathedral  of  which  city  ia 
strewed  with  sweet  rushes) 
upon  certain  high  festivals. 
The  flower*  are  so  seldom 
produced,  that  it  is  a  oomm 
belief  that  they  never  i 
borne.  Cakmnu  aromatic*? 
ia  slightly  aromatic,  and  ia 
occasionally  used  as  I  stimu- 
lant ;  but  is  of  very  Utile 
importance.  The  put  ern- 
es it  is  improperly  called,  root 
ACOTYLBDONEiE,  the  name  of  the  first 
in  Juisisu'*  '  Natural  System  of  Botany.'  It  is  derived  from  the 
umstence  of  all  the  plants  which  it  comprehends  vegetating  with- 
the  aid  of  the  seed-lobes  called  eotyledona.  Such  plant*  are  also 
in  all  eases  destitute  of  flowers,  and  are  in  fact  the  same  as  what 


ACRITA  (from  bprrei,  indistinct),  a  division  of  the  class  Ratlinta, 
adopted  by  Owen,  and  applied  to  the  Aeatepka,  the  Potjr  " 
,  .1      i, Uio  Prfiioostrieov  and  certain  forms  of  & 

the  indications  of  a  narv 


in  none  of  which  a 


is  system  decided,  and 


they  constitute  the  lowest  forms  of  the  radiate  group  of  ai 

ACROCHOHDUS  (from  axpsxepMr,  a  wart),  a  genus  of  serpents 
discovered  in  Java  by  the  traveller  Homstsdt.  It  i*  easily  distinguished 


n  ACROCULTA. 

(ram  others  of  the  innoxious  family  of  serpents  by  the  innumerable. 
■mall  scales  which  oover  every  put  of  the  head  and  body  both  above 
and  below,  and  which  in  prewired  specimens,   or  when  the  live 

lungs  and  body  with 
air,  aajumo  the  appear- 
ance of  so  many  granu- 
lated warts  or  tuber- 
stance  has  suggested 
the  name  of  Acrochor. 
dm.  The  head  of  the 
acrochord  is  flat,  the 
mouth  is  provided  with 
a  double  row  of  small 
sharp  teeth,  but  with- 
out  poison-fangs,  and 
the  throat  is  capable  of 

The  tongue  is  short 
and  thick,  the  Tent 
simple  and  without  the 
horny  spun  which  are 
common  to  many  other 
genera  of  serpents. 
The  only  ■pedes'  of 
which  much  ia  known 
is  ."the  Acroehvrdui 
Jcnaniau  of  LacepAde 
and  otheru.  This 
animal  averages  from 
aiz  to  ten  feet  in 
length,  and  the  body 


from  the  head  to  the 
vent,  and  there  Sud- 
denly contractu. 


Acreclw rim  Jartntau. 


■   short   slender   tail.     In 


denly  contractu,  M  u  to  form  a  very  short  Blender  ta 
the  thickest  part  of  the  body,  immediately  above  its  ji 
with  the  tail,  the  individual  procured  by  Homatedt,  of  which 
the  entire  length  wai  eight  feet  three  inches,  measured  three 
inches  in  diameter,  whilst  the  greatest  breadth  of  the  tail  did  not 
exceed  half  an  inch,  and  its  length  was  scarcely  a  ninth  part  of 
that  of  the  whole  booy.  This  individual  waa  a  female,  and,  when 
opened,  mi  found  to  contain  five  young  ones  perfectly  formed, 
and  about  nine  inches  in  length.  It  waa  caught  in  a  plantation  of 
pepper-trees,  and  the  Chinese,  who  accompanied  Homatedt,  cooked 
and  ate  it*  flesh,  and  reported  it  to  be  of  a  moat  delicious  flavour. 
The  stomach  contained  a  quantity  of  half-digested  fruit,  from  which 
it  baa  been  inferred  that  this  serpent  is  frugivorous.  Cuvier,  however, 
doubts  on  this  point. 

ACROCU'LIA,  a  fossil  genua  of  OatUropoda,  allied  to  the  NtrUHa. 
It  occurs  in  Palmozoio  strata.     (Phillips.) 

A'CRODUS,  a  genua  of  fossil  Placoid  fishes,  established  by  M. 
Agassis.  The  species  occurs  almost  exclusively  in  the  liaa  and  oolite. 
One  British  species  (A.  minimus)  ia  referred  to  the  keuper  series  by  M. 
Agassis.  It  occurs  at  Aust  Cliff  in  the  bone-bed.  The  others  abound 
at  Lyme  Regis.  Bath,  and  Stonesneld. 

ACKO'GASTEB,  a  genus  of  fossil  fishes.     (Agassis.) 

ACROOErlS  (from  £ra»,  the  topmost,  and  ytrri*,  to  produce),  in 
Botany,  one  of  the  primaryclsaaea  of  the  Vegetable  Kingdom,  according 

the  Natural  System.    This  class,  with  identical  limits,  ia  also  known 


named  from  the  fact  of  the  absence  of 
_.        isofplanta. 
Riembryonatie  (Richard),  designating  the  absence  of  any  regular 


cotyledi 


embryo  in  the  reproductive  ceils,  or  apores. 

CeUuIarst  (Da  Caadolle),  denoting  the  general  absence  of  vascular 
tissue  and  the  prevalence  of  cellular  tlatna  in  those  plants. 

Jgaota,  at  various  authors,  implying  the  absence  of  the  necessity  of 
the  union  of  two  cells  in  order  to  reproduce  a  no*  individual 

Orgptogania  (Linnatus),  intended  to  convoy  the  idea  that  if  two 
cells  were  necessary  to  the  reproduction  of  the  new  plant  In  this  daw, 
It  waa  not  obvious,  m  in  the  Phasnogamoua  plant*. 


nitions.  This  term  itself  is,  however,  Only  applicable  literally  to  those 
plants  which,  destitute  of  flowers,  poesees  a  stem  growing  in  a  manner 
distinctive  from  those  called  Sxogent  [Exoonre]  and  Endogeni 
rEniioaaifs].  It  has  been  thua  restricted  by  Lindley  in  hie '  Vegetable 
Kingdom,'  and  he  place*  the  itemlese  flowerleaa  planta  in  another  class, 
called  Thailogmt.  The  structure  of  the  stem,  however,  is  at  best  an 
artificial  character,  and  the  adoption  of  the  terms  for  the  claaa  at 
expressive  of  its.  character*,  baa  rather  bean  accidental  than  necessary. 
On  this  account  it  ia  perhapa  better  to  regard  the  ThaSogtni  aa  a 
section  of  Acragnit  than  an  independent  and  equal  group. 

The  stems  of  Aerugo*  differ  much  in  appearance  from  those  of 
Exngana  and  Endogens.  The  wood  is  not  secreted  from  layers  of 
tissue,  which  have  tie  power  of  reproducing  regular  cones  of  wood, 


a  regular  arrangement  of  vascular  and  cellular 

as.    ThereisgenWlybutaainglr-' ' '— 

1  the  Ferns.    These  vascular  bundL 


Portion  of  ooUldc  af  item  or  Oinoaphora  rzccUa, 

mined  by  the  development  of  new  vascular  bundle!  in  connection 
with  the  leaves  of  the  point  or  upper  part  of  the  stem  :  hence  their 
name.  In  the  Liverworts  and  Mosses  there  ia  only  a  simple  vascular 
bundle  In  the  centre  of  the  stem.  In  Jmtta  too  there  ia  a  ring  of 
vascular  bundles.  Science  ia  very  dsQdent  in  good  observations  on 
the  structure  of  the  atoms  of  these  planta. 

The  reproduction  of  the  Aorogens  ia  not  so  simple  aa  was  at  one 
time  believed.    The  recent  researches  of  Suminki,  Hoffmeister,  a-id 


others,  show  that  In  the  Ferns  and  many  other  Aerogens  the  spore  ii 
but  a  transitional?  condition,  which  result*  in  the  production  of  two 
■eta  of  cells,  by  the  union  of  which  alone  can  a  new  individual  be 
produced.    [Pluto,  JEstbosuotion  en.] 


External  portion  of  an  Aorogenoui  item. 


Station  of  item  otAtopMI*  r*>«fa, 


Hunt  of  an  Atropine™  item. 

The  following  ia  an  analysis  of  the  alliances  and  ordera  found  in  the 
clasa  of  Aorogena,  according  to  the  system  adopted  by  Lindley  in  hia 
'  Vegetable  Kingdom.'     Thus 

Asexual  (!)  or  flowerleaa  planta,  AoBOOlira. 

Stem  and  leaves  distinguishable,  Thds  AohOOIhs. 

Stem  and  leaves  mdistinguiahnble.        THAXMxnm, 

Alliances  of  T&alloqihi. 

A  Igala. — Cellular  flowerleaa  plants,  nourished  through  their  whole 

surface  by  the  medium  in  which  they  vegetate ;  living  in  water,  or  very 

damp  places  ;  propagated  by  aoospores,  coloured  spores,  ortetrasporea. 

Fvngalt*. — Cellular    flowerleaa    planta,    nourished    through    their 

thallua  (spawn  or  mycelium);  living  in  air;  propagated  by  spores 


il  bodies,  multiplied 
r  vnsymmetrioal  bodies  mufti- 


enclosed  In  aid ;  destitute  of 


Natural  Ordtri  of  Algaltt, 

1.  Diatomacea. — Crystalline  angular  fragmentary  bodies,  brittle, 
and  multiplying  by  spontaneous  separation. 

2.  Conftrvattou — Vesioular  filamentary  or  membranous  bodies, 
multiplied  by  looeporea  generated  in  the  interior,  at  the  expense  of 
their  green  matter. 

8.  Fvcacm. — Cellular  or  tubular  m 
by  simple  spores  formed  externally. 

4.  Crramiacar. — Cellular  or  tubular  v 
plied  by  tetresporas. 

G.  Charaeta. — Tubular  symmetrically-branched  bodies,  multiplied 
by  spiral-OOated  nuoulesi  filled  witli  starch. 

Natural  Orderi  of  FungaUt. 

6.  Hymaumyctta,  or  Agarieaeea.— Sporos  generally  qneternele  on 
distinct  sporophorea ;  hymenium  naked 

7.  Qadtranyettet,  or  Lyeoptrdaeea. — Spore*  generally  qnatemate 
on  distinct  sporophorea ;  hymenium  enclosed  in  a  peridium. 

8.  Coniotayccta,  or  Vrtdmaexa. — Bporaa  single,  often  septate  on 
more  or  less  distinct  sporophorea;  flood  of  the  fruit  obsolete,  or 
mere  peduncles. 

0.  Hypkomyette*,  or  Botryiacta. — Spore*  naked,  often  septate; 
thallua  floccoee. 

10.  Aianayccta,  or  HdvelaeKC. — Bporidia  contained  (generally  eight 
together)  in  asci. 

1 1 .  Phytomyatu,  or  Sfwxracet*.— Spores  surrounded  by  ■  Teakulir 
veil  or  sporangium ;  thallua  flooeoee, 

NmralOr&tnofH&mda. 

12.  GraphidrKta. — Nucleus  breaking  up  into  naked  spores. 

13.  CoUenncea. — Nucleus  bearing  aaci ;  thallua  homogeneoni 

14.  Pariaeliacea. — Nucleus  bearing  seci ;  thallua  hetorogeuoous, 
pulverulent,  or  cellular. 

JUUanees  of  AcnoGEna, 

Miucaln.— Cellular  (or  vascular)  spore-cases  immersed    or  calyp 

trate,  i.  e.  either  plunged  In  the  substance  of  the  frond,  or  enclosed 

within  a  hood,  having  the  same  relation  to  the  spores  aa  an  involucre 

to  a  seed  veaaeL 

Lycopodala.— Vascular;  spore-oases  axillary  or  radical,  one-  or 
many-celled ;  spores  of  two  aorta. 

FUicala. — Vascular;   spore-cases   marginal  or  dorsal,   one-celled, 
usually  surrounded  by  an  elastic  ring;  spores  of  but  one  sort. 
Natural  Orderi  of  it tacala. 
1.  Bepatita. 

15.  Rkdaeta. — Spore-cease  valvules*,  without  operculum  or  slaters. 

16.  Marckatttiaeta. — Spore-cases  Tslvelesa,  or  bunting  irregularly, 
without  operculum,  but  with  elaters. 

17.  Jmtgtrmtautiaetit. — Spore-cases  opening  by  a  definite  number 
of  equal  valves,  without  operculum,  but  with  elaten. 

18.  Btpnietucar.  -Spore  cases  peltate,  splitting  on  one  aide,  without 
operculum,  and  with  an  elater  to  every  spore. 

2.  M tuci 


]  operculum,  without 

Natural  Order*  of  Lyeopodala. 

21.  Lyeopodiaeea,  -Spore-caaea  one-  to  three-celled,  axillary,  repro- 
ductive bodies  similar. 

22.  Marrileoeea. — Spore-caaea   many  celled,    radical    (or    axillary), 
reproductive  bodies  dissimilar. 

Natural  Order,  of  Filkale*. 
28.  Ophtoglouaaxt. — Spore-caaea    ringlesa,     distinct,   two-ralved  ; 
formed  on  the  margin  of  a  contracted  leaf. 
24.  Poiypodiacta. — Spore-caaea  ringed,  dorsal  oi 


irregularly 
(Dudley1, 


.  VtgttahU  Kingdom  ;  Schleiden'B  Principle!  of  SeientijU 
Botany,  translated  by  Dr.  Lsnkeater;  HenfreVs  Report  on  the  Highrr 
Cryptogamoui   Pkmtt,   at  the   Twenty-Orat  Meeting  of  the    British 


ACRO'QNATHUS,  a  genu  of  foenil  Cycloid  flahee,  found  in  the 
chalk  of  Sussex.     (Agassi*.) 

ACRO'LEPIS,  a  genus  of  fossil  Ganoid  fishes,  found  in  the  mas-- 
einn  limestone  of  Durham.     (Agassis.) 


«  ACTtOPTEHia 

ACROTTERI3  (from  expoi,  ■  point,  and  stssu,  a  fern),  4  genus  of 
Foma  tllied  to  A  rjAimtm, 

ACROSALE'NIA,  a  genus  of  Fossil Echinodennat*.  (Agassis.)  It 
occurs  in  the  We  of  Sheppy. 

ACROSTICHON  (from  bcpei,  a  point,  and  <rrtx-»,  »  row),  a  genua 
of  Ferns,  most  of  which  require  stove  beat  in  cultivation.  The  whole 
of  the  specie*  now  referred  to  this  genus  ate  extra-European,  being 
inhabitants  of  the  Weat  and  East  Indies,  and  Australia. 

ACROTE"MNUS,  a  gonus  of  FosaO  QanoidFiah.ee.  A.Faia  a  found 
in  the  chalk  of  Sussex.    (Agassis.) 

ACT'JEA.  Under  tha  name  of  oVrij,  the  Cheeks  described  a  medi- 
cinal plant,  which  the  moderns  hare  ascertained  to  be  what  is  now 
ailed  Smhacw  Kbulat.     [Sixbucto.]    Linnsua  applied  the  name  to 


ACTINTAD.S. 


i<iMiiic*»  Ftmku.     [Sura 
a  of  perennial  herbaceoi 


order  Bammenlacta,  ud  only  in  a  alight  degree  resembling  tha 


four  petals.  The  properties  of  all  the  species  are  nauseous  and 
deleterious,  as  might  be  expected  from  their  affinity  to  the  poisonous 
Aconite. 

One  species,  Adaa  tpieata,  a  common  European  plant,  is  found 
occasionally  in  the  north  of  Yorkshire  among  bushes ;  it  is  popularly 
called  Black  Baneberries  and  also  Herb  Christopher-  It  baa  purplish- 
black  juicy  fruits,  which  would  be  dangerous  from  their  tempting 
appearance,  if  the  fetid  odour  of  the  leaves  did  not  prevent  their 


ACTINIA    rAcmfUDB.]' 

ACTINI'ADX  a  family  of  Helianthoid  Polypes,  having  forita  type 
the  old  genus  Actinia,  the   Sea  Ancmonia.      It  baa  the  following 
animal  single,  fleshy,   elongate  or  conical,  capable  of 
sontrecting  itself,  fixed  by  its  base,  but  with  the  power 
;  mouth  in  the  middle  of  the  upper  disk,  very  djlswhlt, 


surrounded  by  o 

rows  of  tentacula, ;  oviparoua 

and  viviparous ;  marine. 

The  internal  structure  of 
the  Actinia  has  been  care- 
fully investigated  by  8pix, 
Tesle,  and  others.  They  pos- 
sess an  alimentary  cavity, 
with  a  singlo  aperture, 
very  lame  at  the  lower  end, 
and  so  elastic  and  contractile 
that  it  can  easily  be  turned 
inside  out.  The  cavity  ia 
surrounded  with  flat  muscles, 
running       lengthwise       and 

The  egg  orgsn  (ovarium), 
according  to  Teale's  obser- 
vations in  Actinia  coriaeea, 
forms  elongated  meases 
attached,  along  the  inner 
border  of  a  series  of  organs 
called  leaflets,  fig.  2,  A  A, 
"  Each  ovary  ia  composed  of 
several  folds  or  plaita,  which, 
when  unfolded,  show  this 
structure  to  be  about  three 
times  the  length  it  assumes 
when  attached  to  the  leaflet.  ' 
By  carefully  spreading  out 
these  folds,  the  ovary,  with 
the  assistance  of  a  lens,  is 
seen  to  consist  of  two  very 
delicate  layers  of  membrane, 
enveloping  a  closely  com- 
pacted layer  of  ova.  After 
enveloping  the  ova,  the  mem- 
branous Layers  are  placed  in 
apposition,  and  form  a  kind 
of  mesentery,  by  which  the 
ovary  is  attached  to  the  in- 
ternal border  of  the  leaflet" 
The  Aetiniada  propagate  all 
the  year  round,  although 
perhaps  in  some  species  the 

"  re  deposited  most  abundantly  in 


Vertiosl  saotloB  of  tha  above,  to 
interior  structur*. 
Theskln. 
The  bass,  by  which  the  enu 

The  tar™  rows  or  f* 


is  ovaries,  which  open  by  their  ovi. 
ducts  Into  tjie  i 


»  are  roundish, 

, .  .,      *ns  of  vibratile 

cilia,  which  cover  their  surface.    After  being  discharged  from  their 

parent  they  move  about  actively  for  several  days,  during  which  they 

undergo  some  change  in  form.   They  then  relax  their  activity,  the  cilia 


and  like  those  of  polypes  in  general,  are  moved  by 

sr  their  surface.    After  being  discharged  from  their 


JUT.  HIST.  SIT.  YOL.  L 


a  spot,  and  pass  through  a 

i  manually. 

aore  recent  observers. 

been  studied  bytheAbbe'Dioquemare 


mercy  of 
eep  along 


«.  K«s. 

i.  Ditto,  with  the  first  ippearaoe  of  the 

/.  Ditto,  ditto. 


are  absorbed,  they  attach 
series  of  forms,  before  arriving  i 

Although  Spix  has  described 
this  has  not  been  confirmed  by  ■ 

Tha  habits  of  the  A  ctinia  have 
and  others.  The  forms  of  Acta 
or  expansion,  presenting  in- 
numerable varieties.  Their 
expansion  is  said  to  bo  a  more 
certain  indicator  of  fine 
weather  than  the  rise  of  the 
barometer;  but  this  cannot 
be  practically  taken  advan- 
tage, of  eioept  during  summer, 
as  the  cold  of  winter  drives 
the  Actinia  from  the  shore  to 
the  deeper  waters,  where  the 
temperature  is  more  equable 
and  mild.  On  changing  thi ' 
place  of  abode, 

the  waves,  others  creep 
the    bottom,  turning    mom- 
selves  inside  out,  ana  making 
use    of    their    texttaonls   aa 
feet     When    they  find   a 

suitable  place,  they  fix  them- 
selves, often  to  firmly,  that 
they  cannot  be  detached 
without  tearing  their  bodies- 
naturalist,  Ellis,  baa  given  a 
very  minute  and,  so  far  as  it 
goes,  an  accurate  account  of 
these  jnJBBili  in  the  '  Philo- 
sophical Transactions,'  voL 
lviL,  part  of  which  it  may  be 
interesting  to  quote : — 

"  The  lower  part,"  he  says, 
"  of  these  bodies  have  a  com- 
munication with  a  firm, 
fleshy,  wrinkled  tube,  which 
sticks  bat  to  the  rocks,  and 
sends  forth  other  fleshy  tubes, 
which  creep  along  them  in 
various  direction!  These  are 
full  of  different  sixes  of  these 

up  irregularly  in  group*  near 
to  one  another. 

"This  adhering  tube,  that 
secures  them  fast  to  the 
rook  or  shelly  bottom,  is 
worthy  of  our  notice.  The 
knobs  that  we  observe  are 
formed  in  several  parte  of  it 
by  its  insinuating  itself  into 
the  inequalities  of  the  coral 
rock,  or  by  grasping  pieces  of 
shells,  part  of  which  still 
remain  m  it,  with  the  fleshy 
substance  grown  over  them. 
This  shows  us  the  instinct  of 
nature,    that    directs    these 

selves  from  the  violence  of 
the  waves,  not  unlike  the 
anchoring  of  mussels,  by  their 
One  silken  filaments  that  end 
in   suckers ;    or  rather,  liko 

the  shelly  basis  of  the  Serpuia,      Longitudinal  Mnsales,  with  the  feelers 
or  worm-shell,  the  tiee  oyster,  (msgnifled). 

and  the  slipper-barnaale,  Ate, 

whose  bases  conform  to  the  shape  of  whatever  substance  they  fix 
themselves  to,  grasping  it  fast  with  their  testaceous  claws,  to  with- 
stand the  fury  of  a  storm. 

"When  we  view  the  inside  of  this  animal  dissected  lengthwise,  we 
find  a  little  tube  leading  from  the  mouth  to  the  stomach,  from  whence 
there  rise  eight  wrinkled  small  gut*,  in  a  circular  order,  with  a  yellowish 
soft  substance  in  them ;  these  bend  over,  in  the  form  of  arches,  towards 
the  lower  parts  of  the  bulb,  from  whence  they  may  be  traced  down- 
wards to  the  narrow  part  of  the  upright  tube,  till  they  come  to  the 
fleshy  adhering  tube,  where  some  of  them  may  be  perceived  entering 
into  a  papilla,  or  the  beginning  of  an  "imal  of  the  like  kind,  moat 
probably  to  convey  nourishment  till  it  is  provided  with  claws :  the 
remaining  part  of  these  slender  guts  are  continued  on  their  fleshy  tube, 
without  doubt,  for  the  same  purpose  of  producing  and  supporting 
more  young  ones  from  the  ssme  common  parent. 


m  ACTISUDA 

''The  many  longitudinal  fibres  that  wo  discover  lying  parallel  to 
each  other,  oa  the  inside  of  the  semi-transparent  akin,  are  ell  inserted 
in  the  several  claws  round  the  animal's  mouth,  and  are  plainly  the 
tendons  or  muscles  for  moving;  and  directing  the  claws  at  the  will 
of  the  animal ;  these  nay  be  likewise  traced  down  to  tile  adhering 

A  strong  light  incommode*  the  Actinia,  noise  startles  them,  they 
are  affected  by  odours,  and  fresh  water  causes  them  to  die.  These 
various  feelings  originate  in  their  great  irritability,  which  appear*  to 
increase  according  to  their  sufferings.  They  can  support  a  temperature 
as  low  a*  15°,  and  up  to  140",  Fahr, ;  but  beyond  these  extremes  they 
perish.  They  are  often  left  exposed  to  the  air  during  springtides ; 
but  in  such  cases  they  always  retain  a  great  quantity  of  water,  which 
they  squirt  out  with  force  when  molested.  • 

These  afagolar  creatures  have  a  power  of  reproduction  equal  to  that 
so  well  known  in  the  Freeh- Water  Polyp  (Polyput  viridii,  Bory.,  Hydra 
riridii).  They  may  be  cut  perpendicularly  or  across,  and  each  cutting 
will  give  origin  to  a  new  animaL  The  young  A  ctinia  are  seen  issuing, 
alroady  formed,  sometimes  fro  in  the  mouth  ;  and  sometimes  the  base  of 
the  old  animal  is  dissevered,  a  portion  remaining  attached  to  the  rock, 
where  it  continues  to  live,  increasing  in  siss,  becoming  more  and  mora 
rounded,  while,  in  a  short  time,  a  mouth,  stomach,  and  tentacula  are 
formed,  presenting  a  complete  Actinia,  At  length,  the  side  portions 
of  this  base  give  out  globules,  which  are  detached,  fix  themselves  upon 
adjacent  rocks,  where  they  grow,  and  produce  a  new  colony  like  the 
parent  aarfpsj  ■ 

The  Actinia  feed  upon  small  crustaceans  and  mollusoou*  animals 
and  fishes,  which  they  seise  with  their  tentacula,  and  afterwards 
disgorge  what  they  cannot  digest.  They  an  found  in  every  sea,  aome 
suspended  from  the  vaults  of  sub-marine  reefs,  others  covering  the 
more  exposed  sides  of  rocks  with  a  sort  of  flower-like  tapestry,  and 
some  confining  themselves  to  the  smooth  sands,  on  the  surface  of 
which  they  spread  out  their  tentacula,  and  even  withdraw  under  the 
sand  when  danger  rti»t«n«  Each  species,  indeed,  generally  selects  a 
peculiar  haunt  Some  of  the  species  have  the  power  of  stinging,  like 
the  A  caiepha,  which  depends  on  their  possessing  in  their  structure 
the  same  organ  as  the  Acalepha,  and  other  forms  of  polypes,  and  known 
under  the  name  of  Thread-Cells,  or  Stinging  Hairs, 

Many  of  the  species  are  used  as  food  in  tropical  countries,  on  the 
coasts  of  which  they  are  more  numerous  than  in  colder  climates. 

The  genera  comprising  the  family  Adiniada  form  several  natural 
groups: 

A.  Suck  at  have  the  tentacula  reduced  to  the  form  of  tuberclrt. 
A  single  species,  constituting  the  genua  DUcotoma  of  Leuckart, 
belongs  to  this  division,  which  cannot  be  regarded  as  certainly 
established,  the  genua  referred  to  having  been  founded  on  a  specimen 
preserved  in  alcohol,  which  alters  materially  the  forms  of  sea-enetnonie*. 
"  "  that  it  is  bit  J  ctmia  brtvieirrhata,  which  has  very 
is  tentacula,    Ex.  ]>uconma  nammi/orme. 


1.  Mmyat,  Cuvier  (Actiniata,  Elainvillo),  Free  Actinia  having  more 
r  less  globose  bodies  inflsted  at  one  end,  and  having  at  the  other  a 
disk  covered  by  a  great  number  of  very  short  tentacula.  Cuvier  placed 
this  genus  among  the  EcKinodtrmala,  but  the  observations  of  Lesneur 
and  Quoy,  who  have  seen  the  living  anjinsl,  place  it  without  a  question 
none  the  true  Actiniada.  As  many  of  the  usually  fixed  sped  ea  are 
ipabte  of  swimming  and  of  inflating  their  suctorial  disks,  it  is  by  no 
re  that  such  is  always  the  habit  of  Minyag ;  indeed,  « 


have  observed  an  allied  and  undesoribod  animal  which  inhabits  the 
Mediterranean,  swimming  at  the  surface  of  the  sea  in  winter,  but 
when  oonflned  la  a  glass  of  water  it  adhered  to  the  sides  in  the  manner 
of  an  Actinia  properly  so  called. 
Example,  Mint/at  cyanea. 

2.  Stinchata,  Renieri,  vermiform  and  free,  and,  according  to  D» 
Blainville,  intrusted  with  adhering  substances.  It  is  said  to  live  floating 
in  the  sea,  Both  Ehrenberg  and  Dujardin  have  supposed  that  there 
was  some  mistake  regarding  this  genus,  and  that  it  might  have  been 
founded  on  specimens  of  Actinia  {Oribrina)  beO.ii.  It  is  more  probably 
however  identical  with  the  Sdmardiia  of  M.  do  Quatrafagss  ('  Annates 
des  Sciences  Naturalise,'  1812),  founded  on  some  remarkable  vermiform 
A  ctiniadce  which  are  invested  with  a  sort  of  tabs  to  which  sand  and 
gravel  adhere.  Three  species  of  Edwardtia  hare  bean  discovered  by 
the  author  of  tha  genus  on  the  west  coast  of  France,  and  a  fourth  in 
the  Grecian  Archipelago  by  Professor  E.  Forbes,  the  habits  of  which 
are  very  remarkable.  It  can  move  up  and  down  freely  in  its  mem- 
branous tube,  and  when  kept  for  some  time  in  sea-water,  the  tube 
having  been  injured,  it  came  out  of  it  altogether  and  moved  about 
twisting  its  body  in  the  manner  of  some  Annelida.  On  being  supplied 
with  sand  and  gravel,  it  proceeded  to  construct  another  tube,  rolling 
itself  ap  in  the  sand  and  secreting  glutinous  mutter  for  the  membranous 
lining.  It  eats  voraciously,  and  attacks  such  ""m»l«  ss  come  within 
reach  of  its  tentacula.  It  live*  buried  in  sand,  and  in  places  a  few 
inches  below  sea-level. 

3.  Ruanthui,  Forbes  ('  Annals  of  Natural  History,'  vol  v.,  1810.) 
A  single  species  only  is  known. 

The  body  is  free,  and  topers 
posteriorly'  to  a  point,  which  is 
probably  buried  in  the  soft  mud 
among  which  it  live*.  The  mouth 
is  round,  and  surrounded  by  nu- 
merous long  filiform  tentacula. 
The  Iluanihtu  Scoticm  wo*  found 
in  four  fathoms  of  water  in  Loch 
Ryan. 

4  Actinia,  Linmous,  now  re- 
stricted to  such  species  ss  have 
simple  tubular  retractile  tenta- 
cula, and  adhere  by  a  broad  base. 
Ehrenberg  has  separated  such 
Actinia    as    have    a    glandular 

Oribrina.      From    the    glands 
protrude  long  filaments,  the  uses 
of  which  are   unknown.     The 
tentacula  of  all  the  species  sra 
(contrary  to  the  supposition  of 
Ehrenberg]  perforated  at   their 
extremities.        The      subgenus 
Adamtia  has  been   constituted, 
by  Professor  E.  Forbes,  for  the  reception  of  the  curious  parasitical 
Actinia  natulata,  which  envelopes  the  month*  of  dead  shells,  generally 
selecting  such  as  hate  been  previously  invested  by  the  Ateyonidium 
tchinalwa.    As  such  shells  are  frequently  inhabited  at  the  same  time 
by  the  Hermit  Crab,  not  a  few  naturalists  have  mistaken  the  coinci- 
dence for  some  necessary  and  mysterious  friendship  of  the  zoophyte  for 

A  large  number  of  species  of  Actinia  have  been  described,  but  many    < 
of  them  not  with  sufficient  distinctness,  and  it  is  probable  many  more 
will  be  ultimately  ascertained     The  following  are  common  species  on 
the  British  coasts ; 

The  Stout-Armed  Animal-Flower  (Actinia  cranicornii,  M  tiller)  is 
three  inches  broad,  with  a  leathery  unequal  envelope  of  an  orange 
colour;  the  tentacula  in  two  ranges,  usually  marked  with  a  rose- 
ooloured  ring.     It*  abode  is  commonly  in  the  sand. 

The  Purple  Animal-Flower  (A  efint*  Maembryantnemum)  has  a  soft 
skin,  finely  striated,  usually  of  a  beautiful  purple,  often  clouded  with 
green.  The  tentacula,  to  the  number  of  a  hundred,  vary  much  in 
colour.  When  the  tide  retires  this  species  may  be  seen  ornamenting; 
the  sea-rocks  with  Its  beautiful  oolours — "purple,  violet,  blue,  pink, 
yellow,  and  green,  like  so  many  flower*,"  says  M.  Lamouroux,  "in  a 

The  White  Animal-Flower  (Actinia  Diaathas.,  Ellis)  is  four  or 
more  inches  broad,  *>f  a  white  colour ;  the  margins  of  the  month  are 
expanded  into  lobes,  all  furnished  with  innumerable  tentacula.  There 
is  an  inner  row  of  these,  still  larger. 

In  his  '  British  Zoophyte*,'  Dr.  Johnstone  enumerate*  twenty  speciee 
of  the  genu*  Actinia,  as  found  in  the  British  islands.  It  is,  however,  a 
question  whether  all  these  are  really  different  species;  as  few  animal* 


llnanthut  Seetiaa. 


ACTINIAD.AS. 


0  differen t  fount  than  the  members 


Purple  Animal-Flower  [A,  • 


Example, Anthta  Tutdia,  Johnstone,  'Brit  Zoophyte*, '  p.  252,  fig.  33. 

0.  Actiwiota,  Blainville  (jtfdrtdwm,  Oken),  emecies  in  which  die 
oral  diak  is  divided  at  the  margin  into  more  or  lata  rounded  lobes, 
which  boar  short  simple  tentacula. 

Example,  A.  diatuhru,  'Phil  Trans.,'  voL  Mi.,  tab.  IS,  fig.  8. 

7.  Capnea,  Forbes,  of  which  one  species  only  ia  known.  The  disk 
is  round,  with  several  circle*  of  exceedingly  ahort  tubercular  retractile 
tentacula,  and  tho  body  ia  in  part  invented  with  a  peculiar  epidermis, 
which  ia  divided  at  the  margin  into  eight  lobaa. 

Example,  C.  umguinea.  "  Annala  of  Natural  Biatory,'  vol  vii, 
pL  !,%.!.;     Irish  Sea. 


Qtpmt  lanyuinot*. 
C.  S/a-Antmmia  hating  mare  or  tea  pinnate  tentacula. 

8.  Acttneria,  Quoy  and  Gaimard.     Such  aa  have  the  entire  diak 
covered  by  very  email  villose  ramified  tentacula. 

Example.  A.  villota,  Quoy  and  Gaimard.    ('Voy.  Astrolabe,  Zooph.,' 
pL  it,  figs.  1,  2.)     Tonga  islands. 

9.  AclinodeTidrtm,   Quoy  and  Gaimard.     Species  having  Terr  long 
arborescent  tentacula  disposed  in  one  or  two  aeries  on  the  oral  disk. 

Example,  A.  alcyoandaHn.     {'Voy.  Ast,'  pi.  48,  figs.   1,  3.)     Thia 
'animal  ia  more  than  a  foot  in  height,  and  secretes  a  stinging  mucus. 

10.  Thalattiantkui,  Leuckart      One  species  only  ia  known,  the 


ADANSONIA.  to 

T.  alter,  an  inhabitant  oWhe  Bed  Sea,  figured  in  the  platea  to  Ruppell's 
'Voyage.'  Ita  tentacula  are  numerous,  ahort,  and  pinnate.  It  ia 
probably  identical  with  the  Epidadia  of  Ehrenberg. 

11.  Ilttervdadyla,  Ehrenberg.  The  tentacula  are  of  two  aorta, 
some  simple  and  others  pinnate. 

Example,  11.  Ilemprichii.     Bed  Sea. 

12.  MegaUetit,  Ehrenberg,  founded  on  an  animal  from  the  same 
locality  with  the  lost,  and  characterised  by  having  all  the  tentacula 
arborescent,  but  the  internal  ones  aie  the  larger  and  more  pinnate,  and 
have  their  extremities  hollowed  into  a  sort  of  socket. 

Example,  Hegalictii  Senprichii.     [Sec  SuffLxmeht.  1 

ACTl'NOCAMAX,  a  division  of  Belemnitea,  proposed  by  the  late  Mr, 

Miller  of  Bristol,  upon  the  supposition  that  the  species  which  he 

ranked  in  it  had  no   true   alveolar  cavity   or  phragmacone.      The 

correctness  of  this  view  is  doubtful.     The  species  belong  to  the 


•rrlr,  a,  ray,  and  <ci 


a  fruit),  a  genu 


order,  it  is  an  aquatic  plant,  and  has  cordate,  oblong,  floating  leaves, 
with  white  flowers.  Another  species,  A.  minor,  is  sometimes  found 
cultivated  in  our  gardens. 

ACTINO'CERAS,  a  genua  of  Fossil  Cephalopoda,  separated  from 
Orthoctrcu  by  Mr.  Stokes.  The  species  belong  to  the  Falicoxoie  strata, 
A.  Simmiii  occurs  in  Ireland. 

ACTINOCHINI'TES,  a  genus  of  Crinddta  [Esch:  kites],  con- 
taining many  species.  It  occurs  in  Silurian  and  Carboniferous 
strata.     (Miller.) 

ACTI'NOLITE,  a  crystallised  mineral  of  a  green  colour,  a  variety 
of  hornblende,  found  in  primary  stratified  rocks,  and  occasionally  in 
trap-rocks.  The  name  is  derived  from  iinlr,  a  ray  of  light,  and 
\lScs,  a  stone,  from  the  crystals  being  arranged  in  the  form  of  rays. 

ACU'LEUS,  or  PrietU,  in  Botany,  is  a  hard,  conical,  often  curved 
expansion  of  the  bark  of  some  plants,  such  as  the  rose,  and  is  intended 
either  for  their  defence  against  enemies,  or  to  enable  them  to  hook 
themeelvea  upon  their  neighbours,  so  ss  to  gain  a  more  free  access  to 
light  and  air,  or  for  other  purposes  unknown  to  us.  The  prickle  ia 
composed  entirely  of  cellular  tissue,  which  is  at  first  soft  and  flexible, 


and  only  acquires  its  hardness  and  rigidity  when  old.  In  some  respects 
it  may  be  compared  to  a  hair,  from  which  it  chiefly  differs  in  ita  large 
sizs  and  greater  permanence.    Care  must  be  taken  by  the  young 


botanist  not  to  confound  the  priokle  with  tho  spine  or  thorn,  which 
is  of  a  totally  different  nature.  [Spike.]  They  may  be  distinguished 
by  the  prickle  breaking  readily  from  the  bark,  and  leaving  a  clean  scar 
behind ;  while  the  spine  cannot  be  torn  off  without  rending  through 
the  bark  into  the  wood  itself.  Leaves  are  often  metamorphosed  Into 
spines,  but  never  into  acuta, 

ADAMANTINE  SPAB,  a  simple  mineral,  mors  commonly  deno- 
minated Corundum  by  mineralogists,  the  name  given  to  it  in  India, 
from  which    country  it  was   first   brought  to   Europe.      The   first 

■'  "    —  "~*   by   Dr.  Anderson,    of  Madras,    to    Mr. 

gh,  sa  the  substance  used  in  India  to 
of  crystal  and  all  other  precious  stones,  except  the 
diamond.  It  was  examined  by  Dr.  Black,  who  ascertained  ita  peculiar 
nature,  and  from  ita  great  hardness  he  called  it  Adamantine  Spar. 
With  the  exception  of  the  diamond,  it  ia  the  hardest  substance 
known.  It  oontains  about  BO  per  cent,  of  alumina,  a  little  iron,  and 
a  little  silica,  ia  usually  of  a  pals  grey  or  greenish  colour,  but  ia  also 
found  of  various  tints  of  red  and  brown.  It  is  usually  mat  with  in 
rough  ill-defined  crystals,  in  granite,  and  sometimes  in  primary 
limestone,  and  ia  found  in  China,  many  parts  of  India,  and  occa- 
sionally in  different  parts  of  Europe.  Emery,  the  well-known 
substance  used  in  the  cutting  and  polishing  of  glass,  in  polishing 
steel,  maMng  razor-straps,  and  similar  purposes  in  the  arts,  ia  a 
granular  variety  of  Corundum,  usually  very  much  mixed  with  iron 
ore.  It  ia  chiefly  imported  from  the  Isle  of  Naxoa,  in  the  Grecian 
Archipelago,  but  ia  also  found  in  Saxony.  The  Sapphire  ia  a 
remarkable  instance  how  the  mysterious  chemistry  of  nature  in  the 
mineral  kingdom  produces  from  the  same  elements  substances  the 
mostdiffsrent  in  r~" —  '  '  -  ■'  '  ' 
by  the  analyaia  o 

found  in  emery,  when  freed  from  ita  admixture  of  iron,  92  per  cent 
of  the  same  earth.  The  sapphire  is,  after  the  diamond,  the  moat 
valuable  of  gems;  it  is  usually  dark  blue,  but  also  occasionally  colour- 
loss,  and  the  precious  stones  called  by  lapidaries  Oriental  Ruby,  Oriental 
Tape*,  Oriental  Ametkyit,  and  Oriental  Emerald,  are  red,  yellow,  violet, 
and  green  Sapphires,  distinguishable  from  the  other  gems  of  the  same 
name  which  have  not  the  prefix  Oriental,  by  their  greatly  superior 
hardness  and  greater  specifio  gravity.  Sapphires  are  found  in  gravel 
and  sand  in  the  island  of  Ceylon  and  in  Tegu,  but  they  have  never 
been  seen  in  a  matrix.  They  are  also  occasionally  found  in  gravel  in 
different  parts  of  Europe,  and  they  have  been  met  with  of  a  clear 
blue  colour  and  crystallised,  in  the  lava  of  Nieder  Mendig,  near 
Andemach  on  the  Rhine. 

ADANSONIA,  so  called  in  honour  of  Michael  Adanaon,  the  French 
naturalist,  ia  an  extraordinary  tree  found  in  Africa  within  the  tropics, 
particularly  in  Senegal,  where  it  is  called  -Baoia&, 


The  celebrated  traveller  Humboldt  considers  it  as  the  "oldest 
organic  monument  of  our  placet,*  in  consequence  of  the  calculations 
of  Adanson  that  specimens,  still  found  on  the  north-west  coast  of 
Africa,  in  probably  5000  years  old ;  these  calculations  are,  however, 
ipen  to  many  objections. 

In  appearance,  Adamonia  is  unlike  sny  other  knows  tree:  the 
enormous  dimensions  of  its  trunk  bear  a  striking  disproportion  to 
the  other  parts.  It  is  not  unusual  to  find  a  trunk  not  more  than 
13  or  IS  feet  from  the  root  to  the  branches,  with  a  circumference 
of  75  or  78  feel  The  lower  branches  are  Tery  long,  and  at.  first 
horizontal,  extending  perhaps  60  feet;  the  consequence  of  which  is 
that  they  bend  down  to  the  ground,  entirely  hiding  the  trunk,  and 
giving  the  tree  the  appearance  of  a  huge  hum  of  verdure.  The  wood 
is  Tory  soft,  even  when  in  perfection,  and  is  subject  to  a  disease,  which 
may  be  compared  to  the  very  malady  of  which  its  celebrated  dis- 
coverer died — a  sort  of  softening  of  all  the  hard  parts,  ao  that  the 
least  storm  is  sufficient  to  overthrow  and  dismember  its  enormous 
bulk.  A  curious  practice  prevails  among  the  negroes  of  hollowing 
"     »< 

In  this  situation  the  bodi 
state  of  perfect  mommies. 

Adamonia  belongs  to  the  natural  order  Bowooce a,  among  which  it 
1*  at  once  known  by  a  broad  tube  of  stamens  and  deciduous  calyx, 
combined  with  a  woody  closed  fruit,  containing  a  soft  pulp. 

The  only  species  is  Adamonia  ditjitata,  the  Monkey-Bread,  Sour 
Gourd,  Lalo  Plant,  &c,  of  the  African  negroes.     The  leaves  are  deep 


the  present  genus,  from  the  presumed  similarity  in  size,  organization, 
and  habite,  which  probably  existed  between  the  hedgehog  (Byrax 
and  the  fossil  species. 


Leaf  and  flower  of 


digitata. 


green,  and  divided  into  five  unequal  parts,  each  of  which  is  of  a 
narrow  lanceolate  figure,  and  radiates  from  a  common  centre,  the 
outermost  divisions  being  the  smallest.  The  flowers  grow  singly  in  a 
pendulous  position  from  the  bosom  of  the  leaves,  are  very  large, 
white,  crumpled  at  the  edge,  and  have  the  petals  very  much  refleied. 
The  stamens  are  very  numerous,  and  are  collected  into  a  tube,  which 
spreads  at  the  top  into  a  sort  of  umbrella-like  head,  from  the  midst 
of  which  arises  a  slender  curved  style,  terminated  by  a  rayed  stigma. 
The  fruit  is  an  oblong,  dull  green,  downy  body,  sight  or  nine  inches 
long,  containing  several  cells,  in  each  of  which  there  is  a  number  of 
hard  shining  seeds  immersed  in  a  soft  pulp,  which  is  scarcely  juicy. 
From  this  pulp  the  negroes  prepare  an  acidulous  drink,  much  used  in 
the  fevers  of  the  country.  The  bruised  leaves,  in  a  dry  state,  form  a 
substance  called  lain,  which  they  mix  with  their  food  and  imagine  is 
useful  in  checking,  or  counteracting,  the  effects  of  profuse  perapi- 
,  ration.  Like  the  rest  of  the  order,  Adamonia  is  emollient  and 
mucilaginous  in  all  its  soft  parts.     [See  SuMLMlSHT.] 

ADAPIS,  in  Zoology,  the  name  of  a  genus  of  Fossil  Pachydermatous 
(tbiok-skinned)  mammals,  described  by  M.  Cuvier,  in  his  great  work 
'  Sur  les  Ossemens  Fossiles,'  voL  iii.  p.  265.  The  word  is  found  in 
Oesner,  ss  a  synonyme  of  the  common  rabbit  (not,  as  stated  in  the 
reference  to  Cuvier  just  given,  of  the  Hyrax),  and  is  appropriated  to 


Skull  of  the  Fosau  AdapU. 

The  remains,  upon  which  M.  Cuvier  has  founded  this  genus  Adapts, 
the  only  specimen  which  he  was  able  to  procure  during  a  period  of 
twenty-five  years  devoted  to  researches  after  fossil  bones,  consist  of 
three  fragments  of  skulls,  found  in  the  plaster  quarries  of  Hont- 
martre,  Paris,  oalebrated  for  the  enormous  quantity  sod  variety  of 
the  remains  of  extinct  gjiirnuls  which  they  have  produced,  and  which, 
in  the  hands  of  H.  Cuvier,  have  effected  such  improvements  in  the 
kindred  sciences  of  zoology  and  geology.  The  first  of  these  fragments 
is  a  head,  nearly  perfect  on  the  side,  imbedded  in  the  mass  of  gypsum 
which  contained  it ;  and  exhibiting  the  dentition  nearly  in  a  perfect 
form.  The  general  outline  of  this  skull  closely  resembled  that  of  the 
hedgehog,  but  it  was  about  one-third  larger :  there  were  four  incisor 
teeth  in  each  jaw,  trenchant  or  edged  and  oblique ;  followed,  on  each 
side,  by  a  canine  tooth,  of  a  conical  form,  but  in  other  respects 
differing  little  from  the  molar  teeth  in  length  and  figure.  Of  these 
latter  there  appear  to  have  been  seven  in  each  side  of  each  jaw.  Two 
other  fragments  procured  by  M.  Cuvier — one  a  portion  of  a  lower 
jaw,  another  of  an  upper  jaw — served  to  complete  his  description,  by 
supplying  some  of  the  back  teeth  which  were  wanting  in  the  more 
perfect  specimens. 

ADDA,  the  Arabic  name  of  a  small  species  of  lizard  (Scinau  ojtci- 
nalii)  celebrated  by  the  eastern  physicians  on  account  of  its  pretended 
efficacy  in  the  cure  of  elephantiasis,  leprosy,  and  other  cutaneous 
di susses,  to  which  the  Arabs  and  inhabitants  of  Egypt  are  peculiarly 
subject ;  and  of  which,  according  to  Bruce,  they  are  more  afraid  than 
of  the  plague  itself. 

The  Adda,  ss  described  by  Bruce,  is  about  six  inches  and  a  half  in 
length ;  the  body  and  tail  are  cylindrical,  the  latter  thick  at  the  base, 
and  ending  in  a  very  sharp  point;  the  head  is  conical,  and  the  mouth 
provided  with  two  rows  of  small  feeble  teeth ;  the  face  is  covered 
with  five  black  lines,  which  cross  one  another  like  a  net ;  the  body  is 
of  a  light  straw  colour,  crossed  with  eight  equidistant  bands  of  black. 


it  is  particularly  abundant  in  the  neighbourhood  of  the  ancient  Meroti 
(near  the  Nile,  about  17°  N.  lab)  ;  and,  in  short,  throughout  every 
part  of  the  sandy  deserts  of  Asia  and  Africa,  wherever  the  slightest 
traces  of  moisture  exist  "  It  burrows,"  says  Bruce,  "  in  the  sand, 
and  performs  the  operation  so  quickly,  that  it  is  out  of  sight  in  an 
instant,  and  appears  rather  to  have  found  a  hole  than  to  have  made 
one  :  yet  it  often  comes  out  during  the  heat  of  the  day  to  bask  itself 
in  the  sun ;  and,  if  not  very  much  frightened,  will  take  refuge  behind 
stones,  or  in  the  withered,  ragged  roots  of  the  absinthium,  dried  in 
the  sun  to  nearly  its  own  colour.' 
ADDAX.    [Astelope.] 

ADDER,  a  name  of  the  common  viper.     [Vifif.ids.1 
ADELFORSITE,  a  variety  of  mineral,  included  under  Heulandite. 


ADELO'CRINDS,  a  fossil  genua  of  Crinoidta,  from  North  Devon. 
(Phillips.) 

ADHESION,  in  Botany,  Is  applied  to  the  union  of  parts  which  arc 
separate  in  other  plants,  or  in  younger  states  of  the  ssme  plant 
Many  of  the  characters  which  cause  the  diversity  of  appearance  in 
the  vegetable  kingdom  originate  in  tho  adhesion  of  a  few  very  simple 
organs  ;  and  what  we  are  accustomed  to  consider  parts  of  extremely 
different  nature,  only  seem  so  in  consequence  of  the  way  in  which 
such  adhesion  occurs.  Thus,  the  stem  of  a  tree  is  not  a  homogeneous 
mass  of  vegetable  matter,  perforated  by  holes,  or  filled  by  little 
cavities  caused  by  the  extrication  of  sir  in  it  when  in  a  soft  state,  but 
is  produced  by  the  adhesion  of  certain  elementary  bodies,  called 
Cellular  Tissue  and  Vascular  Tissue  [TlBSUzB,  Vmiwablk],  arranged 
in  a  definite  manner,  which  varies  in  every  species ;  neither  is  a  leaf,  or 

fruit,  or  u  flower,  a  mere  mass  of  pulp,  or  an  expansion,  like  the  horn 
f  these  same  elementary  organs  in 


Guided  by  these  facta,  modern  botanists  have  mads  una  of  this 
property  of  adhesion  to  explain  the  nature  of  every  organ  that  planta 
bear,  and  there  are  few  anomnlioe  that  are  not  das  in  a  great  measure 
to  the  anion  of  contiguous  porta. 

Some  leaves  are  laid  to  be  stem-clasping,  or  amplexicaul  when  their 
base  partially  surrounds  the  stem  (Jig.  a);  while  somo  stems  are  said  to 
be  perfoliate,  when  they  soem  aa  if  they  piorcod  through  the  leaf,  as 
in  BvpUurum  rotundifdivm  (fig.  b) ;  but  the  latter  differ  from  the 
former  only  in  this,  that  in  the  first  the  lobes  at  the  base  of  the 
leaf  embrace  the  Mem  without  adhering,  while  in  the  second  they  not 
only  clasp  the  stem  but  grow  together  where  their  margins  come  in 
contact.  Some  leaves  are  hollow,  as  in  the  Pitcher  Plant,  and  these 
were  formerly  thought  to  be  special  organs  with  which  no  analogy 
could  be  discovered ;  they  are  now  known  to  be  leave*  which  have 
rolled  np  so  that  their  opposite  margins  come  in  contact  and  adhere. 
Other  leaves,  growing  from  opposite  sides  of  a  stem,  adhere  in  conse- 
quence of  their  bases  becoming  connate  (fig.  c),  as  in  the  honeysuckle ; 
and  finally  there  are  others,  many  of  which  grow  in  what  botanists 
call  a  whorl,  that  is  to  say,  all  round  a  stem  upon  the  same  plane,  and 
adhere  by  their  margins  into  a  sheath  (fig.  d),  as  in  Camarina. 


In  other  organs  adhesions  of  a  similar  nature  occur. 

In  the  calyx,  all  the  sepals,  or  parte,  are  often  distinct,  as  in  the 
Ranvncviui ;  but  they  also  often  adhere  by  their  edges,  into  a  sort 
of  cup,  aa  in  the  cherry.  In  the  corolla  the  petals  are  either  all 
separate,  aa  in  the  rose,  or  they  adhere  by  their  edges  into  a  cup  or 
bell,  aa  in  the  different  heaths.  Campanula,  and  the  like. 

Similar  adhesions  take  place  between  the  stamens.  In  the  rose  they 
are  all  distinct  from  each  other ;  in  the  geranium  they  slightly  adhere 
at  the  base  (fig.  t) ;  in  the  mallow  they  adhere  into  a  tube,  except 
near  the  upper  extremity,  where  they  are  not  united,  and  have  their 
ordinary  appearance  (fig.  f) ;  in  other  plants  they  grow  together  into 
a.  solid  tube  in  which  no  trace  of  separation  can  be  discovered,  as  in 
the  genus  Guarta  (fig.  g). 

finally,  in  the  pistil  there  are  certain  parts  called  carpels,  each  of 
which  is  a  hollow  body  terminated  by  a  style  and  stigma.  These 
carpels  are  hollow,  because  they  are  formed  of  a  flat  organ,  doubled 
up  so  that  its  edges  oome  in  contact  and  adhere  to  each  other. 
Sometimes  only  one  carpel  is  present  in  a  flower,  as  in  the  cherry 
(fig.lt);  sometimes  several,  aa  in  the  rose  {fig.  i).  In  the  NigtOa,  the 
styles  of  the  carpels  are  all  distinct  (fig.  k),  but  in  the  lily  and 
the  myrtle  (fig.  I)  the  styles  of  the  carpels  adhere  so  completely  that 
there  seems  to  be  but  one.  In  the  apple,  the  calyx  seems  to  grow 
from  the  top  of  the  fruit ;  this  is  caused  by  the  carpels  having  at  a 
very  early  period  adhered  to  the  inside  of  the  calyx,  which  afterwards 
grows  with  their  growth,  and,  finally,  leaves  its  extremities  in  a 
withered  state  near  the  top  of  the  carpels ;  in  the  cherry,  ""'  " 
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of  the  latter  upon  its  upper  and.  In  the  raspberry,  the  fruit  is 
enabled  to  slip  like  a  thimble  from  off  the  receptacle,  because  the 
carpels  all  adhere  by  their  aides. 

(De  Candolle,  T Marie  EUmentairt  dt  la  Botanique;  Lindley,  Intro- 
duction to  Botany  ;  Schleidon,  Prinripla  of  Scientific  Botany.) 

ADIANTUM  (iSlarrtr),  a  genus  of  Ferns,  so  called  by  the  Greeks 
because  the  leaves  are  of  such  a  nature  that  water  will  not  readily 
moisten  them.  The  plant  described  by  Hippocrates  and  his  successors 
under  this  name  appears  to  have  been  tile  A.  Capillui  Venerii,  or 
the  Maiden-Hair  Fern — a  rare  European  specdee,  occasionally  met  with 
on  moist  rocks,  and  old  damp  walls,  even  in  this  country.  From 
other  genera  of  the  same  tribe  it  is  known  by  its  size,  or  masses 
of  reproductive  particles,  being  situated  upon  the  margin  of  the 
leaves,  and  covered  over  by  a  thin  curved  scale  which  separates  from 
the  leaf  by  its  inner  edge. 

The  number  of  species  is  very  considerable,  probably  not  far  from 
80  or  90,  and,  as  is  the  case  in  all  extensive  genera  of  Ferns, 
comprehends  every  degree  of  division  of  the  leaves,  from  perfect 
simplicity  to  the  most  compound  Conditions.  All  those  in  which  tin 
leaves  are  much  divided  are  remarkable  for  the  very  delicate  elastic 
stalks  on  which  the  broad  leaflets  are  attached  ;  it  is  to  this  circum- 
stance that  the  name  of  Maiden's  Hair  has  been  given  to  the  European 
species.  The  genus  is  scattered  over  all  the  world,  from  Europe  to 
New  Zealand,  but  is  not  found  in  any  high  latitudes  in  either 
hemisphere.  By  far  the  greater  part  of  the  species  inhabit  damp 
tropical  woods. 

A.  Capiiliu  Vcnerit  is  a  dark-green  Eternises  plant,  found  in  dump, 
rough  rocky  places,  by  the  side  of  water-courses,  and  on  the  edge  of 
wells,  where  the  air  is  keen  and  dry.  Its  leaves,  which  Are  from  six 
to  fifteen  inches  high,  have  a  blackish-purple  highly-polished  stalk, 
divided  into  a  great  number  of  very  slender  ramifications,  from  the 
extremities  of  which  proceed  the  thin,  delicate,  wedge-shaped  leaflets, 
which  are  notched  irregularly  upon  their  upper  edge,  and  have  the 
most  graceful  appearance  imaginable  when  growing  a  little  above 
the  eye,  and  gently  agitated  by  the  wind.  Wonderful  mediotnal 
properties  were  once  ascribed  to  this  species,  bat  they  have  long  since 
been  discovered  to  have  no  existence  except  in  the  exaggeration  of 
fanciful  practitioners.  All  that  can  be  discovered  in  it  is  a  slight 
but  pleasant  aromatic  flavour;  the  French  occasionally  use  it  in 
alight  coughs.  Ca&ilUnre  is  prepared  by  pouring  boiling  syrup  upon 
the  leaves  of  this  species,  or  of  A .  prdatnm,  an  American  plant  o( 
larger  growth  and  far  lees  divided  leaves ;  a  little  flavour  is  afterwards 
given  with  orange-flowers. 

ADINOLE,  a  laminated  variety  of  Felspar,  sometimes  called 
Fusible  Homstone,  Leelite,  and  Potro-siloi.     [Fbispab.] 

ADIPOSE  TISSUE  is  usually  associated  with  Areolar  ftiw 
[Ariolab  Tissue],  the  two  being  generally  known  collectively  as 
CtUular  Time.  It  must  be  distinguished  from  Fat  [Fat],  adipose 
tissue  being  a  membrane  of  extreme  tenuity  in  the  form  of  closed 
cells  or  vesicles,  while  fat  is  the  material  contained  within  them.  The 
membrane  of  the  adipose  vends  does  net  exceed  the  20,000th  of  an 
inch  in  thickness,  and  is  quite  transparent ;  it  is  moistened  by  watery 
fluid,  for  which  it  has  a  greater  attraction  than  for  the  fat  it  contains. 
Each  vesicle  is  a  perfect  little  organ,  varying,  when  fully  developed, 
from  the  300th  to  the  800th  of  a  line ;  minute  capillaries  may  be 
observed  on  their  external  surface.  (Fig.  2).  When  fat-vesicles  are 
deposited  together  in  large  numbers,  ss  is  usually  the  case,  they  assume 
a  more  or  less  regular  polyhedrie  form  from  their  mutual  pressure. 


When  the  first  traces  of  fat  appear  is  not  accurately  known.  In  fi 
well-formed  five-months'  human  foetus,  Valentin  found  in  the  subcuta- 
neous cellular  tissue  of  the  sole  of  the  foot  not  merely  fat  cells,  such 
as  occur  in  adults,  varying  from  the  ordinary  size  to  the  125th  or 
1  OOth  of  a  line,  within  and  around  which  were  numerous  small  vesicles 
(fig.  1,  n),  but  other  forms  which  threw  more  light  on  their  structure 
and  development.  In  some  the  surrounding  cell-membrane  was  much 
more  distinct  than  aa  it  occurs  in  adults  (b).  In  others  there  appeared 
to  be  a  deposition  of  fat,  not  occupying  the  whole  space  of  the  cell  (c) ; 
the  remainder  of  the  cell  having  often  a  striped  or  streaky  appearance. 
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be  two  vesicles,   separated  by  a  sspttun,    against  which  they 
partially  flattened  by  pressure  (g),  or  merely  separated  by  n  constriction 
ID  the  external  walls,  as  in  f.     This  form  loads  u~  * '■■  J~  "--' 


fat-cells  increase  by  division.  The  fat-vesicle  of  the  human  subject 
contains  M argarm,  a  solid  fat,  and  Oieia,  a  fluid  fat  These  sometimes 
separate  spontaneously,  presenting  a  very  beautiful  micnxieopic 
appearance.  The  margarin  collects  in  a  spot  on  the  inner  surface 
of  the  call-membrane,  and  presents  the  appearance  of  a  small  star, 
-■--'-*  "--    'in  occupies  the  remainder  of  the  reekle,  unless  when  the 


whilst  t.l 


cell-membrane.  (Fig.  1,  ft.) 

The  chemistry  of  the  substances  Margarin  and  Olein  is  soma  what 
complicated,  but  the  function  of  the  adipose  tissue  cannot  be  explained 
without  it  These  two  ■ubatances,  with  Stem-in,  are  the  most  widely 
distributed  fats  in  the  organic  kingdom,  but  they  are  not  the  only 
ones.  Thsywaro  formerly  regarded  as  salts  formed  by  fatty  acids  with 
Gtgcerin.  Recent  investigations  have  however  shown  that  tfcil  view 
requires  a  alight  modification.  Bereelius  thinka  that  glycerin  does  not 
exist  ready  formed  in  the  neutral  fats,  but  that  it  is  a  product  of  the 
formation  of  soap ;  and  he  considers  the  baae  of  the  neutral  fate  to  be 
the  oxide  of  a  radical  (C,  II,)  which  he  terms  Lipgle.  Glycerin  is  then 
formed  from  two  equivalents  of  the  oxide  of  lipyle,  with  three  equi- 
valents of  water:  2  C,  H,  0  +  3  H  0=C,  H,  O.  If  to  thia  we  add 
one  equivalent  of  water,  we  obtain  the  usual  formula. 

According  to  thia  view,  which  is  supported  by  Redtenbacher, 
Verrentrap,  and  Mulder,  the  base  of  every  neutral  fat  yielding  glycerin 


Stearic  Acid C„  H„  0,  -t-  B  0 

Margario  Add     .        .        .        .        CH  H„  0,  +  H  0 
Oleic  Acid Cj,  Hu  0,  +  H  O 

These  are  universally  diffused  in  plants  and  a"ima1n ;  and,  combined 
with  the  oxide  of  lipyle  (C,  H,  O),  they  form  tie  neutral  fate — stearin, 
margarin,  and  nlcin ;  and  this  is  the  form  in  which  they  most  commonly 
occur  in  the  organic  kingdom.  Sometimes,  however,  a  more 


In  connection  with  thia  subject,  Mulder  observes  that  "when  salad- 
oil  is  conveyed  into  the  stomach,  it  may  pass  unchanged  into  human 
fat,  for  both  consist  of  margarin  and  olein,  although  in  different  propor- 
tions ;  and  as  margarin  and  oloia  are  found  in  many  vegetables  used 
for  food,  nothing  111  more  simple  than  to  assume  that  these  substances 
are  directly  transferred,  without  change,  into  the  fats  of  the  animal 
body. 

"  But  if  these  same  vegetables  are  eaten  by  a  sheep,  the  olein  and 
margarin  most  undergo  some  change  in  the  body  of  the  animal,  since 
mutton-fat  contains  a  large  amount  of  stearin.   In  this  case  the  change 


margario  acid  one  equivalent  of  stearic  add  is  produced,  and  one 

3uivalent  of  oxygen  is  given  off  In  all  probability  such  a  deoiidation 
the  margaric  add  in  the  food  of  the  sheep  is  really  effected ;  and 
on  the  contrary,  when  mutton-fat  is  used  for  food  by  man,  stearic  add 
in  moat  probably  converted  into  margario  add  by  the  absorption  of 
oxygen.  It  is  now  believed  by  our  first  phymologuna,  that  the  neutral 
fats  taken  as  food  do  not  directly  form  fatty  tissue,  but  that  they  enter 
the  blood  in  a  saponified  state.  In  fact  the  alkaline  character  of  the 
bile  as  it  enters  the  duodenum  renders  it  impossible  for  the  fat  to 
enter  the  blood  without  undergoing  this  change.  If  it  be  saponified, 
we  readily  understand  bow  compounds  of  fatty  adds  and  soda  should 
exist  in  the  blood  and  in  various  parte  of  the  body.  When  a  soda- 
soap  however  exists1  in  the  blood,  it  cannot  form  a  neutral  fnt,  such 
as  margarin  or  olein,  without  combining  with  glycerin.  This  leads 
to  the  inquiry,  in  tie  first  place,  whether  these  soaps  meet  with 
glycerin;  and  secondly  if  they  do,  whether  the  glycerin  would  combine 
with  the  fatty  acids  and  form  neutral  fata.  There  is  good  reason  for 
believing  that  both  these  questions  may  be  answered  in  the  negative. 
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for  the  glycerin  set  free  when  the  soda-soap  is  formed,  is  most  probably 
at  once  decomposed;  and  further,  glycerin  will  not  remove  the  soda 
from  the  fatty  add  and  form  a  neutral  fat 

It  has  been  suggested  by  Mulder,  that  although  glycerin  will  not 
enter  into  this  combination,  the  oxide  of  lipyle  in  a  nascent  state  may 
do  so,  and  that  in  this  manner  the  fatty  aoids  may  be  converted  into 
neutral  fats,  and  deposited  in  the  cellular  tissue,  and  other  parte  of  the 
body.  We  have  already  shown  that  (according  to  the  opinion  of 
Beraelius)  glycerin  is  the  oxide  of  the  radical  (C,  H,)  lipyle.  The 
second  oxide  of  this  radical  exists  in  lectio  add,  which  is  supposed  by 
the  great  majority  of  chemists  to  be  present  in  most  parts  of  the  body. 
When  lactic  add  (C,  H,  0,)  is  sublimated,  we  obtain  a  white  subli- 
mate, the  composition  of  which  is  C,  H,  0, ;  while  the  composition  of 
the  oxide  of  lipyle  is  Gs  R,  0. 

It  may  happen  that  there  are  causes  of  deoxidation  at  work  in  the 
system,  by  which  some  of  tie  substances  usually  converted  into  lactic 
add  are  made  to  produce  oxide  of  lipyle,  which  in  the  Baeeent  state 
unites  with  ths  fatty  acids,  forming  neutral  fate. 

Hence  in  all  probability  tie  neutral  fats  are  not  deposited  directly 
and  unchanged  in  the  cellular  tissue,  but  are  first  saponified,  and 
entering  the  blood  as  margarate  and  oleate  of  sods,  are  again  reduced 
to  neutral  fate  by  the  influence  of  lactic  add. 

The  next  question  for  our  consideration  is  lit  formation  of  fat — a 
subject  which  has  given  rise  to  much  angry  and  intemperate  dhacuadon 
between  the  leading  chemists  of  France  and  Germany.  Dumas,  who 
may  be  regarded  as  the  representative  of  the  French  school,  m""t,if" 
that  all  the  fat  of  '"'"f't  originates  in  and  is  obtained  from  plants ; 
while  Liebig,  on  tie  contrary,  maintains  that  a  portion  of  it  is  farmed 
by  tie  animal  itself,  from  starch,  sugar,  and  gum.  The  goose  was  the 
animal  respecting  which  the  dispute  originated.  When  fattened  with 
Indian  corn,  the  starch  must,  according  to  Liebig,  have  been  changed 
into  fat,  because  he  had  found  but  a  minute  quantity  (about  1  part 
In  1000}  of  fat  in  that  kind  of  grain.  Dumas  however  extracted  9  per 
cent  of  fat  from  Indian  com  (or  ninsty  times  as  much  as  Liebig),  and 
thus  be  found  in  the  food  which  the  goose  had  eaten  much  more  fat 
than  had  to  be  amounted  for.  The  actual  bet  is,  that  the  amount  of 
fat  in  this  grain  is  ao  variable  that  no  conclusion  can  be  drawn  from 
ths  experiment.  Liebig  quotes  many  examples  of  substances  which, 
although  they  contain  little  fat,  are  well  known  by  experience  to  be 
especially  fit  for  fattening  the  animal  body.  Bios,  peas,  beans,  and 
potatoes  are  all  known  to  possess  this  property;  yet  rice  gives  only 
0-2  to  O'S  per  cent,  of  matters  soluble  in  ether  (the  ordinary  means  of 
determining  the  amount  of  fat) ;  peas  120  to  21 ;  beans  070,  and 
dried  potatoes  086  per  cent.  Thus  any  animal  that  has  eaten  1000 
pounds  of  one  of  these  substances  may  obtain  from  them  2  to  8,  12  to 
21,  7,  or  81  pounds  of  fat  respectively.  He  make*  the  following 
calculations : — Three  pigs  to  be  fattened  in  thirteen  weeks  require 
1000  pounds  of  peas,  and  6825  pound*  of  boned  potatoes,  the  latter 
being  equal  to  1638  pounds  of  dry  potato™.  These  contain  in  all  26 
pounds  of  fat,  the  peas  yielding  31  pounds,  and  the  potatoes  5.  One 
fattened  pig  gives  on  an  average  60  to  65  pounds  of  fat,  the  three 
yielding  160  to  165  pound*.  Each  pig  before  fattening  contains  on  an 
average  18  pounds  of  fat — that  is,  54  pounds  for  the  three.  If  to  these 
64  pounds  be  added  26  pounds  contained  in  the  food,  we  got  80  pounds ; 
and  if  we  subtract  these  from  160  to  165  pounds,  there  la  a  remainder 
of  TO  to  86  pounds  of  fat  produced  from  the  starch,  Ac,  of  tie  food 
Liebig'a  opinion  is  further  strengthened  by  the  circumstance  tint  aome 
fata  are  undoubtedly  produced  in  the  body,  as,  for  instance,  the  fats 
peculiar  to  the  brain,  Ckoltittrim,  Celine,  Phooenine,  So.  To  obtain 
these  from  other  fat  requires  just  ss  much  a  new  arrangement  as  if 
they  were  produced  from  starch ;  hence,  in  a  scientific  point  of  view, 
there  is  nothing  improbable  in  the  suppodtion  that  """■»!«  are  able 
to  produce  fata. 

With  regard  to  the  formation  of  fat  in  plants,  it  is  worthy  of  obeer- 
vation  that  all  seeds  which  yield  oil  on  pressure — as  the  castor-oil  seed, 
hemp-seed,  Ac — contain  starch  in  their  early  stages,  this  starch 
disappearing  as  the  oil  increases,  and  when  the  seed  is  completely 
developed  not  a  trace  of  the  starch  remaining.  This  renders  it 
probable  that  these  fatty  matters  are  formed  from  starch.  From  their 
ultimate  composition  it  is  obvious  that  whenever  fata  are  produced 
from  any  substance  there  must  be  produced  at  tie  same  time  either 
highly  oxidised  compounds,  or  else  that  oxygen  must  be  itself  liberated. 
Liebig  observes  that  if  from  the  formula  for  starch,  Clt  H,„  0,„,  we 
take  nine  equivalents  of  oxygen,  there  will  remain  in  1 00  parts — 

C, 78-4 

H„  10-8 

0 S.8 

The  empirical  formula  for  fat  which  comes  nearest  to  this  is  C,.  Hl0 
O,  which  gives  in  100  parts— 

C„ T8-» 

Hlo li-a 

O B-6 

According  to  this  formula  an  equivalent  of  starch,  in  order  to  be 
converted  into  fat,  would  lose  one  equivalent  of  carbonic  acid  anil 
seven  of  oxygen,  or  (expressed  in  symbols)  C.,  H„  O,  :=  C  H  0 
+  CO.+  70.  "         "    " 


Starch.  Human  Fat.  (Caetrtul.) 

Carbon     .        .        ,    14-91    .    .    .    79'00 

Hydrogen     .        .  fl-11    .    .    .    11-43 

Oxygen    .        .        .    48118    .    .    .      Bo8 

As  we  bjt)  not  acquainted  with  «ny  constituent  of  plants  which  cod 

take  up  the  oxygen  thus  liberated  in  the  formation  of  fat,  we  must 

regard  this  as  one  of  the  sources  of  the  oxygen  given  off  by  plant*. 

Mulder  has  given  the  following  scheme  as  illustrative  of  the  mode  in 

which  starch  may  possibly  be  converted  into  fat  or  oil  in  the  vegetable 

kingdom; — 


And  we  have 

Which  are  equal  to 
1  equiv.  of  mergaric  acid 

1  equiv.  of  oleic  acid 

2  equiv.  of  oxide  of  lipyla 
OB  equiv.  of  oxygen 

.    84    TS    TS 

S4    34      3 

.    44    40      4 

6      4      3 
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Making  as  before  .        84    78    78 

As  to  the  mode  in  which  fat  is  deposited,  there  la  reason  to  believe 
that  it  ia  immediately  formed  out  of  the  blood,  without  an;  glandular 
apparatus  for  secreting  It,  by  the  capillary  arteries  of  the  adipose 
vesicles.  By  chemical  analysis,  the  materials  of  fat,  like  those  of  all 
the  other  secretions,  are  found  to  be  contained  la  the  blood. 

As  diffused  over  the  body,  the  adipose  membrane  consists  of  masses 
which  vary  considerably  in  their  magnitude  and  shape.  In  some 
places  they  are  rounded,  in  others  pear-shaped,  and  in  the  median  line 
of  the  abdomen,  egg-shaped.  The  distribution  of  the  membrane  is 
exceedingly  unequal.     There  is,  in  general,  a  considerable  layer  h 


L  Between  the  folds  of  the  membranes  which  form  the  omentum 
and  mesentery  there  ia  usually  a  large  quantity ;  also  around  the 
heart  and  the  kidneys ;  on  the  face,  and  especially  on  the  cheeks,  and 
in  the  orbits  of  the  eyes ;  In  the  palms  of  the  hands,  the  soles  of  the 
feet ;  the  pulp  of  the  Angers  and  toss,  the  flexures  of  the  joints,  the 
floras  of  muscles,  and  the  sheath  of  vessels.  In  most  of  these  organs 
it  never  entirely  disappears,  whatever  be  the  degree  of  leanness  to 
which  the  body  may  be  reduced  ;  while  in  the  cranium,  the  brain,  the 
eye,  the  ear,  the  nose,  and  several  other  organs,  there  is  none,  what- 
ever be  the  degree  of  corpulency. 

The  functions  of  the  adipose  tissue  are  manifold  and  apparent 

1.  It  fills  up  interstices,  and  acta  as  a  kind  of  pad  or  cushion  for  the 
protection  of  organs  which  would  be  otherwise  injured  by  the  move- 
ments of  the  body;  so  essential  does  it  appear  in  some  parte  that 
even  where  than  is  great  emaciation  it  does  not  wholly  disappear. 

2.  By  its  □on-conducting  power  it  assists  in  maintaining  the  beat  of 
the  body  when  exposed  to  external  cold.  It  ia  found  in  immense 
quantities  in  the  "uuin1«  Inhabiting  the  Arctic  Seas,  as  in  the  whale 
tribe,  and  also  in  all  animals  living  in  the  colder  parte  of  the  earth. 

3.  It  acts  as  a  storehouse  for  fuel  during  times,  of  necessity.  Some 
sadmall  are  exposed  to  a  want  of  combustible  food  in  the  winter  time, 
and  they  accordingly  become  fat  in  the  autumn,  and  are  thus  supplied 
with  material  for  maintaining  their  animal  heat  It  is  well  known 
that  fate  are  amongst  the  most  important  agents  of  food  by  which 
nnimtil  heat  is  pudtttsJaacL  Animala  that  hybernate  depend  solely  for 
their  existence  upon  the  fat  deposited  in  their  bodies,  which  is 
gradually  consumed  during  hybernation.  4.  The  presence  of  fat 
seems  to  favour  the  development  of  protein  tissues.  It  Is  always 
found  in  the  ova  of  animala  before  the  embryo  is  formed.  The 
administration  of  oils  In  certain  diseases  attended  with  emaciation,  as 
in  phthisis,  has  been  found  most  beneficial,  and  appears  to  act  favour- 
ably, by  airristing  the  development  of  protein  tissues. 

(Lehmann,  Phytiologicai  Chemittry ,  Kollikar,  Handtntk  oler  GeV&c- 
LAft;  Carpenter's  Principle  of  Phenology.) 

ADJUTANT.    [Charm.] 

ADO'NIS,  a  genua  of  plants  belonging  to  the  natural  order  Jfanwit- 
culatta,  and  containing  many  species  of  very  great  beauty.  The  name 
is  merely  poetical  Adoait  is  distinguished  from  RantirKuIui  by  the 
want  of  a  little  scale  at  the  base  of  the  petals,  and  from  other  genera 
of  the  order  by  the  numerous  hard,  dry,  sharp-pointed  grains  of  which 
its  fruit  consists. 

Botanists  divide  the  genus  into  two  sections,  the  first  of  which 
comprehends  all  the  annual  kinds,  the  second  all  the  perennials.  Ten 
species  are  spoken  of  as  belonging  to  the  first  section,  inhabiting  corn- 
fields and  similar  dry  exposed  places,  chiefly  in  the  south  of  Europe 
and  north  of  Africa.  Some  of  them  have  deep  crimson  flowers,  as 
A.  aulunMali;  the  common  Pheasant' s-Eye  of  our  gardens ;  in  others 
the  blossoms  are  yellow  :  it  is  not  improbable  that  they  are  all ' 
of  tl 
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of  middle  Europe.  Its  flowers  have  from  ten  to  twelve  petals  of  a 
yellow  colour,  and  of  a  brilliancy  which  is  rendered  the  more  dazzling 
by  the  deep  green  tuft  of  finely-divided  leaves  among  which  they 
expand.  It  is  only  a  few  inches  high,  and  is  one  of  the  early  har- 
bingers of  spring.  Three  others  are  described,  all  mountain  plant*, 
resembling  A.  vernaUt  in  general  appearance,  but  perhaps  still  more 
beautiful.  They  ssem  to  have  been  occasionally  brought  to  this 
country,  but  to  have  been  soon  lost  again. 

Nothing  haa  been  remarked  as  to  the  sensible  properties  of  these 
plants ;  they  doubtless  partake  of  the  acridity  so  prevalent  in  their 
tribe. 

ADOTCA,  a  genns  of  plante belonging  to  the  natural  order  Araliaeta. 
The  only  species  of  this  genns  is  the  A.  MoKkatraina,  which  is  a  little 
inconspicuous  plant  found  in  woods  and  groves  In  all  parte  of  Europe. 
It  is  common  at  Charlton  and  Hempstead,  near  London,  and  in  many 
other  spots  in  England. 

From  a  granular  root,  which  when  dry  is  white  as  snow,  arise,  early 
every  spring,  a  few  leaves  about  four  or  five  inches  high,  divided  into 
three  principal  divisions,  each  of  which  ia  also  three-leaved,  with  every 
lobe  deeply  out  into  roundish  segments.  The  stem  that  supports  the 
flowers  has  two  opposite  leaves,  like  those  of  the  root,  only  they  have 
a  short  stalk,  and  consist  of  but  three  leaflets.  The  flowers  We  a 
musky  smell,  are  pale  green,  and  are  collected  in  little  round  heads. 
Each  one  consists  of  a  superior  oalyx  of  five  lobes;  there  are  no  petals; 
the  stamens  are  ten ;  the  styles  five ;  and  the  ovarium  contains  five 
cells.    This  last  changes  to  a  succulent  berry,  having  five  compressed 

In  Knglian  this  is  called  Moschatel ;  it  is  a  pretty,  interesting  plant, 
much  sought  after  by  the  curious  for  the  sake  of  its  delicate,  modest 
appearance.     No  known  medicinal  properties  belong  to  it, 

ADTJLAHIA,  a  synonym  of  Felspar.    [Fxlsfab.] 

jECI'DIUM,  a  genus  of  minute  parasitic  plante  belonging  to  the 
natural  order  Fitnyi,  found  in  great  abundance  in  this  and  other 
northern  countries.  By  some  modern  writers  it  has  been  combined 
with  Credo  and  others ;  but  it  appears  distinctly  characterised  by  its 
peridium,  or  enveloping  membrane,  having  a  tabular  form,  and  being 
altogether  distinct  from  the  cuticle  of  the  plant  on  which  it  grows. 

The  species  are  universally  parasitic  upon  the  leaves  or  flowers  or 
they  are  generated  beneath  the  cuticle 
simple  kind;  consisting  of  nothing  more 
of  excessively  minute  (morulas,  or  reproductive 
particles,  much  smaller  than  the  finest  sand,  inclosed  in  a  thin  bag,  of 


1.  l'erldls,  magnified. 


I.  jRcUi**  BaitrUii,  nararaMst.     4.  Perldia, 

either  a  fibrous  or  reticulated  structure,  which  in  time  pierces  the 
cuticle  under  which  it  lies,  gradually  assumes  a  tubular  appearance, 
and  finally  bursts  at  the  apex  for  the  purpose  of  enabling  the  spomlss 
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A  great  many  species  are  found  upon  the  weeds  and  trees  of  Europe, 
varying  in  colour,  size,  and  form.  Of  these  the  two  following  are 
among  the  moat  common : — 

JBcidium  caneeUatum,  the  Pear  JScidium.  Thifl  plant  is  often  very 
common  in  the  latter  months  of  autumn  on  the  back  of  the  leaves 
of  the  cultivated  pear-tree,  to  which  it  gives  a  singularly  waited  aspect 
It  makes  its  appearance,  crowded  in  little  patches  of  a  pale  brown 
colour,  which,  when  examined  with  a  microscope,  are  seen  to  consist 
of  numerous  oval  bodies,  about  a  line  long,  rather  the  broadest  towards 
the  upper  end.  These  bodies  are,  when  young,  slightly  furrowed,  but 
at  a  more  advanced  period  they  divide  into  tough  parallel  fibres,  which 
open  at  the  sides,  but  do  not  separate  at  the  apex.  Through  the 
passages  thus  formed  between  the  fibres  fall  the  spondee,  or  seed-like 
particles. 

To  inaccurate  observers  this  species  would  appear  an  aggregation  of 
the  nests  of  some  minute  insect,  for  which  we  know  it  to  be  often 
mistaken.  It  probably  does  not  produce  any  injurious  effect  upon  the 
plants  it  attacks,  for  it  generally  makes  its  appearance  late  in  the 
season,  when  the  leaves  have  nearly  completed  their  office  for  the  year. 

JScidium  Jkrberidis,  the  Barberry  Blight  The  bright  orange  powder 
that  collects  upon  the  leaves  and  flowers  of  the  common  Barberry  con- 
sists of  the  Bporules  of  this  species,  which  are  discharged  from  thou- 
sands of  little  tubular  apertures,  that  spread  in  patches  over  all  the 
tender  parts.  These  apertures  are  the  open  ends  of  the  peridia  in  a 
state  of  maturity,  and  are  bordered  at  first  by  a  ragged  toothed  mem- 
brane, which  finally  falls  away.  There  is  a  popular  notion  that  Barberry 
bushes  blight  corn.  The  rust  of  corn  is  a  species  of  Pueeinia  [PuccnriAj, 
and  it  is  not  improbable  that  the  spores  of  JScidium  from  the  Barberry 
may  produce  Pueeinia  on  the  corn.  • 

(Henslow's  Journal  of  the  Royal  Agricultural  Society,  1841.) 

iEGA'GRUS,  a  wild  species  of  Ibex,  called  Faseng  by  the  Persians. 
[Goat.] 

<£GOPODIUM  (from  &£,  a  goat,  and  *e*&y,  a  little  foot),  a  genus 
of  plants  belonging  to  the  order  Umbellifera.  One  species,  JB.  poda- 
graria,  is  common  throughout  the  whole  of  Europe,  and  grows 
abundantly  in  Great  Britain.  It  has  a  stem  one  or  two  feet  high,  with 
furrows.  The  leaves  are  two  or  three  times  ternate ;  the  leaflets  unequal 
at  the  base  and  acutely  serrate.  It  has  a  creeping  root,  and  growB  in 
damp  places.  Although  well  known,  and  having  the  names  of  Goat- 
Weed,  Ash-Wsed,  Herb  Gerard,  and  Wild  Masterwort,  it  seems  to  possess 
no  medicinal  properties.  Linnaeus  says  that  it  is  boiled  when  young, 
and  eaten  as  greens  in  Sweden. 

'  AE'LODON,  the  generic  title  applied  by  H.  von  Meyer  to  the  fossil 
crocodile  or  gavial  of  Monheim. 

AEROLITES,  called  also  Meteoric  Stones,  are  bodies  which  have 
fallen  on  the  earth  from  the  atmosphere,  and  are  named  from  top, 
atmosphere,  and  XiBos,  a  stone.  We  possess  historical  records 
from  very  remote  antiquity,  and  numerous  writers  in  all  ages  have 
mentioned  instances  of  the  remarkable  phenomenon  of  stony  bodies 
having  been  seen  to  fall  from  the  sky ;  yet,  till  within  the  last  fifty 
years,  all  such  accounts  were  treated  as  tales  of  the  ignorant  and  super- 
stitious. The  first  man  of  science  who  directed  attention  to  the  sublect 
of  aerolites  was  Chladni,  a  German  philosopher,  who,  in  a  tract  published 
at  Riga  and  Leipzig,  in  1794,  upon  the  mass  of  native  iron  found  by 
Pallas  in  Siberia,  maintained  the  credibility  of  the  traditions  of  that 
and  other  stony  bodies  having  fallen  from  the  air.  His  sagacious 
inductions,  although  they  failed  at  the  time  to  make  any  great  impres- 
sion, prepared  philosophers  for  a  more  willing  reception  of  the  evidence 
as  to  two  instances  of  the  same  extraordinary  event,  which  were  shortly 
afterwards  brought  under  their  notice.  In  1796  a  stone  was  exhibited 
in  London,  weighing  56  pounds,  which  fell  at  Wold  Cottage,  in  York- 
shire, in  December  of  the  preceding  year ;  but,  although  the  fact  was 
attested  by  several  credible  witnesses,  the  possibility  of  such  an  occur- 
rence was  still  doubted.  It  was  remarked,  however,  by  Sir  Joseph 
Banks,  that  there  was  a  great  resemblance  between  the  Yorkshire  stone 
and  one  in  his  possession,  sent  to  him  from  Italy,  with  an  account  of 
its  having  fallen  from  the  clouds,  along  with  many  others  of  a  similar 
nature,  near  Sienna,  in  July,  1794.  In  the  year  1799  Sir  Joseph  Banks 
received  a  circumstantial  account,  accompanied  by  specimens,  of  a  fall 
of  stones  from  the  atmosphere,  which  was  said  to  nave  taken  place 
near  Benares,  in  Hindustan,  in  the  preceding  December;  and  as 
these  specimens  were  also  nearly  identical  with  the  Yorkshire  stone, 
incredulity  began  to  give  way.  It  was  not,  however,  till  the  appear- 
ance of  the  celebrated  paper  of  Howard,  in  the  *  Philosophical  Trans- 
actions' for  1802,  giving  an  account  of  his  analysis  of  the  Benares 
stone,  that  men  of  science  declared  their  belief  in  the  phenomenon, 
supported,  as  the  evidence  then  was,  by  the  researches  and  opinion  of 
so  cautious  and  accurate  an  inquirer ;  and  a  fall  of  stones  at  L' Aigle, 
in  Normandy,  which  took  place  in  the  following  year,  at  the  time  the 
memoir  of  Howard  was  in  the  hands  of  the  public,  removed  all  doubt 
The  Institute  of  France  deputed  the  celebrated  Biot  to  examine,  on 
the  spot,  the  whole  circumstances  attending  this  remarkable  event; 
and  the  result  of  his  labours  will  be  found  in  his  report,  in  the  seventh 
volume  of  the  '  Memoires  de  l'lnstitut'  He  satisfied  himself  of  the 
authenticity  of  the  facta  which  had  been  narrated ;  and  the  specimens 
he  collected  on  the  ground,  being  analysed  by  Vauquelin  and  Thenard, 
yielded  the  same  result  as  the  analysis  of  the  Benares  stone  by  Howard. 

An  account  of  the  circumstances  that  attended  the  fall  of  stones  at 


Benares  and  at  L' Aigle  will  convey  the  best  idea  of  the  phenomenon, 
not  only  as  it  occurred  in  these  two  cases,  but  in  most  other  instances 
of  which  a  circumstantial  description  has  been  preserved.  They  are 
always  accompanied  by  a  meteor,  which  at  night  appears  like  a  burning 
fiery  ball,  surrounded  by  a  brilliant  vapour,  and  with  a  tail  like  a  comet; 
in  the  day,  on  account  of  the  strong  light  of  the  sun,  and  the  smoke 
and  vapour  evolved,  the  meteor  looks  more  like  a  small  cloud  of  diffe- 
rent colours,  and  of  a  singular  form,  which,  after  a  powerful  explosion, 
seems  to  burst  and  scatter  its  contents. 

At  a  short  distance  from  Benares,  on  the  19th  of  December,  1798,  a 
very  luminous  meteor  was  observed  in  the  heavens,  about  eight  o'clock 
in  the  evening;  in  the  form  of  a  large  ball  of  fire ;  it  was  accompanied 
by  a  loud  noise,  resembling  that  of  thunder,  which  was  immediately 
followed  by  the  sound  of  the  fall  of  heavy  bodies.  On  mmfafag  the 
ground,  it  was  observed  to  have  been  newly  torn  up  in  many  places, 
and  in  these  stones  were  found  of  a  peculiar  appearance,  most  of  which 
had  buried  themselves  to  the  depth  of  six  inches.  At  the  time  the 
meteor  appeared  the  sky  was  perfectly  serene ;  not  the  smallest  vestige 
of  a  cloud  had  been  seen  since  the  11th  of  the  month,  nor  were  any 
observed  for  many  days  after.  It  was  seen  in  the  western  part  of  the 
hemisphere,  and  was  only  a  short  time  visible.  The  light  from  it  was 
so  great  as  to  oast  strong  shadows  from  the  bars  of  a  window  upon  a 
dark  carpet,  and  it  appeared  as  luminous  as  the  brightest  moonlight 
Many  of  the  stones  were  collected,  and  some  of  them  weighed  two 
pounds  each. 

On  the  26th  of  April,  1803,  at  one  o'clock  in  the  afternoon,  the  sky 
being  clear,  with  the  exception  of  a  few  light  clouds,  a  ball  of  fire  was 
observed  in  Normandy,  in  many  places  far  distant  from  each  other* — 
namely,  Caen,  Falaise,  Alencon,  Yerneuil,  and  Pont  Audemer — which 
moved  rapidly  from  south-east  to  north-west;  and  about  the  same 
time,  in  the  district  of  L' Aigle,  loud  explosions  were  heard,  which  lasted 
from  five  to  six  minutes,  resembling  the  sound  of  cannon  and  musketry, 
and  were  followed  by  a  long-continued  noise,  like  that  of  many  drums. 
Tip  meteor  from  which  the  noise  proceeded  appeared  not  so  much  like 
a  ball  of  fire,  but  rather  like  a  small  rectangular  cloud,  which,  during 
the  phenomenon,  seemed  not  to  move ;  but  the  vapour  of  which  it 
consisted  was  sent  out,  after  each  explosion,  in  all  directions.  It  seemed 
to  be  about  half  a  league  north-west  from  V  Aigle,  and  must  have  been 
at  a  very  considerable  elevation,  as  it  appeared  to  the  inhabitants  of 
two  villages,  more  than  a  league  distant  from  each  other,  to  be  imme- 
diately over  their  heads  aj  the  same  instant  Throughout  the  whole 
district  over  which  the  cloud  hung  there  was  heard  a  hissing  noise, 
like  that  of  a  stone  from  a  sling,  and  a  vast  number  of  stones  fell  to 
the  ground.  The  space  on  which  they  fell  formed  an  ellipse  of  two 
leagues  and  a  half  long  by  one  broad,  the  larger  diameter  being  from 
south-east  to  north-west,  the  direction  in  which  the  meteor  moved : 
the  largest  stones  were  found  at  the  south-east  end  of  the  ellipse,  and 
the  smallest  at  the  opposite  extremity.  Above  2000  were  collected, 
and  they  varied  in  weight  from  2  drachms  to  17  pounds  and  a  half, 

Aerolites,  when  taken  up  soon  after  their  fall,  are  extremely  not 
They  are  generally  angular,  of  prismatic  and  pyramidal  forms,  the 
angles  being  rounded ;  t^eir  broken  irregular  surface  is  coated  with  a 
fused  black  crust,  like  varnish,  seldom  exceeding  a  quarter  of  a  line  in 
thickness.  When  broken,  they  differ  a  little  in  appearance ;  but  they 
are,  for  the  most  part,  composed  of  a  collection  of  small  spherical 
bodies,  of  a  grev  colour,  imbedded  in  a  gritty  substance,  and  often 
interspersed  with  yellow  spots.  One  of  the  most  remarkable  circum- 
stances is  the  great  similarity  of  composition  of  all  the  meteoric  stones, 
on  whatever  part  of  the  earth  they  have  fallen.  Iron  is  found  in  all, 
and  in  a  considerable  proportion,  partly  in  a  malleable  state,  partly  in 
,  that  of  an  oxide,  and  always  in  combination  with  a  greater  or  leas 
proportion  of  the  rare  metal  called  nickel.  The  earths  silica  and 
magnesia  and  sulphur  constitute  the  other  chief  ingredieflts;  but 
the  earths  alumina  and  lime,  the  metals  manganese,  chrome,  and 
cobalt,  together  with  carbon,  soda,  and  water,  have  also  been  found 
in  minute  and  variable  quantities,  but  not  in  the  same  specimens. 
The  variations  discovered  by  analysis  are  never,  however,  sufficient  to 
destroy  that  affinity  of  external  character  by  which  they  are  instantly 
recognised.  No  new  substance,  nothing  with  which  we  are  not  already 
acquainted,  has  ever  been  discovered  in  their  composition.  But, 
although  all  the  constituent  elements  are  found  in  different  mineral 
substances,  no  combination  of  them,  similar  to  that  in  meteoric  stones, 
has  ever  been  met  with,  either  among  the  stratified  rocks  of  any  period 
of  formation,  or  among  the  unstratmed  rooks,  or  among  the  products 
of  any  volcano,  extinct  or  in  activity.  Their  specific  gravity  is  about 
3*50,  but  varies  according  to  the  proportion  of  iron  which  they  contain. 
They  are  sometimes  very  friable,  sometimes  very  hard ;  and  some  that 
are  friable  when  they  first  fall,  become  hard  afterwards.  In  size  they 
vary  from  2  drachms  weight  to  800  pounds.  One  of  the  stones  which 
fell  at  L' Aigle  yielded  by  the  analysis  of  Thenard, — 

Silica    ......  46  percent 

Magnesia 10    „ 

Iron 45    ,, 

Nickel 2    „ 

Sulphur    •    •    •    •    •  5 
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and  Laugier  afterwards  discovered  the  presencey>f  chrome  in  it 
Frequently  small  detached  portions  of  malleable  iron  are  disseminated 
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through  the  man,  and  the  black  crust  acts  powerfully  on  the 
magnet 

The  appearance  of  these  bodies  is  not  periodical,  nor  connected 
with  any  particular  state  of  the  atmosphere,  nor  of  the  weather;  and 
they  have  fallen  in  all  climates,  on  every  part  of  the  earth,  at  all 
seasons,  in  the  night  and  in  the  day. 

Chladni  has  compiled  a  very  copious  catalogue  of  all  recorded 
instances,  from  the  earliest  times :  of  which  twenty-seven  are  previous 
to  the  Christian  era ;  thirty-five  from  the  beginning  of  the  first  to  the 
end  of  the  14th  century;  eighty-nine  from  the  beginning  of  the 
15  th  to  the  date  of  the  fall  at  L'Aigle  at  the  beginning  of  the 
present  century.  Ih  1837  M.  Quetelet,  of  Brussels,  published  a 
catalogue  of  remarkable  meteors,  and  again  in  1841.  Mr.  Herriok,  in 
America,  and  M.  Chaales,  in  France,  also  published  lists  in  1841. 
The  latest  accounts  have  been  published  by  Professor  Baden  Powell, 
in  the  '  Transactions  of  the  British  Association,'  since  the  year  1847. 
Numerous  as  the  instances  are  in  which  these  phenomena  have 
been  witnessed  they  can  form  but  a  small  proportion  of  the  whole 
amount,  when  we  compare  the  small  extent  of  Burf ace  occupied  by 
those  capable  of  keeping  a  record  of  such  events,  with  the  wide 
expanse  of  the  ocean,  the  vast  uninhabited  deserts,  mountains,  and 
forests,  and  the  countries  possessed  by  savage  nations.  Many  of 
those  which  occur  in  the  night  must  also  escape  observation  even 
in  civilised  countries. 

Among  the  more  remarkable  instances  to  be  met  with  in  ancient 
authors,  the  following  may  be  mentioned.  Livy  states  that,  in  the 
reign  of  Tullus  Hostilius  (about  054  B.G.),  a  shower  of  stones  fell 
on  the  Alban  Mount,  not  far  distant  from  Rome.  Plutarch,  in 
the  'Life  of  Lysander,'  describes  a  stone  that  fell  at  iEgos  Potami, 
in  the  Hellespont,  near  the  modern  Gallipoli,  about  405  B.O.,  which  is 
also  mentioned  by  the  elder  Pliny  (ii),  who  sayB  that  it  was  to  be 
seen  in  his  time,  that  is,  five  hundred  yean  afterwards,  and  that  it 
was  as  large  as  a  waggon,  of  a  burnt  colour,  and  its  fall  was  accom- 
panied by  a  meteor.  It  is  also  recorded  in  the  '  Parian  Chronicle.' 
The  mother  of  the  gods  was  worshipped  at  Pessinus,  in  Galatia,  under 
the  form  of  a  stone,  which  was  said  to  have  fallen  from  heaven ;  and 
that  stone,  in  consequence  of  a  treaty  with  Attains,  king  of  Pergamus, 
was  solemnly  brought  to  Rome  by  Publius  Scipio  Nasica,  about  204 
years  B.O.,  and  placed  in  the  temple  of  Cybele.  The  sun  was 
worshipped  at  Emesa,  in  Syria,  under  the  form  of  a  large,  conical, 
black  stone,  which,  as  the  people  about  the  temple  reported,  fell  upon 
the  earth.  It  was  afterwards  brought  with  great  pomp  to  Rome  by 
Elagabalua,  who  had  been  high-priest  of  the  temple ;  and  the  descrip- 
tion of  it,  given  by  Herodian  (v.),  accords  with  the  appearance  of 
a  meteoric  stone.  In  China  records  exist  of  occurrences  of  this 
kind  during  a  period  of  2400  years.  These  were  translated  by  M. 
Biot ;  and  to  give  an  instance  of  the  nature  of  these  records  we  may 
state  that  between  the  years  A.D.  960  to  1270  no  less  than  1479 
meteors  are  registered.  Of  course  these  were  not  all  aerolites.  The 
great  stone  at  Cholula  in  America  was  asserted  by  the  Mexicans  to 
have  fallen  from  heaven. 

One  of  the  cases  of  more  modern  date,  most  circumstantially 
described,  is  that  of  the  stone  which  fell  at  Ensisheim,  in  Alsace, 
in  1492.  The  emperor  Maximilian  being  there  at  the  time,  ordered 
an  account  of  the  event  to  be  drawn  up.  It  weighed  270  pounds; 
and  was  afterwards  suspended  by  a  chain  in  the  church  at  Ensisheim 
for  three  centuries.  During  the  French  Revolution,  it  was  carried  off 
to  Colznar,  and  many  pieces  were  broken  from  it  One  of  these  is  in 
the  museum  at  the  J  ardin  des  Plantes,  in  Paris ;  it  is  identical  in 
composition  with  other  meteoric  stones,  and  contains  native  or 
malleable  iron.  What  remained  of  the  precious  relic  has  since 
been  restored  to  the  good  people  of  Tfr^tiftim,  and  it  now  stands 
near  the  great  altar  in  their  church. 

Besides  aerolites  properly  so  called,  masses  of  malleable  iron,  often 
of  vast  size,  have  been  found  in  situations,  which,  together  with  their 
composition,  leave  no  doubt  as  to  their  being  of  meteoric  origin.  An 
immense  mass,  seen  by  Pallas  in  Siberia,  which  forms  the  subject  of 
Chladni' 8  tract  in  1794  above  alluded  to,  was  found  quite  insulated, 
at  a  great  elevation  on  a  mountain  of  slate  near  the  river  Yeneeei, 
removed  from  everything  that  could  excite  suspicion  of  its  being  a 
production  of  art,  and  totally  different  from  any  ore  of  iron  seen  either 
before  or  since  that  time.  The  tradition  was,  that  it  had  fallen  from 
heaven,  and,  as  such,  was  held  in  veneration  by  the  Tartars ;  but  it 
was  removed  in  1749  to  the  neighbouring  town  of  Krasnojarsk  by 
the  inspector  of  the  iron  mines  there.  The  mass,  which  weighed 
about  1400  lbs.,  was  of  an  irregular  form,  not  solid,  but  cellular  like  a 
sponge,  the  cells  containing  small  granular  bodies  of  a  glassy  nature, 
afterwards  found  to  be  the  simple  mineral  olivine,  so  common  in 
basalt  The  iron  was  tough  and  malleable,  and,  according  to  the 
analysis  of  Howard,  yielded  17  per  cent  of  nickel;  but  Klaproth  and 
John  found  a  much  smaller  proportion  of  nickel,  and  Laugier  found, 
by  another  analysis,  silica,  magnesia,  sulphur,  and  chrome.  The 
disagreement  of  such  skilful  operators  shows  that  the  mass  was  not 
uniform  in  its  composition.  Another  vast  mass  of  meteorio  iron  was 
found  in  South  America,  in  the  jurisdiction  of.  Santiago  del  Estero, 
about  500  miles  north-west  from  Buenos  Ayres,  and  is  described  in 
a  memoir  in  the  Spanish  language,  printed  in  the  'Philosophical 
Transactions'  for  1788,  by  Don  Rubin  de  Cells,  who  was  sent  by  the 
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governor  of  the  province  to  examine  it  It  lay  in  a  vast  plain  of 
above  100  leagues  in  extent,  half  sunk  in  the  ground,  and  the  size  was 
such  as,  estimating  it  by  the  specific  gravity  of  iron,  would  give  a 
weight  of  more  than  18  tons.  According  to  the  analysis  of  Proust 
and  of  Howard,  it  contains  90  per  cent  of  iron,  and  10  of  nickeL 
Specimens  of  this  mass,  which  were  sent  to  the  Royal  Society  by  Don 
Rubin  de  Celis,  are  in  the  collection  of  the  British  Museum.  A  mass 
of  meteorio  iron  at  the  Cape  of  Good  Hope,  mentioned  by  Barrow  in 
his  'Travels  in  Africa,'  as  an  artificial  production,  is  described  by 
Van  Marum  in  the  'Haarlem  Transactions,'  a  large  portion  of  it  having 
been  sent  to  the  public  museum  there  by  the  governor  of  the  colony. 
The  mass,  when  found,  was  equal  to  about  177  lbs.,  but  much  had 
been  carried  away.  The  specific  gravity  is  7*604.  Tennant  found  it  to 
contain  1*10  per  cent  of  nickel,  and  a  trace  of  carbon,  and  Stromeyer 
detected  cobalt  in  it,  which  last  metal  has  also  been  found  by  Dr. 
Turner  in  some  meteoric  iron  from  Buenos  Ayres.  Another  mass 
was  found  in  Brazil,  about  50  leagues  from  Bahia,  the  weight  of 
which  was  estimated  at  14,000  lbs. ;  a  fragment  of  this,  analysed  by 
Dr.  Wollaston,  yielded  4  per  cent  of  nickeL  Many  other  instances  of 
similar  masses  of  iron  might  be  mentioned,  which  are  evidently  of 
meteorio  origin ;  but  the  only  instance  on  record  of  iron  having  been 
actually  seen  to  fall  from  the  atmosphere,  is  that  which  took  place  at 
Agram,  in  Croatia,  in  1751.  On  the  26th  of  May,  about  six  o'clock  in 
the  evening,  the  sky  being  quite  clear,  there  was  seen  a  ball  of  fire, 
which  shot  along  with  a  hollow  noise  from  west  to  east,  and  after  a 
loud  explosion,  accompanied  by  a  great  smoke,  two  mnmon  of  iron  fell 
from  it,  in  the  form  of  chains  welded  together. 

Aerolites  and  meteoric  iron  are  not  the  only  products  of  meteors 
which  have  fallen  upon  the  earth  after  explosion.  A  umerous  instances 
are  mentioned  of  black  and  red  dust,  which  has  covered  great  tracts 
of  land ;  and  it  is  remarkable  that  such  dust  has  generally  been  found 
to  contain  small  angular  grains  resembling  augite.  There  have  also 
been  cases  of  the  fall  of  a  soft  gelatinous  matter  of  a  red  colour  like 
coagulated  blood,  which  have  given  rise  to  the  stories  of  the  sky 
having  rained  blood.  Such  appearances  have  not  unfrequently 
accompanied  the  fall  of  stones.  On  the  15th  November,  1775,  rain  of 
a  red  colour  fell  around  Ulm  and  the  Lake  of  Constance,  and  on  ttye 
same  day  in  Russia  add  Sweden.  The  red  water  was  of  an  add  taste, 
probably  from  the  presence  of  sulphuric  acid;  and  the  precipitate, 
which  was  flaky  like  snow,  when  dried,  was  attracted  by  the  magnet 
In  the  night  of  the  5th  March,  1808,  a  red  dust,  in  some  places 
accompanied  by  rain,  fell  in  different  parts  of  Italy.  In  Apulia,  there 
was  first  a  very  high  wind  with  much  noise,  and  then  a  reddish-black 
cloud  appeared  coming  from  the  south-east,  from  which  there  fell  a 
yellowish-red  rain,  and  afterwards  a  quantity  of  red  dust  It 
continued  the  whole  of  the  following  day  and  part  of  the  succeeding ; 
the  dust  was  examined,  and  was  not  found  to  be  volcanic.  Fabroni,  in 
the  'Annales  de  Chimie,'  torn.  Ixxxiii,  says,  that  near  Arezzo,  in 
March,  1818,  the  ground  being  then  covered  with  snow,  there  was  a 
shower  of  fresh  snow  of  a  red  colour,  which  continued  for  many 
hours,  accompanied  the  whole  time  with  a  sound  like  that  of  the 
violent  dashing  of  waves  at  a  distance ;  the  greatest  fall  was  accom- 
panied with  two  or  three  explosions  like  thunder.  The  red  snow 
being  melted,  a  precipitate  was  obtained  of  a  nankeen  colour,  which 
yielded  silica,  lime,  alumina,  iron,  and  manganese. 

The  origin  of  this  remarkable  class  of  natural  phenomena  is 
involved  in  great  obscurity,  and  many  different  theories  have  been 
proposed  to  account  for  them.  By  some  they  have  been  supposed  to 
be  bodies  ejected  from  distant  volcanoes  belonging  to  our  earth, — a 
conjecture  which  is  refuted  by  every  circumstance  connected  with 
them.  No  substance  in  the  least  resembling  aerolites  has  ever  been 
found  in  or  near  any  volcano ;  they  fall  from  a  height  to  which  no 
volcano  can  be  supposed  to  have  projected  them,  far  less  to  have  given 
them  the  horizontal  direction  in  which  meteors  invariably  move  for  a 
considerable  part  of  their  course.  Another  hypothesis  is,  that 
meteorio  bodies  are  formed  in  the  atmosphere,  which  is  equally 
untenable;  for,  in  the  first  place,  there  is  no  ground  for  supposing, 
from  any  discoveries  yet  made  in  chemistry,  that  the  elements  of 
which  they  are  composed  exist  in  the  atmosphere ;  and  even  if  they 
did,  the  enormity  of  the  volume  of  the  atmosphere,  attenuated  as  it 
is  at  the  great  height  from  which  the  meteors  fall,  which  would  be 
required  to  produce  a  solid  mass  of  iron  of  thirteen  tons  weight, 
places  the  conjecture  beyond  all  credibility.  A  third  hypothesis  is, 
that  they  are  bodies  thrown  out  by  the  volcanoes  which  are  known  to 
exist  in  the  moon,  with  such  force  as  to  bring  them  within  the  sphere 
of  the  earth's  attraction.  This  hypothesis  was  so  far  entertained  by 
Laplace,  that  he  calculated  the  degree  of  lunar  volcanic  force  that 
would  be  necessary  for  this  purpose.  He  calculated  that  a  body 
projected  from  the  moon*  with  a  velocity  of  7771  feet  in  the  first 
second  would  reach  our  earth  in  about  two  dayB  and  a  half;  but 
Olbers  and  other  astronomers  are  of  opinion  that  the  velocity  of  the 
meteors,  which  has  been  estimated  in  some  oases  to  be  at  first  equal 
to  some  miles  in  a  second,  is  too  great  to  admit  of  the  possibility  of 
their  having  oome  from  the  moon.  The  theory  which  is  most 
consistent  with  all  known  facts  and  laws  of  nature  is  that  proposed  by 
Chladni,  namely,  that  the  meteors  are  bodies  moving  in  space,  either 
accumulations  of  matter  as  originally  created,  or  fragments  separated 
from  a  larger  mass  of  a  similar  nature.    This  opinion  has  also  been 
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advanced  by  Sir  Humphrey  Davy,  at  the  conclusion  of  one  of  his 
papers  in  the  '  Philosophical  Transactions'  for  1817,  giving  an  account 
of  his  researches  on  flame.  It  ia  also  the  opinion  of  Sir  John 
Hanchel  and  Alexander  von  Humboldt;  the  latter  of  whom,  in  hia 
'Cosmos,'  devotee  a  large  apace  to  the  consideration  of  thia  highly 
interesting  subject 

Those  who  wish  to  investigate  thia  curious  subject  will  find  it  most 
ably  and  copiously  treated  in  Chladni's  work,  Pefter  Feuer-Meteon, 
and  after  die  mil  daudbeu  herdbgefaUenen  Maatn,  Vienna,  1819, 
which  is  a  second  edition  of  hia  first  treatise.  The  LitSolegie  A  fsio«- 
pAenow  of  Isam  may  also  be  consulted ;  also  a  good  compilation  by 
Bigot  de  Morogues,  entitled  Mimtnre  Hittorufue  el  Physique  rar  la 
Chita  da  Pierra,  Orleans,  1812;  Humboldt's  Cotmoi;  and  the 
QuarterlyRtpiew  for  December,  1852.    [See  SuFFUKMn'.j 

AESCHINITE,  a  mineral  of  which  the  principal  salt  ia  a  titanate 
ofairoonia.    [TriAnun.] 

jE'SCULUB,  a  genus  of  plants  belonging;  to  the  natural  order 
Eippoautanai.  It  consists  of  trees  found  in  the  temperate  parte 
of  America  end  Asia,  remarkable  for  the  beauty  of  their  Sowers  and 
leaves,  and  for  their  forming  in  some  sort  a  type  of  tropical  vegetation 
in  northern  latitudes.  It  must  not  be  confounded  with  the  jKoculua 
of  the  Roman!,  which  was  a  kind  of  oak.  [Qcznerja.]  The  best 
known  species  is  the  Common  Horse-Chestnut  (jEseulus  Bippooat- 
tanani),  a  very  handsome  timber-tree,  formerly  much  used  for 
avenues,  and  still  extensively  planted  wherever  round  mnmrn  of  wood, 
or  gay  flowering  trees,  are  required.  Its  bark  and  its  nuts  are  alao 
among  the  more  useful  products  that  the  hardy  trees  of  thia  climate 
afford.  It  is  very  singular  that  the  native  country  of  this  aperies 
should  be  unknown.  One  writer  Bays  it  inhabits  the  northern  parts 
of  Asia  ;  another,  that  it  is  found  in  the  cold  provinces  of  India ;  and 
a  third  assigns  it  to  the  mountain-chains  of  Asia  Minor ;  while  all  the 
positive  information  that  books  really  afford  is,  that  it  was  brought  to 
Vienna  from  Constantinople  in  the  beginning  of  the  lath  century, 
and  was  thence  dispersed  through  all  Europe.  The  popular  name 
of  Horse-Chestnut  has  arisen  from  the  custom  among  the  Turks 
of  grinding  the  nuts  and  mjjtjjag  them  with  the  provender  given 
to>  horses  that  are  broken-winded.  Starch  ia  alao  yielded  in  very 
conaiderable  quantity  by  the  nuta ;  and,  deprived  of  its  bitterness  by 
maceration  in  weak  ley,  has  been  recommended  as  excellent  nutritious 
food  for  hones,  goats,  oxen,  and  sheep.  The  general  characters  of 
the  Horse-Chestnut  are  too  well  known  to  require  description.  As  a 
foreet-tree,  it  ia  well  adapted  to  light  lands,  upon  which  it  will  thrive, 
although  they  may  be  very  sterile  ;  in  tenacious  clay,  it  ia  always 
stunted  and  unhealthy,  as  in  the  Regent's  Park ;  m  rich  alluvial  soil, 
it  acquires  its  greatest  beauty.    The  timber  ia  soft  and  spongy,  and 


.STBUSA.  .  M 

common  kind  in  having  larger  and  much  more  undulated  leaves.    It 
has  been  cultivated  for  some  yean  in  this  country,  hut  baa  never 

Besides  these,  a  third  species,  jfiwtdu*  cornea — or,  as  it  is  sometimes 
called,  jEteulvi  rubkunda,  or  roiea — ia  occasionally  met  with  in 
gardens.  Ita  origin  ia  unknown-  For  all  purposes  of  ornament,  this 
is  much  superior  to  the  common  kind. 

The  Buck's-Eye  Chestnuts  of  North  America  belong  to  the 
genus  Povio.     [Path.] 

The  first  two  species  of  Horse-Chestnut  are  propagated  by  sowing 
their  seeds  either  in  the  autumn  at  such  a  depth  below  the  surface  as 
to  be  secure  from  the  attacks  of  mice,  or  else  in  the  spring  ;  but  in 
the  latter  case  they  must  be  preserved  during  the  winter  in  heaps  of 
sand.  The  seeds  should  not  be  placed  less  than  six  inches  apart 
in  the  beds,  because  the  leaves  are  so  large  as  to  require  more  than 
usual  space  to  expose  themselves  to  light.  The  last  species,  and  tha 
varieties  of  the  first,  not  yielding  seeds,  are  multiplied  by  budding 
upon  the  common  Horao-Chestnut. 

AESHN  A.  In  this  recent  genus  of  lAbrttulidm  Mr.  Strickland  ranks 
a  fossil  insect  from  the  Lias  of  Warwickshire. 

AETHOPHY'LLUM,  a  fossil  genus  of  plants  from  the  Keupet 
Sandstone.    (Brougniart.) 

jETHU'SA  is  a  genus  of  plants  belonging  to  the  natural  order 
Utnbdlifera,  which  includes  among  its  species  one  of  the  most 
poisonous  plants  known  in  Europe. 

jSlhtaa  Omapnua  Is  a  little  annual  plant,  found  commonly  in  gar-  - 
dens  and  fields,  resembling  the  common  parsley  so  much  that  it  h-is 
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A  second  species,  the  Jbevlut  OMoinuii,  is  found  wild  in  North 
America,  on  the  banks  of  the  Ohio,  between  Pittaburg  and  Marietta. 
In  stature  it  varies  from    10  to   35  feet ;    and   diners   from  the 


acquired  the  vulgar  name  of  Fool's  Parsley.  From  a  taper  whitish 
root  arises  an  erect  branchy  stem,  about  a  foot  high,  generally  stained 
with  purple  near  the  ground.  This  is  covered  by  finely-cut  shining 
leaves  of  a  deep  green,  much  resembling  those  of  Garden  Parsley, 
from  which  they  are  known  thus  :  in  the  true  Parsley,  the  leaves  are 
twice  pinnated  or  divided,  and  the  leaflets  are  broad,  and  cut  into 
three  wedge-shaped  toothed  lobes ;  in  the  Fool's  Parsley,  on  the  other 
hand,  the  leave*  are  thrice  pinnated,  and  the  leaflets  are  narrow, 
sharper,  and  jagged;  besides  which,  the  leaves  of  Fool's  Parsley  have 
a  disagreeable  nauseous  small,  instead  of  the  fine  aromatic)  odour  of 
Common  Parsley.  When  in  flower,  Mthuta  has  its  principal  umbel! 
destitute  of  involucre,  while  the  partial  umbels  are  furnished  with  an 
involucrum,  consisting  of  four  or  five  narrow  sharp  leaves,  hanging 
down  from  one  side  only  of  the  common  stalk ;  this  last  circumstance 
will  distinguish  it  when  in  flower,  not  only  from  parsley,  bat  from  all 
other  British  umbelliferous  plants. 

Many  dangerous  accidents  have  occurred  from  mistaking  thia  plant 
for  parsley.  The  symptoms  attendant  upon  poisoning  by  jBtkiua  are, 
swimming  of  the  head,  nausea,  oold  perspiration,  and  chilliness  at  the 
extremities.  To  counteract  ita  effects,  emetics  are  recommended,  and 
the  immediate  use  of  weak  vegetable  acids,  such  as  lemon-juice, 
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AETOTJATES,   a  genus  of  fossil  fishes  allied  to  the  Rays.     The 
species  ore  found  in  the  London  clay  of  Shoppoy.     (Agassiz.) 

AOALL0CI1UM.  [Eicecahia  ;  Aquilabiacxa  ;  Eaqle-wood.] 
AGALtSATOLlTElBlBoPagodiH,Biidttein,Larditt).  This  mineral  is 
found  in  China,  and  is  seldom  brought  into  this  country  except  cut 
into  various  figures.  Lena  characteristic  varieties  have  been  found  in 
Transylvania  and  Saxony  ;  it  is  found  also  in  Wales.  Occurs  massive. 
Fracture  coarse  splintery,  imperfectly  slaty.  Soft  Colour  white, 
with  a  shade  of  gray,  green,  yellow,  red,  or  brown,  none  of  thorn 
bright.  Streak  shining.  Unctuous  to  the  touch.  Slightly  trans- 
lucent, but  in  most  Cases  only  the  edges.     Specific  gravity  2'B1G. 

Before  the  blowpipe  infusible,  but  becomes  white.    Partly  soluble 
in  sulphuric  acid,  leaving  a  residue,  chiefly  of  silica. 
Analysis  of  the  Chinese  variety  by  Vauqnelin  : — 

Silica 66 

Alumina 29 

Lime 2 

Protoxide  of  Iron .         .         .         .     .       1 

Potash 7 

Water S 

100 

A'GAMA,  in  Zoology,  a  genus  of  reptiles  belonging  to  the  order 
f — _■__.  __!  r___:._  i      _.• —  if  Baron  Cuviar. 

teeth  the  species  of  Agama  resemble 

i  the  imbricated  scales  which  cover 

their  tails.  These  salmall  have  the  body  thick,  and  shorter  in  pro- 
portion than  the  generality  of  the  saurian  family ;  the  skin  is  lax, 
and  capable  of  being  distended  Or  puffed  out  with  sir  at  the  will  of 
the  reptile ;  the  whole  body,  as  well  at  the  head,  neck,  and  feet,  is 
covered  with  minute  rhomboids!  or  hexagonal  scsles,  often  prolonged 
in  the  form  of  little  spines,  and  bristling  when  the  body  is  inflated 
with  air.  The  head  is  short,  broad,  and  Sat,  particularly  towards  the 
occiput ;  the  neck  also  is  short,  and  the  tail  seldom  longer  than  the 
body.  These  proportions  give  the  Agamaa  much  of  the  hideous  and 
disgusting  appearance  of  toads.  In  many  parts  of  South  America 
they  are  called  Chameleons,  from  their  power  of  dilating  the  skin 
with  air,  and  imitating,  to  a  certain  extent,  those  animals  in  the 
various  hues  which  they  are  capable  of  assuming.  In  other  respects 
the  various  species  of  *)*""■"■  differ  so  considerably  from  one  another, 
as  to  have  induced  Baron  Cuvier  to  arrange  them  in  separate  sub- 
genera, distinguished  by  the  form  of  their  scales  and  the  presence 
or  absence  of  pores  in  the  thighs.  Generally  speaking,  the  Agamaa 
have  no  thigh  pores  ;  some  however  are  provided,  as  is  the  case  with 
many  other  saurian  reptiles,  with  a  row  of  these  pores  along  the  inner 
surface  of  each  thigh ;  some  species  have  the  toes  so  short  and  rigid 


a  compel  tl 


a  live  entirely  on  the  surface  of  the  earth,  where 


.  _  le  crevices;  others  again,  which  have  long  and  flexible  toes,  ascend 
trees  with  great  facility,  and  sport  among  their  branches  with  the 
utmost  security.  All  are  of  a  diminutive  size,  and,  like  most  other 
reptiles,  feed  upon  insects  and  other  small  ntiimala  ]  one  or  two 
species  however  are  reported  to  be  herbivorous.  Their  geogra- 
phical distribution  is  very  extensive,  and  embraces  all  the  hot  and 
most  of  the  temperate  parts  of  the  known  world:  Asia,  Africa, 
Australia,  and  South  America  have  each  their  appropriate  species, 
which   often  differ  from  one  another  very  slightly. 

The  most  remarkable  speciee  are,  of  those  without  pores  on  the 
interior  face  of  the  thighs  : — The  Murieated  Agama  {Agama  muricata, 
Cuvier),  first  described  by  the  celebrated  John  Hunter  in  the 
zoological  part  of  White's  '  Voyage  to  New  South  Wales,'  It  is 
one  of  the  most  common  lizards  of  that  colony  ;  measures  upwards 
of  a  foot  in  length,  comprehending  the  tail  which  is  twice  ss  long  as 
the  body,  and,  from  the  great  length  and  perfect  division  of  its  toes, 
readily  ascends  trees,  and  lives  entirely  in  the  woods,  where  it  hunts 
about  for  insects  and  caterpillars.  Its  general  colour  is  a  brownish 
gray,  marked  with  dusky  bars,  which  run  in  a  longitudinal  direction 
on  the  body,  but  transversely  on  the  legs  and  tail.  The  scales  which 
cover  the  upper  and  outer  parts  of  the  trunk  and  extremities  are 
rhomboids!  and  carinated,  or  elevated  into  sharp-pointed  ridges, 
forming  parallel  lines  or  rows  of  spines  upon  the  back  and  aides, 
from  the  shoulders  to  the  very  point  of  the  tail  The  head  is  covered 
with  similar  scsles,  all  directed  backwards  and  prolonged  upon  the 
occiput  into  a  crest  of  weak  spines.  The  toes  of  all  the  feet  are  well 
separated,  and  furnished  underneath  with  small  pointed  scalea ;  the 
two  middle  toes  of  the  hind  feet  are  nearly  twice  the  length  of  the 

The  Agama  harbata  of  Cuvier  is  another  species  from  the  same 
locality.  It  is  rather  larger  than  the  Murieated  Agama,  but  preserves 
the  same  relative  dimensions,  and  lives  in  the  forests  in  the  same 
manner.  This  species  is  figured  and  described  in  White's  'Voyage,' 
p.  255,  but  was  considered  by  Mr.  Hunter  ss  a  mere  variety  of  the 

Other  ipedse  of  this  division,  having  pores  on  the  inner  surface  of 
the  thighs,  are  the  Leiolepii  (A.  guttata  of  H.  Cuvier)  of  Cochin- 
Chins,  with  white  rays  and  spots  on  a  bright  blue  ground;  the 
Troptdolqnt  (A.  mduiata),  of  a  uniform  dark  blue  colour  with  a 


parta  of  South  America ;  the  Brachylopha  (A.  vittata),  which  seems 
to  form  the  connecting  lint  between  this  genus  and  the  guanas,  from 
which  latter  it  is  distinguished  only  by  the  absence  of  teeth  in  the 
palate ;  it  is  found  in  India,  and  has  light  blue  bands  upon  a  dark 
blue  ground:  and  lastly  the  Phyiignatlttt  (A.  eoeaeimu),  from  the 
Malayan  Peninsula,  remarkable  for  its  huge  size,  uniform  blue 
colour,  but  more  particularly  from  being  one  of  the  very  few 
species  of  saurian  reptiles  which  feed  upon  vegetable  substances. 
Baron  Cuvier  assures  us  that  it  lives  entirely  upon  fruits  and  nuts. 

Of  the  Agamas  without  pores  in  the  thighs,  the  principal  species  are, 
the  Spinous  Agama  (A,  aotdeala)  of  a  yellowish  gray  colour  with 
numerous  transverse  brown  bands.  All  the  upper  parte  of  the  body 
are  covered  with  elevated  scales,  forming  small  pointed  pyramids  of 
four-sides  ;  the  body  is  short  and  thick,  the  tall  likewise  short,  the 
head  broad  and  flat,  and  the  belly  protuberant.  Excepting  in  the 
length  of  the  tail,  and  the  body  being  covered  with  scales,  the  whole 
animal  has  much  of  the  form  and  appearance  of  a  frog  or  toad  :  it  is 
found  at  the  Cape  of  Good  Hope,  and  is  of  larger  site  than  the 
generality  of  the  other  species. 


The  Tapayaxin  (A.  orbicvlarit)  of  South  America  is  very  similar 
to  the  species  last  described  in  its  form  and  proportions,  but  is 
still  shorter  and  thicker.    The  extraordinary  figure  of  this  reptile 
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approaching  almost  to  the  form  of  a  perfect  sphere,  its  broad  flat 
MM,  it*  akut  covered  with  smell  tuberclee  or  warts  interapereed  among 
the  scales,  and  the  faculty  which  it  poaaeaaea  of  distending  its  bod; 
with  air,  and  to  a  certain  degree  assnming  different  shadce  of  colour, 
hare  gamed  it  to  be  sometimes  compared  to  a  toad,  and  sometimes  to  a 
chameleon;  but  the  truth  is,  that  it  ha*  no  actual  relation  or  affinity ' 


The  Tapayaxin  inhabits  the  mountainous  and  rooky  parts 
oi  South  America,  from  the  Isthmus  of  Dalian  to  Patagonia. 

Other  sob-genera  and  species  belonging  to  this  division  of  the  Agamas 
are — Traptlui(A.Jigypticiu),  remarkable  for  ite  change  of  colour,  even 
mora  sudden  than  that  of  the  true  chameleon ;  the  A.  calota,  of  a 
bright  blue  colour  with  transverse  white  marts  on  the  sides,  from 
the  Molucca  Islands ;  the  Lophyra  (A.  gigmtta,  Kuhl),  with  a  crest 
of  long  elevated  spines  on  the  nock;  and  tho  Lyriocephalui  (A.  icvtata), 
which  has  a  similar  elevated  crest  along  the  back,  and  the  tail  keel- 
ahaped.  This  latter  species,  in  many  respects  a  most  singular  reptile, 
inhabits  Bengal,  and  lives  upon  fruits. 

For  ample  details  concerning  the  npecifio  differences  of  the  Agamaa, 
we  refer  the  reader  to  the  works  of  Cuvior,  Daudin,  and  Merrem. 

A'GAM-W,  in  Botany,  is  a  name  given  by  some  authors  to  the  Urge 
division  of  the  Vegetable  Kingdom  called  Flowerleas  Plants,  and  may 
be  considered  equivalent  to  the  older  term,  Cryptogamic.    [Ackoojlhb. 

A'GAMI  (Traphui  crepitant,  Latham),  an  interarting  bird,  sometime. 


Temminck'j  Alcctorida,  It  is  tho  site  of  a  pheasant  or  large  fowl, 
being  22  inches  in  length,  but  appears  larger  from  having  a  long  neck, 
and  from  standing  high  on  its  legs.  It  bean  acme  slight  resemblance 
to  the  pheasant  in  the  glossy  iridescent  green  on  the  breast,  and  in  a 
space  round  the  eyes  naked  of  feathers ;  but  has  a  very  abort  tail, 
consisting  of  twelve  black  feathers,  over  which  the  long,  loose,  silky 
acapulary  rump-plumes  hang  droopingly.  Ita  long  greenish  legs 
assimilate  it  to  wading  birds  (Grallatora),  but  it  is  said  not  to  have 
the  habits  of  these,  never  visiting  fens  and  the  margins  of  water,  and 
living  wholly  in  upland  forests  and  arid  mountains.  It  inhabits  the 
roreata  of  tropical  America,  and  never  visits  the  cleared  grounds  or  the 
settlements.  According  to  M.  Monoucour,  it  is  very  gregarious,  being 
found  in  numerous  flocks,  which  walk  and  run,  but  rarely  fly,  and, 
when  they  do,  seldom  rise  more  than  a  few  feet  above  the  surface  of 
the  ground.  Even  when  pursued  they  trust  most  to  their  speed 
running. 

Several  naturalists  have  given  accounts  of  the  Agami  in  a  domestic 
state.  Its  docility  and  attachment  to  man  are  remarkable.  "The 
Agami,"  says  Monoucour,  "  is  not  only  tamed  easily,  but  becomes 
attached  to  its  benefactor  with  all  tho  fondness  and  fidelity  of  the  dog; 
and  of  this  disposition  it  shows  the  most  unequivocal  proofs.  When 
bred  up  in  the  house,  it  loads  its  master  with  caresses,  and  follows  his 
motions ;  and  if  it  coneeivea  a  dialike  to  persons  on  account  of  their 
forbidding  figure,  their  offensive  smell,  or  of  injuries  received,  it  will 
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pursue  them  sometimes  to  a  considerable  distance,  biting  their  legs, 
and  testifying  every  mark  of  displeasure.  It  obeys  the  voice  of  its 
master,  and  even  answers  to  the  call  of  all  those  to  whom  it  bears  no 
grudge.  It  is  fond  of  carats  re,  and  offers  its  head  and  neck  to  be 
stroked ;  and,  if  once  accustomed  to  these  familiarities,  it  becomes 
troublesome,  and  will  not  be  satisfied  without  continual  fondling.  It 
makes  its  appearance  aa  often  as  ita  master  aits  down  to  table,  and 
begins  with  driving  out  the  dogs  and  cats,  and  taking  possession  of  the 
room ;  for  it  is  so  obstinate  and  bold,  that  it  never  yields,  and  often, 
after  a  tough  battle,  can  put  a  middle-sized  dog  to  flight.  It  avoids 
the  bites  of  its  antagonist,  by  rising  in  the  air,  and  retaliate!  with 
latent  blows  with  its  bill  and  nails,  aimed  chiefly  at  the  eyes  ;  and 
after  it  gains  the  superiority,  it  pursues  the  victory  with  the  utmost 
rancour,  and,  if  not  parted,  will  destroy  tho  fugitive. ' 

The  peculiar  noise  which  these  birds  make,  without  opening  the 
bill,  is  one  of  their  most  remarkable  characteristics.  This  noise  is  no 
doubt  produced  by  a  peculiar  conformation  of  the  organ  of  sound. 
According  to  Pallas,  the  larynx,  which  is  on  the  outside  of  the  breast, 
is  about  as  thick  as  a  swan's  quill  and  almost  bony,  becomes  much 
more  slender,  loose,  and  cartilaginous  when  it  enters  within  the  breast, 
where  two  eemicyrindrical  canals  of  a  membranous  texture,  and 
capable  of  being  extended,  proceed  from  it  The  air-bag  on  the  right 
side  descends  to  the  pelvis,  and  within  the  breast  it  is  divided  into 
three  or  four  cells  by  transverse  membranes.  The  air-bag  on  the  left 
aide  is  narrower.  Vosmaer  tells  us  that  the  sound  is  sometimes 
preceded  by  a  wild  cry,  interrupted  by  a  call  somewhat  like  '  •cherck, 
scberck,'  and  then  follows  the  characteristic  noise  somewhat  resembling 
the  cooing  of  pigeons.  It  utters,  in  this  way,  five,  six,  or  seven  times, 
with  precipitation,  s  hollow  noise  nearly  resembling  the  syllables  'too 
'fro,  too,  too,  too,'  renting  upon  the  last  a  very  long  time,  and 

jg  the  sound  gradually  till  it  terminates.    During  this,  the  breast 

is  seen  to  heave,  sa  in  birds  while  singing,  though  the  bill  remaina  shut. 
It  is,  no  doubt,  produced  by  the  sir  pressed  up  from  the  lower  air-bags 
on  the  right  and  left  above  described,  which,  meeting  with  the  trans- 
verse membranes  in  ite  passage,  causes  them  to  vibrate  and  sound,  and 
tins  is  communicated  to  the  surrounding  muscles,  and  by  these  to  the 
external  air. 

The  Agami,  like  the  rest  of  the  Altctorida,  builds  no  neet,  but 
scratches  a  shallow  place  at  the  root  of  a  tree  where  it  deposits  its 
eggs,  from  10  to  16  m  number,  and  of  a  light  green  colour.  They  an 
somewhat  larger  than  a  hen's  egg,  and  of  a  rounder  form.  The  down 
remains  a  long  time  on  the  young,  and  grows  into  long  silky  plumes, 
very  close,  like  fur,  and  it  is  not  till  they  are  one-fourth  the  size  of  the 
adult  birds  that  the  true  feathers  appear. 

Dr.  Latham  tells  us,  that  "  one  of  the  Agamia,  a  young  bird,  found 
its  way  into  a  farm-yard  in  Surrey,  and  associated  with  tho  poultry. 
It  was  perfectly  tome,  and,  on  one  occasion,  accompanied  the  hounds 
for  three  miles,  and  kept  up  with  them.  It  was  last  in  the  possession 
of  Lord  Stanley,  but  died  on  its  way  into  Lancashire." 

AGARIC-MINERAL,  an  earthy  variety  of  calcareous  spar,  resem- 
bling chalk.    It  is  also  called  Sock-Milk.    [CaLUBiOTO  Smb.] 

AGARI'CTA  {Lamouroux),  the  Mushroom  Madrepore,  a  genus  of 
coral  msdreporas,  so  called  from  its  resemblance  in  form  to  mushrooms 
{A garici).  The  animal  inhabitants  of  Agaricia  are  unknown,  with  the 
exception  of  a  single  species  observed  by  M.  Lesueur  on  the  shore  of 
St. -Thomas  in  the  Antilles.  Lamarck  enumerates  five  species,  and 
Parkinson  seven. 

AGA'RICUS  is  the  generic  name  by  which  all  the  species  of 
Mushrooms  properly  so  called  are  collectively  known.  It  com- 
prehends such  plants  of  the  fungus  tribe,  as  have  a  cap  (or  pileus) 
of  a  fleshy  nature,  supported  upon  a  distinct  stalk,  and  a  number  of 
parallel  unequal  vertical  plates  or  gills  arising  out  of  the  cap,  and 
inclosing  the  particles  by  which  the  species  are  reproduced ;  particles 
which  tile  vulgar  call  seeds,  and  botanists  spondee.  This  genus,  now 
divided  into  a  large  number  of  sub-genera,  consists  of  not  fewer  than 
1000  species,  inhabiting  meadows,  and  heaths,  and  rocks,  and  masses 
of  decaying  vegetable  matter,  in  the  whole  of  Europe,  and  in  many 
other  parts  of  the  temperate  regions  of  the  earth.  Among  them  a 
Urge  proportion  are  poisonous,  a  few  are  wholesome,  but  by  far  the 
greater  number  are  altogether  unknown  in  regard  to  their  action  upon 
the  human  constitution.  The  species  are  often  extremely  similar ;  there 
are  no  means  of  distinguishing  botanioally  the  tribes  that  are  poisonous 
from  such  as  are  wholesome,  but  in  every  case  practice  is  requisite  to 
determine  that  point  independently  of  general  structure.  It  is  for 
this  reason  that  the  use  of  wild  mushrooms  is  so  dangerous.  Indeed 
there  is  this  most  remarkable  nut  connected  with  their  qualities — a 
fact  which  seems  to  show  that  their  properties  depend  upon  climate 
and  situation,  and  accidental  circumstances,  rather  than  upon  any 
specific  peculiarities — those  kinds  which  are  wholesome  in  one  country 
are  net  so  in  another ;  thus,  in  Great  Britain,  the  Common  Mushroom, 
Agoricv  cimpairi*  (j(?.l),the  Fairy-Ring  Agaric,  A.  pratemii(fig.  2), 
and  the  A .  Gtorgii,  are  the  only  sorts  that  it  is  quite  safe  to  eat ;  while 
the  Fly  Agaric,  A.  wwcorim  (fig.  8),  and  A.  vinwu  (Jig.  *),  are 
extremely  poisonous.  But  in  other  countries  of  Europe  it  is 
different.  In  Rome  one  of  the  few  mushrooms  excluded  from 
the  markets  by  the  government  inspectors  is  tile  A.  caiapalrit.  In 
France,  in  Italy,  and  especially  in  Russia,  a  usual  aliment  U  afforded 
by  a  great  variety  of  species  which,  although  very  common  in  this 
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country,  it  would  be  extremely  dangerous  to  eat ;  and,  on  the  other 
hand,   even    the   dangerous  A.   mwcoriti*  is   a   epeoies   of    food  in 

The  following  characters  will  serve  to  distinguish  such  Agarics  as 
ire  poisonous  or  suspicious : — 

1.  Such  as  have  a  cap  very  thin  In  proportion  to  the  gills. 

2.  Such  u  have  the  (talk  growing  from  one  side  of  tie  cap. 

5.  Those  in  which  the  gills  ere  all  of  equal  length 
*.  Such  as  have  a  milky  juice. 

6.  Such  as  deliquesce;  that  is,  run  speedily  into  a  dark  watery  liquid. 
0.  And  lastly,  every  one  that  has  the  collar  that  surrounds  the 

stalk  filamentous,  or  resembling  a  spider's  web. 

As  to  the  met,  the  eatable  kinds  that  can  ba  safely  employed  in 
Great  Britain  are  the  following : — 

A.  camptUrit,  the  Common  Mushroom  IJig.  1),  the  speoiee  that  is 
so  commonly  raised  artificially  for  food.  Thin  is  readily  known  in 
any  state  by  its  fragrant  odour,  by  which  alone  it  may  be  always 
recognised,  and  the  absence  of  which  is  extremely  suspicious.  When 
in  a  very  young  state  it  resembles  little  snow-white  balls,  which  are 
called  Buttons ;  afterwards  It  acquires  a  stalk,  separates  its  cap,  and 


age  the  cap  is  concave,  the  oolour  gray,  and  the  gills  black ;  in  this 
state  it  is  called  a  Flap.    [Fotkh.] 

A.  Gtorgii  is  like  the  latter,  but  its  gills  are  always  very  pale,  and 
its  flavour  inferior.    It  is  said  occasionally  to  weigh  as  much  as  14  lbs. 

A.  pratauii,  or  onada,  the  Fairy-Ring  Mushroom,  is  so  well  known 
by  its  popular  designation  as  to  require  no  description.  Well  may  it 
have  gained  that  name  ;  for,  in  former  times,  there  would,  doubtless, 
be  great  difficulty  in  imagining  how  such  productions  could  spring  up 
in  a  few  hours  in  the  regular  rings  they  appear  in,  without  the  aid  of 
some  supernatural  agency.  The  uae  to  which  this  ipeoiea  is  usually 
applied  is  that  of  being  powdered  and  mixed  with  rich  sauces,  after 
having  been  previously  strung  upon  a  line,  and  dried  in  the  shade. 
Dr.  Badham,  in  his  work  on  '  The  Esculent  Fungnses  of  Britain,' 
shews  that  a  large  number  of  other  species  may  be  eaten  with 
impunity.  Great  osution  Is  however  necessary,  and  no  person 
should  venture  on  the  eating  of  strange  species  unless  practically 
acquainted  with  their  distinctions.  Dr.  Badham'a  work  contains 
drawing*  of  the  species  which  will  greatly  assist  those  who  may  be 
desirous  of  distinguishing  the  edible  kinds. 


Falsonoos  ii-rW. 
A'QATE,  an  ornamental  atone  used  in  jewellery,  and  for  some 
purposes  m  the  arts:  it  is  sometimes  called  Scotch  Pebble.  The 
name  is  derived  from  the  Greek  lot/fain,  a  stone  described  by 
Theophrastus,  and  which,  he  says,  came  from  the  river  Achates,  in 
Sicily,  now  the  Drillo,  in  the  Val  di  Koto.  It  is  one  of  the  numerous 
modifications  of  form  under  which  silica  presents  Itself,  almost  in  a 
state  of  purity,  constituting  in  the  agnte  08  per  cent,  of  the  mineral. 
The  ailicioua  particles  are  not  so  arranged  as  to  produce  the  tran- 
sparency Of  rock  crystal,  but  a  translucent,  sometimes  almost  opaque 
substanoe,  with  *  resinous  or  waxy  fracture ;  and  a  variety  of  shades 
of  colour  are  produced  by  a  minute  quantity  of  iron.  The  same 
stone  sometimes  contains  parts  of  different  degrees  of  tiranslueenoy, 
and  of  various  shades  of  colour ;  and  the  endless  combinations  or 
these  produce  the  beautiful  and  singular  internal  forms,  for  which, 


together  with  the  high  polish  they  are  capable  of  receiving,  agates  are 
prized  as  ornamental  stones.  Although  occasionally  found  in  other 
rocks,  they  are  most  usually  met'  with  in  that  variety  of  the  trap 
rocks  called  Amygdaloid  or  Mandolstein,  forming  detached  rounded 
nodules,  not  cemented  to  the  base  or  mass  of  the  rock,  but  easily 
separable  from  it,  and  having  generally  a  thin  layer  of  groan  earth 
interposed,  and  a  rough  irregular  exterior,  aa  if  moulded  on  the 
asperities  of  the  sides  of  a  pre-existing  cavity.  The  silicious  particles 
have  often,  but  far  from  constantly,  arranged  themselves  in  thin  layers 
parallel  to  the  external  surface  of  the  nodule ;  sometimes  the  nodule 
is  not  solid,  but  a  hollow  space  is  left  in  it,  studded  with  crystals  of 
quarts  ;  and  not  unfrequently  crystals  of  carbonate  of  lime  and  other 
minerals,  totally  distinct  in  composition  from  that  of  the  agate,  are 
superimposed  on  the  quarts  crystals. 

The  theory  of  the  formation  of  agates  is  a  problem  of  great  difficulty, 
and  we  must  be  much  further  advanced  than  we  are,  in  our  knowledge 
of  the  chemical  processes  of  nature  in  the  mineral  kingdom,  before 
we  can  expect  to  throw  any  light  on  this  very  obscure  subject.  The 
great  supply  of  agates  is  from  a  class  of  rooks  to  which  all  geologists 
now  assign  an  igneous  origin,  analogous  to  that  of  lava  in  existing 
volcanoes.  The  theory  divides  itself  into  two  parte ;  first,  the  forma- 
tion of  the  cavities  in  which  the  agates  are  found  ;  and,  secondly,  the 
filling  of  these  cavities.  With  regard  to  the  first,  we  have  many 
analogies  from  modern  lavas,  and  from  processes  of  art,  to  guide  us  to 
a  pretty  satisfactory  conclusion.  Gases  are  evolved  in  great  quantities 
by  volcanoes,  and  if  produced  at  the  same  instant  with  a  flow  of  lava, 
they  would  rise  in  bubbles  in  the  melted  mass ;  but  in  proportion  as 
that  became  mors  viscid  they  would  rise  with  greater  difficulty  to  the 
surface,  and  whan  it  consolidated  would  form  cavities,  the  shape  of 
which  would  be  determined  by  the  nature  of  the  pressure  of  the 
landing  viscid  lava.  To  account  for  the  filling  up  of  the  cavities 
i  theories  have  been  proposed  :  one  supposes  the  ailicioua  matter 
■  ■  adaaad  in  .   .■      -  ..... 

lly  depoai 

obedience  to  some  peculiar  laws  of  attraction,  it  has  separated  from 
the  rest  of  the  rock,  and  insinuated  itself  into  the  hollows  left  by  the 
gases;  and  a  third,  that  these  hollows  were  filled  by  the  sublimation 
of  the  silica  and  other  materials  from  the  rest  of  the  mass  by  the 
action  of  heat.  Each  hypothesis  is  supported  by  particular  cases, 
which  it  satisfactorily  explains,  but  there  are  probably  as  many  against 
as  in  favour  of  each ;  all  of  them  imply  conditions  of  chemical  action 
different  from  anything  of  which  we  have  had  experience.  We  fre- 
quently find)  it  is  true,  rnnirnin  of  silioious  petrified  wood  in  which 
hollows  of  the  tree  have  been  filled  with  agate,  not  to  be  distinguished 
from  many  nodules  found  in  the  trap  roc 
tile  agate  must  have  been  introduced  i 
inflitratdona  there  can  be  no  doubt :  but,  hi  this  cess,  tl 
substanoe  of  the  sustaining  mass,  the  wood,  is  penetrated  by  silicious 
matter ;  and  the  difficulty  of  the  theory  of  infiltration,  in  the  case  of 
the  trap  rocks,  consists  in  the  absence  of  any  tosoe  in  the  rook  of  the 
channel  by  which  the  solution  of  silioious  matter  could  have  arrived 
at  the  cavity.  The  following  section  of  an  agate  Is  a  good  example 
of  the  filling  up 
of  a  cavity  by 
infiltration,  for 
it     is     evident 

the    sui- 


h?ve  *  arrive^ 
was  introduced 
at  the  point  a, 
and  that  there 

deposition  of  it 
Such  examples 
would  be  more 
frequently  met 
with,   if  there 

was      anything  Agate, 

in  the  external 

coat  to  tell  us  in  what  direction  to  slit  the  stone  I  this  si 
might  havs  been  out  in  many  directions  without  throwing  any  light 
upon  its  mode  of  formation,  and  the  section  we  now  see  waa  sn 
accidental  out  in  the  right  direction.  An  attentive  consideration  of 
ths  products  of  volcanoes  may  lead  to  some  satisfactory  conclusion ; 
for  although  agates  have  not  been  found  in  lavas,  cavities  in  them  are 
often  partially  or  entirely  filled  with  minerals  distinct  from  any  in  the 
st  of  the  rock.  . 

Agates  are  often  found  as  loose  pebbles  In  tile  beds  of  rivers,  or  in 
Kiavel,  but  in  these  oases  they  have  been  derived  from  the  disinte- 
gration of  Amygdaloids,  the  base  of  which  is  very  often  subject  to 
decomposition  when  exposed  to  air  and  moisture,  and  then  the  ailidous 
nodules  fall  out    They  vary  in  sixe  from  that  of  millet  seed  to  a  foot 

diameter;  but  one,  two,  and  three  inches  in  diameter  aw  ths  most 

The  stones  distinguished  by  mineralogists  and  lapidaries  by  the 
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names  of  Camelian,  Calcedony,  Onyx,  Sardonyx,  Mocha-Stone,  Blood- 
stone, Chrysopraae,  and  Plasma,  ore  bo  closely  allied  to  agate,  that 
they  may  be  conveniently  described  under  thin  head.  In  chemical 
composition  they  ore  not  distinguishable,  except  in  the  cue  of  the 
chryeoprase  by  its  colouring  matter. — Cornelian,  so  called  because 
some  kinds  are  of  a  flesh  colour  (rarnts,  Latin  for  flesh),  is  that  variety 
of  a  uniform  colour  which  is  of  most  common  occurrence  :  cornelians 
are  never  figured  or  striped.  The  coloursare  shades  of  red  and  yellow, 
the  deep  clear  red  being  the  rarest  and  most  valuable.  The  great 
supply  of  cornelians  is  from  Japan,  where  they  exist  in  Tost  quantities, 
and  they  ore  also  imported  from  Bombay,  being  collected  in  the 
province  of  Quxerat ;  but  the  best,  according  to  Niebnhr,  como  from 
the  Gulf  of  Cambay.  Many  of  the  antique  gems  are  engraved  in 
cornelian,  and  it  is  now  much  used  for  seals.- — Calcedony,  so  called 
from  having  been  early  found  st  Cslchedon  (sometimes  incorrectly 
written  Chslcedon)  in  Bithynia,  opposite  Constantinople,  is  also  of  a 
uniform  colour,  generally  of  a  milky  white  or  pale  yellow,  like  turbid 
jelly,  often  with  an  internal  wavy  structure  in  the  form  of  stalactites, 
and  very  generally  with  a  peculiar,  msramillary  surface.  It  is  found 
in  great  abundance  in  the  Faroe  Islands,  in  Iceland,  in  Cornwall,  and 
many  places  of  Great  Britain,  as  well  as  other  countries ;  sometimes 
in  huge  masses,  from  which  cups  and  other  vessels  are  formed.  Pliny 
describes  it  as  being  found  in  the  neighbourhood  of  Thebes  in  Egypt 
and  as  brought  to  Rome  from  Carthage. — Chut  is  a  kind  of  granular 
calcedony,  and  forms  a  transition  to  the  rook  called  Hornttone, — 
Onyx.  In  this  agate  the  silicious  particles  are  arranged  in  alternating 
horizontal  layers  of  opaque  white  and  translucent  blue,  gray,  or  brown ; 
and  because  these  have  a  resemblance  to  the  mads  on  the  human 
nail,  the  stone  was  called  from  the  Greek  word  for  nail,  i™f.  It  was 
known  to  the  ancients,  and  was  employed  by  them,  as  it  is  now,  for 
those  beautiful  gems  called  cameos,  the  figure  being  cut  out  of  the 
opaque  white,  the  dark  part  forming  the  ground,  or  the  contrary.  It 
is  most  valuable  when  the  contrast  of  colours  is  strong,  and  when  the 
layer  is  thick  enough  to  give  a  high  relief  to  the  object  to  be  engraved. 
In  the  royal  library  at  Paris,  there  is  an  antique  cameo  out  out  of  an 
onyx  with  four  layers,  representing  the  apotheosis  of  Augustus,  eleven 
inches  by  nine,  which  is  supposed  to  be  the  finest  in  existence.  Agates 
with  an  onyx  structure  are  not  uncommon,  particularly  among  caloe- 
doniee,  but  the  finest  ore  brought  from  India.  Cameos  are  sold  at 
Boms  which  are  made  from  a  thick  shell,  having  different  coloured 
layers  like  an  onyx. — Sardonyx  is  a  variety  of  onyx  which  is  supposed 
by  some  to  have  received  its  name  from  having  been  brought  from 
Sardes,  in  Lydia,  By  others  it  has  been  said  that  the  name  cornea 
from  Sordo,  the  Greek  name  of  Sardinia,  there  being  some  reason  for 
thinking  that  the  Carthaginians  brought  the  stones  from  that  island, 
and  exported  them  during  their  occupation  of  it  In  this  the  opaque 
white  alternates  with  a  rich  deep  orange  brown  of  considerable  trans- 
luoency,  and  as  this  is  of  rare  occurrence  the  sardonyx  is  of  greater 
value.  The  finest  ore  brought  from  the  east,  and  some  autiauo  (rems 
are  formed  of  them. — Mocha-Slana  and  Mou-Agala  are  serr.it 
calcedony,  including  various  ramified  forms,  produced  by  iron, 
nose,  bitumen,  and  chlorite  or  green  earth,  but  sometimes  slso,  ss  naa 
been  proved  by  Daubenton  and  Mao  Culloch,  produced  by  the  presence 
of  real  vegetable  bodies,  such  a*  Conferva  and  mosses.  The  first  are 
found  in  Guserat,  but  received  their  name  from  having  been  brought 
from  Mocha,  in  Arabia, — Blood-Stone,  or  Heliotrope,  is  a  green  agate 
coloured  by  chlorite,  with  numerous  bright  red  spots  like  drops 
of  blood.  It  is  also  called  oriental  jasper. — Chympme  (from 
Xpvaio!,  golden  or  beautiful,  and  rpdoor,  a  leek)  is  a  rare  apple-green 
calcedony,  found  in  Silesia,  which  owes  its  colour  to  the  presence 
of  the  metal  nickel.— PJasma  is  another  scarce  green  ■eroitracsparent 
calcedony,  but  of  a  dark  tint,  which,  in  the  opinion  of  Mac  Culloch,  is 
coloured  by  chlorite. — Sard  is  a  deep  reddish-brown  variety. 

The  great  supply  of  the  figured  agates  of  commerce  is  from  Ober- 
stein,  in  the  old  Palatinate,  about  30  miles  east  of  Treves,  and  <5  miles 
south  of  Coblenx.  'When  they  ware  used  ss  buttons,  knife-bandies, 
&c,  the  trade  was  more  extensive  than  at  present  They  are  found 
in  many  parts  of  Scotland,  especially  at  the  Hffl  of  Kinnoul,  near 
Perth,  where  there  is  an  amygdaloidal  trap  very  full  of  fine  spenimena 

A'QATHIS  is  the  generic  name  given  by  botanists  to  the  trees, 
known  in  common  language  by  the  name  of  Dammar  and  Kawris 
Pines.  These  plants  belong  to  the  natural  order  Com/era,  from  all 
other  species  of  which  they  are  known,  firstly,  by  their  broad,  lance- 
shaped,  leathery  leaves,  the  veins  in  which  are  numerous  and  nearly 
parallel,  diverging  a  little  at  the  base,  and  converging  at  the  apex ; 
and,  secondly,  by  their  seeds  having  a  wing  on  one  aide  instead  of 
proceeding  from  the  end. 

The  Dammar  Pine  {Agathu  loranthifolia),  or  the  Pinai  Dammara 
of  Linnams,  is  a  large  tree  found  on  the  very  summite  of  the  mountains 
of  Amboyna,  Ternate,  and  in  many  of  the  Molucca  Islands.  When 
young  it  has  something  of  the  aspect  of  a  young  cedar,  the  wood  of 
which  it  is  said  to  resemble.  It  is  occasionally  cultivated  in  the 
hot-houses  of  curious  persons;  but  is  of  little  value  except  for  its 
resin,  which,  when  pure,  is  white,  clear,  and  brittle  as  glass,  but  in 
time  becomes  amber-coloured. 

Its  timber  is  represented  to  be  light  and  of  inferior  quality,  wholly 
unfit  for  any  situation  exposed  to  wet,  but  answering  tolerably  well 
far  in-door  purposes. 


AGAVE.  ns 

The  Kawris  Pine  (Ago/hit  Auttralit)  grows  only  in  New  Zealand,  in 
the  forests  of  which  it  attains  a  considerable  height,  with  a  straight 
clean  stem,  which  from  Ha  lightness  and  toughness,  has  been  found 
well  calculated  for  the  masts  of  ships.  It  is  distinguished  from  the 
Dammar  Pine  by  its  narrower  and  more  acute  leaves,  and  by  its  more 
rapid  mode  of  growth. 


the  natural  order  Oentianacttc  It  is  distinguished  by  having  a 
rotate  4-psrted  corolla,  with  two  pores  at  the  base  of  each  segment. 
A.  ehirayta  is  a  well-known  species,  a  native  of  Nepaul,  Kumson,  and 
the  Himalayas.  The  specific  name  is  an  imitation  of  the  Sanscrit  and 
Bengalee  names.  This  plant  has  been  known  for  a  great,  length  of  time 
as  a  remedy  in  India,  but  has  only  recently  been  introduced  into 
European  practice.  It  is  an  annual  plant,  about  three  feet  high, 
flowering  in  the  rainy  season.  The  whole  plant  is  taken  up,  and  the 
proper  time  for  collecting  it  is  just  when  the  flowers  begin  to  wither. 
When  driedithoson  intensely  but  agreeable  bitter  taste,  and  is  destitute 
of  aroma.  The  root  is  possssssd  of  the  greatest  bitterness.  The 
bitter  principle  is  readily  impartod  to  water  and  to  aloohoL  [Ceiratta, 
Esq.  Ctc,  in  Abts  aitd  3c  Drv.] 

AGATE,  a  -  genus  of  plants  belonging  to  the  natural  order, 
A  maryUidaeetE.  The  species  ore  known  by  the  name  of  American 
Aloes,  and  produce  clusters  of  long  stiff  fleshy  leaves,  collected  in  a 
circle  at  the  top  of  &  very  short  stem,  and  bearing  flowers  in  a  long 
terminal  woody  soaps.  With  Dorymthei  and  yucca  it  forms  in  the 
natural  order  AmaryUidaaeai  on  instance  of  high  development  both  in 
vegetation  and  fructification,  compared  with  what  is  more  generally 
characteristic  of  that  tribe.  If  a  CWmtst  or  on  Amaryllu  hod  the 
stem  elongated  into  a  woody  trunk,  instead  of  being  contracted  into  a 
short  disk,  lying  at  the  bottom  of  a  scaly  bulb,  the  affinity  between 
them  and  Agate  would  at  once  be  obvious. 

There  are  many  species  of  this  genus,  one  only  of  which  requires  to 


Agave  Americana,  or  the  American  Aloe,  is  a  plant  which,  when  full 
Town,  has  a  short  cylindrical  woody  stem,  which  is  terminated  by 


American  Aloe  {Agave  At 
hard,  fleshy,  spiny,  sharp-pointed,  bluish  green  leaves,  about  i 


:  fert 


long,  and  altogether  resembling  those  of  the  arborescent  aloes.  Each 
of  these  leaves  will  continue  to  exist  for  many  yean,  so  that  but  a 
small  number  have  withered  away  by  the  time  the  plant  has  acquired 
its  full  maturity.  It  is  commonly  supposed  that  this  occurs  only  at 
the  end  of  one  hundred  years ;  but  this,  like  many  other  popular 
opinions,  is  an  error;  the  period  at  which  the  Agave  arrives  at 
maturity  varying,  according  to  circumstances,  from  ten  to  fifty,  or 
even  seventy  years.  In  hot  or  otherwise  favourable  climates,  it  grows 
rapidly,  and  arrives  sooner  at  the  term  of  its  existence  ;  but  in  colder 
regions,  or  under  the  care  of  the  gardener,  where  it  is  frequently 
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impracticable  to  attend  to  all  the  circumstances  that  accelerate  its 
development,  it  requires  the  longest  period  that  has  been  assigned  to 
it  Having  acquired  its  full  growth,  it  finally  produces  its  gigantic 
flower-stem,  after  which  it  perishes.  This  stem  is  sometimes  as  much 
as  40  feet  high,  and  is  surrounded  with  a  multitude  of  branches 
arranged  in  a  pyramidal  form,  with  perfect  symmetry,  and  having  on 
their  points  clusters  of  greenish-yellow  flowers,  which  continue  to  be 
produced  for  two  or  three  months  in  succession.  The  native  country 
of  the  American  Aloe  is  the  whole  of  America  within  the  tropics, 
from  the  plains  nearly  on  a  level  with  the  sea,  to  stations  upon  the 
mountains  at  an  elevation  of  between  9000  and  10,000  feet*  From 
these  regions  it  has  been  transferred  to  almost  every  other  temperate 
country ;  and  in  Italy,  Sicily,  and  Spain,  it  has  already  combined  with 
the  date  and  the  palmetto  to  give  a  tropical  appearance  to  European 
scenery. 

Independently  of  its  beauty  and  curiosity,  this  plant  is  applicable 
to  many  useful  purposes.  Its  sap  may  be  made  to  flow  by  incisions 
in  the  stem,  and  furnishes  a  fermented  liquor  called  by  the  Mexicans 
Pulque ;  from  this  an  agreeable  ardent  spirit,  called  Vino  Mercal  is 
distilled.  The  fibres  of  its  leaves  form  a  coarse  kind  of  thread,  and 
are  brought  to  this  country  under  the  name  of  Pita  Flax ;  the  dried 
flowering  stems  are  an  almost  impenetrable  thatch ;  an  extract  of  the 
leaves  is  made  into  balls,  which  will  lather  water  like  soap ;  the  fresh 
leaves  themselves  out  into  slices  are  occasionally  given  to  cattle ;  and, 
finally,  the  centre  of  the  flowering  stem  split  longitudinally  is  by  no 
means  a  bad  substitute  for  a  European  razor-strop,  owing  to  minute 
particles  of  silica  forming  one  of  its  constituents. 

AGE.  The  term  of  human  existence  is  divisible  into  distinct 
periods,  each  of  which  is  distinguished  by  characters  peculiar  to  itself. 
These  characters,  as-far  as  they  are  external,  are  obvious  to  every  one ; 
but  these  external  characters  depend  on  internal  states  which  are  not 
obvious,  and  which  have  been  discovered  only  by  careful  and  perse- 
vering research.  And  the  curious  and  interesting  facta  which  those 
researches  have  disclosed,  show  that  the  different  epochs  into  which 
life  is  divided  are  not  arbitrary  distinctions,  but  arise  naturally  out  of 
constitutional  differences  in  the  system,  dependent  on  different 
physiological  conditions.  The  natural  epochs  of  human  life  are  six, 
namely,  the  period  of  infancy,  childhood,  boyhood  or  girlhood,  adol- 
escence, manhood  or  womanhood,  and  old  age.  The  space  of  time 
included  in  the  first  four  of  these  periods  is  fixed.  In  all  persons  after 
the  lapse  of  a  certain  number  of  years,  a  definite  change  in  the  system 
uniformly  takes  place,  in  consequence  of  which  the  peculiarities  which 
distinguish  one  period  give  place  to  those  which  characterise  the 
succeeding.  Thus  the  period  of  infancy,  commencing  at  birth,  extends 
to  the  end  of  the  second  year,  the  point  of  time  at  which  the  first 
dentition  is  completed :  the  period  of  childhood,  commencing  at  the 
close  of  the  second  year,  extends  to  the  termination  of  the  seventh  or 
eighth  year,  the  point  of  time  at  which  the  second  dentition  is  com- 
pleted :  the  period  of  boyhood  or  girlhood  extends  from  the  seventh 
or  eighth  year  to  the  commencement  of  the  age  of  puberty ;  that  is, 
in  general,  in  this  country,  in  the  female,  from  the  twelfth  to  the 
fourteenth  year,  and  for  the  male,  from  the  fourteenth  to  the  sixteenth 
year :  the  period  of  adolescence  extends  from  the  commencement  of 
the  period  of  puberty  to  the  twentieth  veer  of  the  female,  and  the 
twenty-fourth  of  the  male  :  the  period  of  womanhood  extends  from 
the  twentieth,  and  of  manhood,  from  the  twenty-fourth  year,  to  an 
age  neither  determined  nor  determinable  with  any  degree  of  exactness ; 
because  the  point  of  time  at  which  mature  age  lapses  into  old  age 
differs  in  every  individual  It  differs  in  many  cases  by  a  considerable 
number  of  years ;  and  it  differs  according  to  primitive  constitution,  to 
the  management  of  early  infancy  and  childhood ;  according  to  regimen, 
exercise,  occupation  physical  and  mental,  and  the  several  other 
circumstances  included:  under  the  general  term  *  mode  of  life.' 

It  is  an  observation  familiar  to  every  one,  that  some  persons  are 
older  at  fifty  than  others  are  at  seventy,  while  instances  every  now 
and  then  occur  in  which  an  old  man  who  reaches  his  hundredth  year 
retains  as  great  a  degree  of  juvenility  as  the  majority  of  those  who 
attain  to  eighty.  The  period  extending  from  the  age  of  thirty  or  forty 
to  that  of  extreme  old  age  is  then  the  only  variable  period  in  the  term 
of  human  existence ;  the  only  period  not  fixed  by  limits  which  it  is 
beyond  the  power  of  man  materially  to  extend  or  abridge. 

The  changes  which  take  place  in  the  system  at  the  different  epochs 
of  life  consist  of  changes  m  the  physical  condition  of  the  body,  and 
are  intimately  connected  with  and  mainly  dependent  on  the  operation 
of  a  principle  of  consolidation,  the  influence  of  which,  commencing  at 
the  first  moment  of  existence,  continues,  without  intermission,  until 
the  last  moment  of  life.  By  this  principle  the  body  is  changed,  first 
from  the  state  of  a  fluid  into  that  of  a  solid ;  and  next,  from  a  soft 
and  tender  solid,  into  a  solid  which  slowly,  imperceptibly,  but  never- 
theless uninterruptedly,  increases  in  firmness  and  hardness. 

When  first  the  human  embryo  becomes  distinctly  visible,  it  is 
almost  wholly  fluid,  consisting  only  of  a  soft  gelatinous  pulp. 
[Forres.]  In  this  gelatinous  pulp  solid  substances.are  formed,  which 
gradually  increase,  and  are  fashioned  into  organs.  These  organs,  in 
their  rudimentary  state,  are  soft  and  tender,  but,  in  the  progress  of 
their  development,  constantly  acquiring  a  greater  number  of  solid 
particles,  the  cohesion  of  which  progressively  increases,  the  organs  at 
length  become  dense  and  firm.    As  the  soft  solids  augment  in  bulk 


and  density,  bony  particles  are  deposited,  sparingly  at  first  and  in 
detached  masses,  but  accumulating  by  degrees:  these,  too,  are  at 
length  fashioned  into  distinct  osseous  structures,  which,  extending  in 
every  direction,  until  they  touch  at  every  point,  ultimately  form  the 
connected  bony  frame-work  of  the  system.  This  bony  fabric,  like  the 
soft  solid,  tender  and  yielding  at  first,  becomes  by  degrees  firm  and 
resisting,  fitted,  as  it  is  designed,  to  be  the  mechanical  support  of  the 
body,  and  the  defence  of  all  the  vital  organs. 

While  the  osseous  system  is  thus  extending  in  every  direction,  and 
everywhere  increasing  in  compactness,  the  progressive  consolidation 
of  the  body  is  equally  manifest  in  all  the  tissues  which  are  composed 
of  the  cellular  membrane  as  well  as  in  all  those  which  possess  a  fibrous 
nature.  The  membranes,  the  ligaments,  the  tendons,  the  cartilages, 
gradually  increase  in  firmness  and  elasticity,  and  proportionally 
diminish  in  flexibility  and  extensibility ;  and  this  change  takes  place, 
to  a  considerable  extent,  in  the  muscular  fibre  also,  as  is  manifest  from 
the  toughness  of  the  flesh  of  animals  that  are  used  for  food,  the  degree 
of  which  every  one  knows  is  in  proportion  to  the  age  of  the  animal ; 
and  from  the  conversion  in  extreme  old  age,  in  many  parts  of  the 
body,  of  muscle  into  tendon,  a  denser  material  being  substituted  for 
theproper muscular  fibre. 

The  steady  and  increasing  operation  of -the  principle  of  consolidation 
is  still  more  strikingly  manifest  in  the  deposition,  as  age  advances,  of 
bony  matter  in  tissues  and  organs  to  which  it  does  not  naturally 
belong,  and  the  functions  of  which  it  immediately  impairs  and 
ultimately  destroys.  The  textures  in  which  these  osseous  depositions 
most  commonly  take  place  are  membranes,  tendons,  cartilages,  and 
the  coverings  of  the  viscera,  but  above  all  the  coats  of  the  blood-vessels, 
in  consequence  of  which  these  highly  flexible,  elastic,  and  moveable 
organs  become  firm,  rigid,  and  immoveable.  But  even  when  not 
converted  into  bone,  several  of  these  structures  lose  their  flexibility 
with  advancing  age,  and  acquire  an  increasing  degree  of  rigidity.  This 
is  strikingly  manifest  in  all  the  parts  of  the  apparatus  of  locomotion ; 
in  the  joints,  the  mechanical  contrivances  for  facilitating  motion,  and 
in  the  muscular  fibre,  the  generator  of  the  power  by  which  motion  is 
produced.  The  joints  in  old  age  are  less  pliable,  less  elastic,  and  more 
rigid  than  in  youth ;  first,  because  the  ligamentous  and  cartilaginous 
structures  of  which  they  are  composed  are  more  dense  and  firm ;  and, 
secondly,  because  the  oily  matter  which  lubricates  them,  and  which 
renders  their  motions  easy  and  springy,  is  secreted  in  less  quantity, 
and  of  inferior  quality.  Induration  and  proportionate  deterioration 
take  place  then  in  the  muscular  fibre,  the  origin  of  the  motive  power, 
and  in  the  joint,  the  instrument  by  which  the  operation  of  the  motive 
power  is  facilitated ;  and  consequently  the  movements  become  slower, 
feebler,  lees  steady,  less  certain,  and  leas  elastic. 

But  among  all  the  changes  induced  in  the  body  by  the  progress  of 
age,  none  is  more  remarkable,  or  has  a  greater  influence  in  diminishing 
the  energy  of  the  actions  of  the  economy,  and  in  causing  the  ultimate 
termination  of  all  those  actions  in  death,  than  the  change  that  takes 
place  in  the  minute  blood-vessels.  The  ultimate  divisions,  or  the 
smallest  branches  of  the  arteries  and  veins,  the  capillary  vessels,  as 
they  are  termed,  are  exceedingly  abundant  in  the  early  periods  of  life, 
and  are  as  active  as  they  are  numerous.  The  capillary  arteries,  the 
masons  and  architects  of  the  system,  by  the  agency  of  which  all  the 
structures  are  built  up,  and  all  the  parts  of  the  body  grow  and  are 
developed,  are  numerous  and  active  m  the  early  stages  of  life,  while 
they  are  carrying  on  and  completing  the  organisation  of  the  frame. 
But  from  infancy  to  childhood,  from  childhood  to  youth,  from  youth 
to  maturity,  and  from  maturity  to  old  age,  the  number  and  activity  of 
these  vessels  progressively  diminish.  Their  coats,  like  other  soft 
solids,  increase  in  density  and  rigidity ;  their  diameter  contracts,  many 
of  them  become  completely  impervious  and  ultimately  disappear. 
The  diameter  of  the  capillary  veins,  on  the  contrary,  enlarges.  The 
coats  of  the  veins,  originally  thinner  than  those  of  the  arteries,  instead 
of  thickening  and  contracting,  seem  rather  to  grow  thinner  and  more 
dilatable :  hence  their  fulness,  their  prominence,  their  more  tortuous 
course,  and  their  greater  capacity.  At  the  two  extreme  periods  of 
life  the  quantity  of  blood  contained  in  these  two  sets  of  vessels  is 
completely  inverted.  In  infancy,  the  proportion  of  blood  contained 
in  the  capillary  arteries  is  greater  than  that  contained  in  the  capillary 
veins ;  in  youth,  this  disproportion  is  diminished ;  at  the  period  of 
maturity,  the  quantity  in  one  set,  nearly  if  not  exactly  balances  that 
in  the  other ;  in  advanced  age,  the  preponderance  is  so  great  in  the 
veins,  that  these  vessels  contain  probably  two-thirds  of  the  entire  mass. 
This  difference  in  the  distribution  of  the  blood,  at  the  different  epochs 
of  life,  affords  an  explanation  of  several  important  phenomena 
connected  with  health  and  with  disease.  It  shows,  for  example,  why 
the  body  grows  with  so  much  rapidity  at  the  early  periods  of  life ; 
why  it  remains  stationary  at  the  period  of  maturity ;  why  it  diminishes 
in  bulk  as  age  advances ;  why  a  plethoric  state  of  the  system  affects 
the  arteries  in  youth,  the  veins  in  age ;  why  haemorrhage,  or  a  flow  of 
blood,  is  apt  to  proceed  in  the  young  from  the  arteries,  and  in  the 
aged  from  the  veins;  and  so  on. 

The  growth  of  the  heart  does  not  keep  pace  with  the  extension  of 
the  sanguiferous  system,  nor  does  its  force  increase  with  the  augmenting 
density  and  resistance  of  the  solids ;  hence  there  is  a  disturbance  of 
the  balance  between  the  forces  of  propulsion  and  of  extension  which 
increases  with  advancing  age ;  the  diminished  energy  of  the  heart  being 
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indicated  by  the  languor  and  slowness  of  the  pulse,  often  not  exceeding 
fifty  pulsations  in  a  minute,  and  sometimes  «inlrincr  even  lower  than 
this.  Hence,  not  only  is  less  blood  sent  to  the  several  organs,  but  that 
which  is  sent  is  less  completely  acted  upon  by  the  air  in  respiration 
on  acoount  of  the  diminished  quantity  which  is  transmitted  through 
the  pulmonary  system  of  vessels;  hence,  the  diminution  of  all  the 
secretions,  and  hence,  finally,  the  failure  of  the  function  of  digestion, 
the  source  of  the  materials  from  which  the  blood  itself  is  prepared  and 
its  losses  replenished. 

Upon  the  whole,  then,  it  is  clear  that  two  great  changes  take  place 
in  the  physical  condition  of  the  body  in  the  progress  of  age ;  first,  a 
gradual  diminution  in  the  quantity  of  the  fluids,  both  of  the  entire 
mass  contained  in  the  system,  and  of  the  proportionate  quantity 
oontained  in  each  organ;  and  secondly,  a  progressive  augmentation 
and  induration  of  the  solids.  With  this  change  in  the  physical  condition 
of  the  body  is  uniformly  combined  a  no  less  important  change  in  its 
vital  action.  Progressively  and  proportionally  as  the  solid  parts 
increase  in  density  and  rigidity,  they  decrease  in  irritability  and 
mobility ;  that  is,  they  are  less  sensible  to  the  influence  of  stimulants, 
and  the  power  of  contraction  resident  in  the  muscular  fibre  is  less 
excitable. 

AGE  OF  ANIMALS.  It  is  often  a  matter  of  great  practical 
importance  to  possess  some  means  of  determining  the  age  of  ft.nima.la. 
The  data  that  exist  at  present  are,  however,  very  inadequate  to 
determine  this  point.  Amongst  domestic  «ibwa.la  the  age  may  be 
judged  of  by  the  presence,  absence,  or  change  of  certain  organs  in  the 
body. 

The  age  of  the  horse  is  known  principally  by  the  appearance  of  the 
incisor  teeth,  or,  as  they  are  technically  called,  the  nippers.  Of  these 
there  are  six  in  each  jaw,  broad,  thin,  and  trenchant  m  the  foal,  but 
with  flat  crowns  marked  in  the  centre  with  a  hollow  disk  in  the  adult 
animal  The  foal-  or  milk-teeth  appear  fifteen  days  after  birth ;  at  the 
age  of  two  yean  and  a  half  the  middle  pair  drop  and  are  replaced  by 
the  corresponding  permanent  teeth ;  at  three  years  and  a  half  the  two 
next,  one  on  each  side,  fall  and  are  likewise  replaced ;  and  at  the  age 
of  four  years  and  a  half  the  two  external  incisors  of  the  first  set  drop 
and  give  room  to  the  corresponding  pair  of  permanent  teeth.  All 
these  permanent  nippers,  as  we  have  already  observed,  are  flattened 
on  the  crown  or  upper  surface,  and  marked  in  the  centre  with  a 
circular  pit  or  hollow,  which  is  gradually  defaced  in  proportion  as  the 
tooth  wears  down  to  a  level  with  its  bottom.  By  the  degree  of  this 
detrition,  or  wearing  of  the  teeth,  the  age  of  the  animal  is  determined, 
till  the  eighth  year,  at  which  period  the  marks  are  generally  effaced ; 
but  it  is  to  be  observed  that  the  external  incisors,  as  appearing  a  year 
or  two  after  the  intermediate,  preserve  their  original  form  propor- 
tionally for  a  longer  period.  After  the  eighth  year  the  age  of  the 
horse  may  be  still  determined  for  a  few  yean  longer  by  the  appearance 
and  comparative  length  of  the  canine  teeth  or  tushes.  These,  it  is  true, 
are  sometimes  wanting,  particularly  in  the  lower  jaw,  and  in  mares 
are  rarely  developed  at  alL  Those  of  the  under  jaw  appear  at  the  age 
of  three  yean  and  a  half,  and  the  upper  at  four;  till  six  they  are 
sharp-pointed,  and  at  ten  they  appear  blunt  and  long,  because  the 
gums  begin  about  that  period  to  recede  from  their  roots,  leaving  them 
naked  and  exposed ;  but  after  this  period  there  are  no  further  means 
of  judging  of  the  horse's  age,  excepting  from  the  comparative  size, 
bluntness,  and  discoloured  appearance  of  the  tushes.  The  duration 
of  the  horse's  life  seldom  surpasses  thirty  yean,  though  there  have 
been  instances  recorded  in  which  it  is  said  to  have  extended  to  double 
that  period. 

In  cattle  with  horns,  the  age  is  indicated  more  readily  by  the  growth 
of  these  instruments  than  by  the  detrition  and  succession  of  the  teeth. 
The  deer  kind,  which  shed  their  horns  annually,  and  in  which,  with 
the  single  exception  of  the  rein-deer,  they  are  confined  to  the  male 
sex,  have  them  at  first  in  the  form  of  simple  prickets  without  any 
branches  or  antlers ;  but  each  succeeding  year  of  their  lives  adds  one 
or  more  branches,  according  to  the  species,  up  to  a  certain  fixed 
period,  beyond  which  the  age  of  the  animal  can  only  be  guessed  at 
from  the  size  of  the  horns  and  the  thickness  of  the  burr  or  knob 
at  their  roots  which  connects  them  with  the  skulL  In  the  common 
stag,  the  pricket  or  first  horn  falls  during  the  second  year  of  the 
animal's  life,  and  is  replaced  by  one  with  a  single  antler,  and  called, 
from  this  circumstance,  the  fork.  This  again  falls  during  the  third 
year,  and  is  replaced  by  the  third  horn,  which,  as  well  as  the  fourth 
or  following  pair,  have  commonly  three  or  four,  and'sometimes  even 
five  branches.  In  the  same  manner  the  number  of  antlere  goes  on 
increasing  till  the  eighth  year  of  the  animal's  life,  beyond  which 
period  they  follow  no  fixed  rule,  though  they  still  continue  to  increase 
in  number,  particularly  towards  the  summit  of  the  horn,  where  they 
are  often  grouped  in  the  form  of  a  coronet,  and  in  this  state  they  are 
called  royal  antlers.  The  fallow-deer,  the  roe-buck,  and  others  of  this 
genus,  present  similar  phenomena ;  the  number  of  the  antlers  increases 
according  to  certain  fixed  rules  up  to  a  certain  period,  beyond  which 
the  age  can  only  be  determined,  as  in  the  stag,  by  the  comparative  size 
and  development  of  the  burr  and  shaft,  or  that  part  of  the  horn  from 
which  the  antlers  grow.  In  the  former  species,  the  prickets  of  the 
second  year  are  replaced  by  horns  bearing  two  antlers,  and  already 
beginning  to  assume  the  palmatod  form  which  distinguishes  them 
from  the  antlers  of  most  other  deer.    Afterwards  this  palm  increases 


in  breadth,  and  assumes  an  indented  form  on  the  superior  and 
posterior  borders  :  these  are  the  fourth  horns,  which  are  shed  in  the 
animal's  fifth  year,  and  are  replaced  by  others  in  which  the  palm  it 
cloven  or  subdivided  irregularly  into  distinct  parts,  so  that  the  horns 
of  old  "itm^w  frequently  assume  a  great  diversity  and  singularity  of 
form.  From  this  period  the  horns  begin  to  shrink  in  size,  and  are 
even  said  to  end  in  becoming  simple  prickets  as  in  the  first  year. 

The  horns  of  oxen,  sheep,  goats,  and  antelopes,  which  are  hollow 
and  permanent,  are  of  a  very  different  form,  and  grow  in  a  different 
manner,  from  those  of  the  deer  kind.  These,  as  is  well  known, 
consist  of  a  hollow  sheath  of  horn,  which  coven  a  bony  core  or  process 
of  the  skull,  and  grows  from  the  root,  where  it  receives  each  year  an 
additional  knob  or  ring,  the  number  of  which  is  a  sure  indication  of 
the  animal' 8  age.  The  growth  of -the  horns  in  these  animals  is  by  no 
means  uniform  through  the  whole  year,  but  the  increase,  at  least  in 
temperate  climates,  takes  place  in  spring;  after  which  there  is  no 
further  addition  till  the  following  season.  In  the  cow  kind,  the  horns 
appear  to  grow  uniformly  during  the  first  three  yean  of  the  animal' § 
lixe>;  consequently,  up  to  that  age  they  are  perfectly  smooth  and 
without  wrinkles,  but  afterwards  each  succeeding  year  adds  a  ring  to 
the  root  of  the  horn,  so  that  the  age  is  determined  by  allowing  three 
yean  for  the  point  or  smooth  part  of  the  horn  and  one  for  each  of  the 
rings.  In  sheep  and  goats  the  smooth  or  top  part  counts  but  for  one 
year,  as  the  horns  of  these  "»™**«  show  then*  first  knob  or  ring  in  the 
second  year  of  their  age ;  in  the  antelopes  they  probably  follow  the 
same  rule,  though  we  have  very  little  knowledge  of  their  growth  and 
development  in  these  animals. 

There  are  very  few  instances  in  which  the  age  of  animals  belonging 
to  other  nlnronn  can  be  determined  by  any  general  rules.  In  birds  it 
may  be  sometimes  done  by  observing  the  form  and  wear  of  the  bill ; 
and  some  pretend  to  dj«*a«ff"ufr  the  age  of  fishes  by  the  appearance  of 
their  scales,  but  their  methods  are  founded  on  mere  hypotheses,  and 
entitled  to  no  confidence.  The  age  of  the  whale  is  known  by  the  size 
and  number  of  lamime  of  whale-bone,  which  increase  yearly,  and,  if 
observation  can  be  relied  upon,  would  sometimes  indicate  an  age  of 
three  or  four  hundred  yean  for  these  animals. 

AGE  OF  TEEEa  Plants,  like  animals,  are  subject  to  the  laws  of 
mortality,  and  seem  mostly  to  have  a  limited  period  for  their  existence. 

It  is  chiefly  to  annual  and  biennial  plants  that  what  may  be  called 
a  precise  period  of  duration  is  fixed ;  a  period  determined  by  the 
production  of  their  fruit,  and  not  capable  of  being  prolonged  beyond 
that  event,  except  by  artificial  means.  Plants  that  live  for  a  long  time 
belong  either  to  the  class  of  Endogtn*  or  Exogtau. 

To  the  first  of  these  classes  belongs  the  PcUm  Tribe,  and  some  other 
tropical  trees.  There  is  scarcely  any  well-attested  evidence  of  these 
plants  ever  A/vp^^g  any  considerable  age.  It  has  indeed  been 
supposed,  that  certain  Brazilian  cocoa-nut  palms  may  be  from  600  to 
700  yean  old,  and  that  othen  probably  attain  to  the  age  of  something 
more  than  300  years.  But  the  method  of  computing  the  age  of  palms, 
which  is  either  by  the  number  of  rings  externally  visible  upon  their 
rind  between  the  base  and  summit  of  the  Btem,  or  by  comparing  the 
oldest  specimens,  the  age  of  which  is  unknown,  with  young  trees  of  a 
known  age,  is  entirely  conjectural,  and  not  founded  upon  sound 
physiological  considerations;  besides  which,  the  date-palm  which  is 
best  known  to  Europeans,  does  not  at  all  justify  the  opinion  that 
palms  attain  a  great  age;  the  Arabs  do  not  assign  it  a  greater  longevity 
than  from  two  to  three  centuries.  Independently  of  this,  the  mode 
of  growth  of  such  endogenous  trees  as  palms  seems  to  preclude  the 
possibility  of  their  ATtatmg  beyond  a  definite  period  of  no  great 
extent.  The  diameter  to  whichrtheir  trunks  finally  attain  is  very 
nearly  gained  before  they  begin  to  lengthen,  and  afterwards  all  the 
new  woody  matter,  which  every  successive  leaf  necessarily  produces 
during  its  development,  is  insinuated  into  the  centre.  The  consequence 
of  this  is,  that  tne  woody  matter  previously  existing  in  the  centre  is 
displaced  and  forced  outwards  towards  the  circuniference.  As  this 
action  is  constantly  in  progress,  the  circumference,  which  in  the 
beginning  was  soft,  becomes  gradually  harder  and  harder,  by  the 
pressure  from  within  outwards,  till  at  last  it  is  not  susceptible  of  any 
further  compression.  After  this  has  occurred,  the  central  parts  will 
gradually  solidify  by  the  incessant  production  of  new  wood,  which 
thrusts  outwards  the  older  wood,  till  at  last  the  whole  stem  must 
become  equally  hard,  and  no  longer  capable  of  giving  way  for  the 
reception  of  new  matter;  for  what  has  once  been  formed  always 
remains,  and  is  never  absorbed  by  surrounding  parts.  It  is  probable, 
for  this  reason,  that  endogenous  trees,  such  as  palms,  attain  no 
considerable  age,  and  that  the  duration  of  their  existence  must  be 
absolutely  fixed  in  each  species  by  the  power  they  may  respectively 
have  of  permitting  the  descent  of  woody  matter  down  their  centre. 

In  exogenous  trees  it  is  quite  the  reverse,  and  to  their  existence  no 
limited  duration  can  be  assigned.  In  consequence,  first,  of  the  new 
woody  matter  which  is  constantly  formed  beneath  the  bark  near  the 
circumference  of  their  trunk,  and,  secondly,  of  the  bark  itself  being 
capable  of  indefinite  distention,  no  compression  is  exercised  by  the 
new  parts  upon  those  previously  formed ;  on  the  contrary,  the  bark  is 
incessantly  giving  way  to  make  room  for  the  wood  beneath  it,  while 
the  latter  is,  in  consequence,  only  glued,  as  it  were,  to  what  succeeds 
it,  without  its  own  vital  powers  being  in  any  degree  impaired  by 
compression.    It  is  in  the  newly-formed  wood  that  the  greatest  degree 
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of  vitality  resides  :  in  the  old  wood  near  the  oentro  life  in  time 
becomes  extinct ;  but  as  each  aucceseivo  layer  poeaeaua  an  existence  m 
a  great  degree  independent  of  that  which  preceded  it,  the  death  of 
the  central  pert  of  an  exogenous  tree  is  by  no  means  connected 
with  any  diminution  of  vitality  in  the  circujnforence.  Hence  it  ia  that 
hollow  trees  are  often  so  healthy  ;  and  that  trees  in  the  most  vigorous 
atate  are  often  found  decayed  at  the  heart  without  any  external  sign, 
as  timber-merchante  frequently  discover  to  their  cost.  Of  the  many 
remarkable  cases  upon  record  of  aged  trees  the  following  are  among 
the  more  interesting  :■ — 

At  EUeralie,  the  birth-place  of  Wallace,  three  miles  to  the  south- 
west of  Paisley,  stands  an  oak,  in  the  branches  of  which  tradition 
relates  that  on  one  occasion  that  chieftain  concealed  himself  with  three 
hundred  of  his  followers.  However  improbable  the  latter  eircumstence 
may  be,  it  is  at  least  certain  that  the  tree  may  well  have  been  a 
remarkable  object  even  at  the  period  assigned  to  it  by  tradition, 
namely,  in  the  beginning  of  the  11th  century;  and  if  so,  this 
individual  must  be  at  least  TOO  yean  old.  Ita  branches  are  said  to 
have  ones  covered  a  Scotch  acre  of  ground ;  but  its  historical  interest 
has  rendered  it  a  prey  to  the  curiosity  of  the  stranger,  and  its  limbs 
I.*"-  ifhJiidIItt  ^wnnut-rib*  tin  i:**^0  wmQini  except  its  trunk. 


have  gradually  disappeared  till  li< 


The  Wallaoe  Oak. 
Of  ancient  yews  several  authentic  instances  can  be  rfr"-1  At 
Ankarwyke  House,  near  Staines,  ia  a  yew  older  than  the  meeting  of  the 
English  barons  at  Runnymede,  when  they  compelled  King  John  to 
grant  Magna  Chart*.  This  tree,  at  S  feet  from  the  ground,  measures 
9  feet  S  inches  in  diameter  ;  and  its  branches  overshadow  a  circle  of 


The  Anlenry ka  Tew. 
207  feet  in  circumference.   The  yewsof  Fountains'  Abbey,  in  Yorkshire, 
are  probably  more  than  1200  yean  old,  and  to  other*  ""   ~~"  "*  "  '" 
2500  to  3000  years  has  ' 
■at  mat.  div.  vol.  i 


AGE  OF  TREES.  « 

Even  this  degree  of  antiquity  is,  however,  much  leas  than  that  of 
the  Baobab  trees  of  Africa,  estimated  by  Adanson  at  5160  yean ;  and 
the  deciduous  cypress  of  Chepultepeo  in  Mexico,  which  the  younger 
De  Candolle  considers  still  older. 

The  following  list  of  old  trees  is  from  Moquin  Tendon's  'Terato- 
logjeVegetale:'- 

There  ai    ' 


Clmui  (Kim] 
Cupnaaua  (Crpreai) 
HssenflTT)        .        . 

Larti  (Urea)       . 
Cutanea  (Chestnut) 
Citrus  (Oman,  Letaont, 
Plalanu*  (Plane)      . 
Cedros  {Cedar)     . 
Jnalana  (Walnat) 

Antes  (Bpruae) 

Olea  (Olive)     . 

Adauonla  (Baobab) 
Manama  (Draton  Tree) 

are.) 

100,  100  vean, 

too    „ 

■17      „ 
Hi     „ 

let     „ 

*<>.  .. 
ait    „ 

Ms,  s;o     „ 

■  to,  0.16      „ 

100,  SOS,  040       „ 

710      „ 

'  »oo     " 

1100      „ 

too,  iooo,  iooo     ,, 

1011,  4 1 01        ), 

The  way  in  which  the  age  of  some  of  these  specimens  has  been  com- 
puted is  twofold  :  firstly,  by  comparing  them  with  other  old  specimens, 
the  rats  of  growth  of  which  is  known ;  and  secondly,  by  cutting 
out  a  portion  of  their  aircnmforonou,  and  oounting  the  number  of 
concentric  rings  that  are  visible.  For  in  sxogenous  trees  the  woody 
cylinder  of  one  year  ia  divided  from  the  succeeding  one  by  a  denser 
substance,  which  marks  distinctly  the  line  of  separation  of  the  two 

years. 

In  the  course  of  inquiries  into  the  method  of  computing  the  age  of 
ancient  trees,  a  discovery  has  been  mads  of  some  importance  to  timber 
growers,  inasmuch  SB  it  shows  that  those  who  plant  for  profit  alone 
should  not  allow  their  trees  to  grow  beyond  a  certain  number  of  yean, 
varying  according  to  species :  for  it  has  been  found  that  so  far  are 
exogenous  trees  from  continuing  always  to  increase  in  diameter  at  the 
same  rate,  that  every  kind  diminishes  in  its  rate  of  growth  after  a 
certain  age  : — the  oak,  for  example,  between  its  fortieth  and  its  sixtieth 
year,  the  elm  after  its  fiftieth,  tie  spruce-fir  after  ita  fortieth,  and  the 
yew  probably  after  ita  sixtieth.  With  referenoe  to  this  subject,  Pro- 
fessor De  Candolle  has  constructed  a  table  of  rate  of  growth,  which  we 
subjoin. 


Table  of  the  rate  of  Increaao  in  Diameter  of  certain  Exogenous 

Trees,  expressed  in  lines. 
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AGENEIOSES,  in  Ichthyology,  >  genus  of  Abdominal  Melacoptery- 
gioua  fishes,  separated  from  the  Silurtt  by  Laoe'pede,  and  containing 
two  species,  both  from  the  fresh-water  lakes  and  riven  of  Surinam. 

AGGERZEEN.    [Amtilofe*,  Strtaieero*.'] 

AOILA-WOOD.    [AqniunuouJ 

AGNO'STUS,  the  remarkable  fossil  genua  df  Onutaeta  usually  fou 
with  Aiaphui  Buchii  and  other  trilobitee  in  the  lower  Pahaoioio  strn™. 
(Brongniart)    Called  Sattvi  by  Dolman.    It  abounds  near  Llandeilo 
and  Christianis. 

.AONOTHE'RICM,  ■  fossil  gram  of  Mammalia.     (Koup.) 

A'GONUS,  in  Ichthyology,  a  genus  of  Acsnthopterygious  fishes, 
first  separated  from  the  Colli  by  Blocb,  and  afterwards  adopted,  by 
Laoe'pede  and  Pallas,  under  the  different  names  of  Aipidophona  and 
Phaiangitla.  The  greater  Dumber  of  the  species  belonging  to  the  genua 
Agmnu  are  found  in  the  northern  Pacific  Ocean,  particularly  along  the 
coast  of  Japan,  and  northward  as  far  aa  Behring's  Straits.  They  are 
all  of  diminutive  size,  never  exceeding  nine  or  ten  inches  in  length,  and 
are  nowhere  used  as  an  article  of  human  food.    One  apeoiea  only,  the 


France,  Holland,  Iceland,  and  even  Greenland  ;  it  is  also  found  in  the 
Baltic,  but,  according  to  Baron  Cuvier,  never  in  the  Mediterranean, 
though  Bninnich  expressly  affirms  the  contrary.  (Hiitoirt  NtUvrdlc 
de  Pouioni,  of  Baron  Cuvier  and  M.  Valenciennes.) 

AGOUTI  (JJajjyroeta,  Illiger ;  Cldotvnmt,  F.  Cuvier),  in  Zoology,  a 
genua  of  animals  belonging  to  the  class  Mammalia  and  otdar  Sodtnlta. 

The  moat  prominent  zoological  characters  of  the  Agoutis  are  found 
in  the  nature  and  conformation  of  the  feet  and  toes.  The  toes  are 
provided  with  large  powerful  daws,  and  yet  the  »"'""<«  nuke  no  use 
of  them  in  fl'sjp'"E  or  burrowing ;  they  are  pretty  long  and  perfectly 
separate  from  one  another,  enabling  them  to  hold  their  food  between 
their  fore-paws,  and  in  this  manner  to  convey  it  to  their  mouth.  Like  all 
other  sairasjs  which  are  thus  aocustomed  to  use  the  fore-paws  aa  hands, 
they  have  a  habit  of  sitting  upright  upon  their  hind-quarters  to  eat, 
and  frequently  also  assume  the  aame  position  when  they  would  look 
arou  ud  them,  or  are  surprised  by  nuy  unusual  sound  or  occurrence.  Their 
food  is  exclusively  of  a  vegetable  nature,  and  consista  most  commonly 
of  wild  yams,  potatoes,  and  other  tuberous  roots  :  in  the  islands  of  the 
different  West  India  groups  they  are  particularly  destructive  to  the 
sugar-cane,  of  the  roots  of  which  they  are  extremely  fond.  The  planters 
employ  every  artifice  for  destroying  them,  so  that  at  present  they  have 
become  comparatively  rare  in  the  sugar  islands,  though  on  the  first 
settlement  of  the  Antilles  and  Bahamas  they  am  said  to  have  swarmed 
in  such  counties*  multitudes  ss  to  have  constituted  the  principal  article 
of  food  for  the  Indians.  They  ware  the  largest  quadrupeds  indigenous 
in  these  islands  upon  their  first  discovery.  The  same  rule  of  geogra- 
phical distribution  holds  good  generally  in  other  cases,  namely,  that  where 
groups  of  islands  are  detached  at  some  distance  from  the  mainland  of 
a  particular  continent,  the  smaller  species  of  inhabitants  are  usually 
found  spread  over  both,  whilst  the  larger  and  more  bulky  am  confined 
to  the  mainland  alone,  and  are  never  found  to  be  indigenous  in  the 
small  insulated  lands. 

Though  the  Agoutis  use  their  fore-paws  a*  hands  to  hold  their  food 
whilst  they  eat,  yet  their  toes  are  nevertheless  rigid  and  inflexible, 
and  their  claws  large,  blunt,  and  nearly  straight.    They  are  oonse- 

3uentiy  deprived  of  the  power  of  ascending  trees  ;  and  as  they  also 
o  not  construct  burrows,  they  wander  at  large  among  the  woods, 
sheltering  themselves  beneath  fallen  timber,  or  in  the  hollow  of  some 
.  decayed  tree.  Here  they  produce  and  nurture  their  young,  bringing 
forth,  according  to  soma  accounts,  three)  or  four  tunes  in  the  year ; 
according  to  others,  never  having  more  than  a  single  litter  in  the  same 
season,  and  even  that  conaiating  of  not  more  than  two  or  three  indi- 
viduals. It  is  probable,  however,  from  the  amazing  numbers  of  these 
Manila  found  in  all  the  hotter  parts  of  South  America,  notwithstand- 
ing the  destruction  made  among  them  by  small  carnivorous,  minr1*. 
aa  well  as  by  the  Indians,  and  likewise  from  the  close  affinity  which 
they  bear  to  the  hare  and  rabbit  of  our  own  country,  that  the  Agoutis 
are  tolerably  prolific  The  young  are  brought  forth  with  their  eyes 
closed,  ss  in  the  esse  of  moat  of  the  RodaUia  and  Cantirora  ;  but  they 
are  covered  with  hair,  or  rather  small  bristles  of  the  same  colour  ■ 
the  mother :  they  soon  acquire  the  use  of  their  limbs,  and  learn  i 
shift  for  themselves. 

The  hind  legs  of  the  Agoutis  are  considerably  longer  than  the  fore, 
and  their  paoe  is  tolerably  rapid  for  a  short  distance.  But  they  seldom 
trust  to  speed  of  foot  for  their  safety,  but  seek  for  shelter  and  security 
in  the  first  hallow  tree,  or  under  the  first  rock  they  meet  with.  Here 
they  allow  themselves  to  be  captured,  without  any  other  complaint  or 
resistance  than  the  omission  of  a  sharp  plaintive  note.  The  bead  of 
the  Agouti  is  large,  the  forehead  and  face  convex,  the  nose  swollen  and 
tuberous,  the  ears  round,  short,  snd  nearly  naked,  and  the  eyes  large 
and  black.      The  hair  is  simulated   in  different  degress  with  black, 


AGOUTI. 

yellow,  and  green  ;  it  is  generally  c 
spines  of  a  hedgehog,  though  in  oni 
to  the  fur  of  the  rabbit ;  the  tail  is  most  commonly  a  mere  naked 
stump  or  tubercle,  which  in  the  Aeoucby  alone  attains  any  apparent 
length,  and  is  covered  with  a  few  short  scattered  hairs.  The  teeth  an 
twenty  in  all ;  namely,  two  incisors  and  eight  molars,  four  on  eich 
side,  in  each  jaw.  The  latter  are  all  nearly  of  the  same  size,  oval  in 
figure,  and  with  flat  crowns,  which  exhibit  the  different  convolutions 
of  the  enamel  ss  it  penetrates  the  softer  materials  of  which  the  body 
of  the  tooth  is  composed.  It  is  impossible  from  mere  description  to 
convey  sn  idea  of  the  intricate  figures  which  these  convolutions  assume ; 
and  we,  therefore,  refer  to  the  annexed  figure,  where  a  and  ft  in  the 
diagram  reprsssnt  respectively  the  upper  snd  lower  jaws,  and  the 
figures  1,  2,  and  S,  the  appearances  of  the  teeth  at  different  ages,  or 
after  different  degrees  of  trituration ;  No.  8,  representing  the  teeth 


Teeth  of  the  Agouti,  from  drier's  '  Dents  des  Waramiffres.' 
shortly  after  they  begin  to  wear ;  No.  2,  their  intermediate  state  ;  and 
No.  1,  when  very  much  worn.  The  teeth  are  exclusively  adapted  for 
vegetable  food ;  they  are  essentially  formed  for  grinding  snd  bruising, 
not  for  cutting  and  tearing.  The  stomach  and  intestines  therefore, 
which  are  always  in  harmony  with  the  organs  of  mastication,  are  fitted 
only  for  the  digestion  of  vegetable  substances.  The  flesh  of  these 
animals  is  white  and  tender  ;  it  ia  a  very  oommon  and  favourite  article 
of  food  in  South  America,  and  is  dressed  like  hare  or  rabbit  The 
following  species  are  distinctly  known : — 

1.  The  Common  Agouti  {Datyprotta  Aguti),  sometimes  called  the 
Long- Nosed  or  Yellow-Bumped  Cavy,  from  its  long  nose  and  the  preva- 
lent colour  of  its  back  snd  shoulders,  is  the  size  of  a  middling  hare, 
being  one  foot  eight  inches  in  length,  and  about  eleven  or  twelve  inches 
high  at  the  croup.  The  heed  resembles  that  of  the  rabbit,  the  nose  is 
thick  and  swollen,  the  face  arched,  the  upper  lip  divided,  the  ears 
round  and  naked,  the  eyes  large,  the  upper  jaw  considerably  longer 
than  the  lower,  and  the  tail  a  naked  flesh-coloured  stump.  The  hairs 
of  the  upper  and  fore  parts  of  the  body  are  simulated  with  brown, 
yellow,  and  black,  which  give  the  animal  a  speckled  yellow  and  green 
appearance  on  the  neck,  head,  back,  snd  sides  ;  on  the  croup  however 
they  are  of  a  uniform  golden  yellow,  much  longer  than  on  any  other 
part  of  the  body,  snd  directed  backwards  ;  the  breast,  belly,  snd  inner 
side  of  the  fore-wins  and  thighs  are  light  straw  colour,  and  the  mous- 
taches snd  feet  black.  The  general  length  of  the  hair  on  the  upper  and 
anterior  parte  of  the  body  is  about  an  inch,  that  of  the  croup  is  upwards 
of  four  inches  long,  snd  all,  excepting  the  short  coarse  fur  of  the  legs 
and  feet,  and  that  on  the  breast  and  belly,  is  of  a  stiff  harsh  nature, 
partaking  more  of  tile  quality  of  bristles  than  of  simple  hair. 

2.  The  Black  or  Crested  Agouti  (Daiyprocta  erutala),  is  rather  impro- 
■ly  called  the  Crested  Agouti  by  M.  Georfroy  St.  Hilaire,  since  the 
rs  of  its  head  and  neck  do  not  exceed  those  of  the  shoulders  and 

back  in  length.  It  is  considerably  smaller  than  the  Common  Agouti, 
being  about  the  site  of  a  rabbit,  whilst  that  species  approaches  the 
dimensions  of  the  hare.  Its  general  proportions  and  form,  however, 
are  the  same ;  but  the  hairs  of  the  back  and  sides,  instead  of  being 
simulated  with  various-coloured  rings  as  in  that  species,  are  nearly 
uniform  black,  whilst  the  long  hairs  of  the  croup  are  perfectly  so:  the 
belly  snd  lags  are  equally  covered  with  short  dark  hair.     There  Is 


perly 


not  any  hpmm  of  crest,  and  tha  tail  is  still  ^rtkninth.    always  reckoned  oneof  our  wild  medidl^  plant*,   and  i. 
Common  Agouti  Both  this  species  end  the  former  Mem  to  inhibit  the    employed  as  an  ingredient  m  herb-tea*. 


Black  or  Crested  Agouti  {Datyprocia  crulata). 

however,  appearing  to  have  a  rather  mors  extensive  range,  and  to 
be  likewise  found  in  the  West  India  Illlndi,  and  even  as  fir  south 
as  Paraguay. 

8.  TheAcouchy,  oiOlin Agouti {Datyproaa Aetuhi),a cootiierMj 
r  miller  than  either  of  the  foregoing  specie*,  and  is  at  once  distinguished 
by  the  greater  length  of  its  tail,  -which  is  upwards  of  two  inches  In 
length,  not  much  thicker  than  a  crow's  quill,  and  covered  with  short 
scattered  hairs  like  those  on  the  tail  of  a  rat.    In  other  respects  it  is 


oft! 


ncby  ( ntuxprorfa  Aevihi). 
is  form  as  the  Agoutis ;  has  the  same  naked  round  ei 


9  large  black  eyes,  and  the  same  olive-green  colour  mixed  with 
yellow  and  black.  The  hairs  of  the  croup  are  not  so  long  as  in  the 
Agoutis,  but  are  perfectly  black  ;  and  all  the  under-parta  of  the  body, 
the  breast,  belly,  and  interior  of  the  arms  and  thighs,  straw-coloured 
with  a  tinge  of  red.    The  hair  of  the  legs  and  feet  is  short  and  black, 


parts  of  Brazil. 

*.  White-Toothed  Agouti  (Daiyprorta  croecmata,  Wagler)  is  a  species 
founded  by  Wagler  upon  a  specimen  brought  by  Spii  from  the 
river  Amazons*.  It  is  about  the  same  size  as  tha  Common  Agouti, 
but  it  differs  in  its  incisor  teeth  being  entirely  white,  in  having 
the  tarsi  shorter,  the  nails  shorter,  and  the  general  hue  of  ite  fur 
much  richer. 

5.  Datyprocta  prymnolopha  is  a  species  described  by  Wagler,  which 
inhabits  Guiana.  It  Is  one  of  the  most  beautiful  of  the  species,  and 
hi  readily  distinguished  by  the  broad  black  band  which  runs  along  the 
hinder  half  of  the  back,  and  is  continued  to  the  tail. 


E.  Gray.  It  is  readily  distinguished  by  its  black  colour  and  large 
Bite.     It  inhabits  the  northern  provinces  of  Brazil. 

7.  Azara's  Agouti  (Datypracta  Amra),  a  species  inhabiting  Para- 
guay, Bolivia,  and  the  southern  parts  of  Brazil.  Mr.  Waterhouse  says 
it  is  identical  with  Dr.  Gray' a  D.  punctata. 

AGRIMCNIA,  a  genus  of  plants  belonging  to  the  order  Rotacat. 
It  is  known  from  all  the  other  genera  of  the  same  tribe  by  it*  having 
only  two  or  three  pistils  enclosed  in  the  deep  tube  of  it*  calyx,  from 
7  to  20  stamens,  and  small-notched  petals. 

The  common  species,  Agrimonia  Eupaloria  (Common  Agrimony), 
is  an  erect,  hairy,  herbaceous  plant,  frequent  by  the  side  of  hedges  in 
fields,  on  the  skirts  of  woods,  and  in  similar  situations  all  over  England- 
It*  lower  leaves  are  interruptedly-pinnated,  with  the  leaflets  of  an  oval 
form,  and  coarsely  serrated.  When  bruised,  they  yield  a  slight  bat 
pleasant  aromatic  odour.  The  stem  is  nearly  simple,  and  a  foot  and  a 
half  or  two  feet  high.  The  flowers,  which  an  small  and  yellow,  are 
succeeded  by  little  bur-like  fruits. 

The  leaves,  which  are  astringent  and  aromatic,  have  been  found 
useful  in  the  preparation  of  fever-drinks,  and  for  the  cure  of  alight 
Inflammation  in  the  mouth  or  throat ;  on  this  account  Agrimony  is 


Common  AtjrlmonT  {Agrimama  Etipaleria). 

AGBIMONY.    [AawMOHi*.] 

AQRI0PE3  (Agriopui,  Cuvier),  in  Ichthyology,  a  genosof  Acanthop- 
terygiou*  fishes,  belonging  to  the  family  which  SL  Cuvier  denominates 
Jo*a  Ouirattia,  and  which  are  distinguished  from  other  families  of 
the  same  order,  by  having  the  suborbital  plates  extending  backwards 
over  the  cheeks,  so  as  to  cover  either  the  whole  or  the  greater  part  of 


genera  of  fishes  is,  that  they  have  only  nine  rays  in  the  pectoral  fins, 
a  number  very  rarely  found  jn  this  class  of  animals.    Three  sj 
are  enumerated  by  Messrs.  Cuvier  and  Valenciennes  ;- 


£  The  Warty  Agriope  (A.  vemconi)  is  so  called  from  having  the 
akin  of  ths  head  and  body  entirely  covered  with  prominent  conical 
tubercles,  surrounded  at  the  base  with  small  papilla;.  It  grows  to 
the  same  sue,  and  inhabit*  the  same  localities,  as  the  preceding  species. 

S.  The  Aorieptu  Ptrmanmt  is  found  in  the  neighbourhood  of  Lima, 
and  grows  to  tile  length  of  eight  or  nine  inches. 

AGR08TEM  MA  (from  kypis,  a  field,  and  <rt  Auia,  a  crown),  a  genus 
of  plant*  belonging  to  the 
Silentoui  division  of  the 
order  Oaryoph/llaaa.  It 
has  several  species,  the 
best  known  of  which  is 
the  Corn  Cookie,  which  is 
now  referred  to  tha  genus 
Lychnit  [Li  ohm  is]  or 
Qitkam. 

ADKO'STIS,  a  genus 
of  Grasses,  consisting 
of  a  considerable  number 
of  specie*  with  loose- 
branched  oapulary  pani- 
cles of  flowers,  and  a  creep- 
ing habit.    Among  British 


2™"""" 


by  the  glun 


■  <•> 


flower      being      two       in 
number,  unequal  in  size, 
of     a    membranous    tax-       *& 
ture,  and  containing  but  .      J 
a  single  floret;  while  the  K\  I 
palate,  or  inner  scales,  are    "SjW 
short,  very  thin,   almost     ^ 
transparent,    and  two  in 
number,    the    larger    of  _ 

them  occasionally  having  " 

an  awn  at  its  back. 
Two  species  only  are  natives  < 


Afroitii  alba. 

this   country— one  of   which, 
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A.  vutgaru,  ia  found  everywhere  in  dry,  exposed,  barren  situations, 
and  is  of  very  little  value  to  the  fanner,  except  for  its  earliness ;  the 
other,  A.  alba,  is  equally  abundant  in  marshy  places,  where  it  forms 
a  valuable  pasture.  Under  the  name  of  Irish  Fiorin  Grass,  this 
species  has  been  the  object  of  much  attention  from  experimental  agri- 
culturists, some  of  whom  have  extolled  its  qualities  very  highly  as  a 
marsh-fodder;  but  the  experience  of  others  does  not  confirm  their 
opinion;  nor  does  it  appear  to  thrive  in  England  so  well  as  it  is 
represented  to  do  in  Ireland,  where  its  vigour  is  such  as  to  have  led  to 
the  belief  that  the  Irish  plant  is  a  distinct  species,  called  A.  ttolonifera. 
In  England  it  is  best  known,  along  with  A.  vulgarity  under  the  name 
of  Quitch,  or  Quicks,  and  is  generally  extirpated  as  a  troublesome 
weed,  in  consequenoe  of  the  rapidity  with  which,  by  means  of  its 
creeping,  rooting,  vivacious  stems,  it  spreads  and  overruns  pasture- 
and  garden-ground. 

AL    [Bbadyfus.] 

AIR-BLADDER,  a  peculiar  organ  with  which  the  great  majority 
of  fishes  are  provided,  and  by  which  they  are  enabled  to  adapt  the 
specific  gravity  of  their  bodies  to  the  various  pressures  of  the  super- 
incumbent water  at  different  depths.  It  is  composed  of  a  lengthened 
sac,  sometimes  simple,  as  in  the  common  perch,  sometimes  divided 
into  two  or  more  compartments,  by  a  lateral  or  transverse  ligature, 
as  in  the  trout  and  salmon,  and,  at  other  times,  furnished  with 
appendices,  more  or  less  numerous  according  to  the  particular  species. 
In  all  cases,  it  is  composed  of  a  thick  internal  coat  of  a  fibrous  texture, 
and  of  a  very  thin  external  coat;  the  whole  being  enveloped  in  the 
general  covering  of  the  intestines. 

The  modifications  of  this  organ  are  infinitely  varied  in  different 
genera  and  species  of  fishes.  In  the  greater  number  of  instances  it 
has  no  external  opening,  and  the  air  with  which  it  is  found  distended 
is  believed  to  be  produced  by  the  secretion  of  a  certain  glandulous 
organ,  with  which  it  is  in  all  these  cases  provided.  This  air  has  been 
examined,  and  found  to  consist  of  oxygen  and  nitrogen,  but  with  leas 
oxygen  than  common  air.  In  fresh-water  fishes,  the  air-bladder 
communicates  sometimes  with  the  oesophagus,  and  sometimes  with 
the  stomach,  by  means  of  a  small  tube ;  and  it  is  observable,  that 
in  the  greater  number  of  these  instances,  in  which  it  has  a  direct 
external  communication  with  the  intestines,  the  secreting  glands 
above  mentioned  do  not  exist ;  thus  giving  us  strong  reason  to  believe 
that  its  functions  and  uses  are  not  uniformly  the  same  in  all  the 
different  classes  of  fishes.  A  very  limited  number  of  species,  among 
others  the  common  eel,  have  air-bladders  not  only  opening  by  an 
external  duct,  but  likewise  provided  with  secreting  glands ;  and  thus 
occupying  an  intermediate  station  between  the  two  larger  classes,  at 
least  as  far  as  the  nature  and  functions  of  this  organ  are  concerned. 

In  general,  all  fishes  which  enjoy  great  powers  of  locomotion,  and 
have  occasion  to  pass  through  various  degrees  of  superincumbent 
pressure  in  their  rapid  transitions  from  the  surface  to  the  bottom  of 
the  ooean,  are  provided  with  this  important  organ;  and  so  indispensable 
is  it  in  their  economy,  that  those  which,  for  the  sake  of  experiment, 
have  been  deprived  of  it,  have  sunk  helpless  to  the  bottom,  and 
there  remained  incapable  of  moving,  or  even  of  ™*mt™wfag  their 
equilibrium.  But  to  fishes  whose  habits  and  organisation  confine 
them  either  to  the  surface  of  the  water  or  to  the  bottom  of  the  sea, 
and  which,  therefore,  do  not  require  to  pass  through  different  depths, 
or  to  encounter  different  degrees  of  pressure,  the  possession  of  an  air- 
bladder  is  by  no  means  so  essentially  requisite.  Accordingly  we  find, 
that  all  the  different  species  of  rays  and  Pleuronectcs  or  flat-fish,  such 
as  skates,  soles,  turbots,  brills,  etc.,  which  live  only  upon  the  coasts 
and  sand-banks  at  the  bottom  of  the  ocean,  as  well  as  the  mackerel 
and  others  which  find  their  food  entirely  at  the  surface,  have  no 
air-bladder;  and  so  small  is  the  relation  of  this  otherwise  important 
organ  to  the  general  conformation  of  fishes,  that  we  sometimes  find  it 
present  in  one  species,  and  wanting  altogether  in  another  of  the  same 
genus.  Although  it  does  not  appear  that  the  air-bladder  is  connected 
with  the  function  of  respiration  in  fishes,  it  occupies  the  position,  and 
has  the  same  relations,  as  the  lungs  in  reptiles.  It  is,  in  fact,  the 
homologue  of  these  organs.  Fishermen  are  well  acquainted  with  the 
nature  and  functions  of  the  air-bladder,  or,  as  they  most  commonly 
call  it,  the  Swim.  They  are  accustomed  to  perforate  this  vessel  with 
a  fine  needle  in  cod  and  other  species  which  require  to  be  brought 
fresh  to  market,  sometimes  from  a  very  great  distance.  By  this 
operation,  the  confined  air  is  allowed  to  escape,  and  the  fish  constrained 
to  remain  quiet  at  the  bottom  of  their  well-boats,  where  they  live  for 
a  very  considerable  period.  Cod-sounds,  which  are  brought  in  great 
quantities  from  Newfoundland,  are  nothing  more  than  the  salted 
sir-bladders  of  these  fishes.  The  Iceland  fishermen,  as  well  as  those 
of  America,  prepare  isinglass  of  a  very  excellent  quality  from  cod- 
sounds,  though  tney  are  not  acquainted  with  the  method  of  clarifying 
it,  which  the  Russians  practise  in  preparing  isinglass  from  the  sound 
of  the  sturgeon. 

( Owen,  Lecture!  on  Comparative  Anatomy,  vol  ii) 

AIR-CELLS,  in  plants,  are  cavities  in  the  leaves  or  stems,  or  other 
parts  containing  air.  In  water-plants  they  have  a  very  definite  form, 
and  are  built  up  of  little  vesicles  of  cellular  tissue,  with  as  much 
regularity  as  the  walls  of  a  house;  they  no  doubt  enable  the  plant  to 
float  They  are  well  seen  in  the  structure  of  the  Victoria  regia.  In 
ulants  which  do  not  float,  the  form  of  the  air-cells  u  less  definite  j 


they  often  appear  to  be  mere  lacerations  of  a  mass  of  cellular  sub- 
stanoe,  and  their  object  is  unknown ;  well-known  instances  of  their 
presence  are  the  chambers  in  the  pith  of  the  walnut-tree,  and  the 
tubular  cavities  in  the  stem  of  the  bamboo,  and  other  Grasses. 

AIR-PLANTS  are  so  called  because  they  possess  the  power  of  living 
for  a  considerable  time  suspended  in  the  air.  It  is  however  a  mistake 
to  suppose  that  these  plants  are  naturally  suspended  freely  in  the  air, 
and  that  such  a  situation  is  that  in  which  they  will  thrive ;  they  will 
only  exist  in  air  for  a  shorter  or  longer  period,  according  to  the  species 
and  to  other  circumstances,  but  in  the  end  they  will  perish.  This 
arises  from  the  fact  that  all  plants  require  inorganic  as  well  as  organic 
constituents,  and  although  these  latter  elements  can  be  supplied  from 
the  air  in  the  form  of  carbonic  acid,  ammonia,  and  water,  the  former 
oannot. 

There  are  two  different  tribes  to  which  the  name  of  Air-Plants  has 
been  applied;  of  which  one,  containing  the  moss-like  Tillandtia 
usneoidet,  which  hangs  in  festoons  from  the  branches  of  trees  in  the 
hot  damp  forests  of  tropical  America,  and  the  fragrant  T.  xiphioidet, 
which  adorns  the  balconies  of  the  houses  in  Buenos  Ayree,  is  called 
by  botanists  BromeUacece;  the  other,  abounding  in  species  of  the  most 
different  nature  and  appearance,  is  named  Orchidacece, 

Till  within  a  few  years  the  cultivation  of  Air-Plants  of  the  Orckit 
tribe  was  supposed  to  be  attended  with  insuperable  difficulties ;  and  of 
the  many  hundreds  of  beautiful  species  that  are  found  in  foreign 
countries,  scarcely  any  were  known  in  Europe,  except  from  drawings, 
bad  descriptions,  and  imperfect  dried  specimens. 

The  native  country  of  these  curious  plants  is  wherever  a  climate  is 
found  in  which  heat  and  moisture  are  m  excess.  Within  the  tropics 
in  Asia,  Africa,  and  America,  in  damp  and  shady  forests,  by  the  side 
of  fountains,  within  reach  of  the  spray  of  waterfalls,  perched  upon  the 
branches  of  trees,  or  clinging  to  rocks  and  stones  by  means  of  their 
long  and  writhing  roots— creeping  among  moss,  rearing  their  flowers 
in  tne  midst  of  brakes  and  other  moisture-loving  tribes — in  all  such 
situations  they  are  found  in  abundance.  The  principal  stations  for 
them  are  the  woods  of  Brazil  and  Peru,  the  lower  mountains  of  Mexico, 
the  West  Indies,  Madagascar,  and  the  aborning  islands,  and  the  whole 
of  the  Indian  Archipelago;  in  Java  alone  nearly  800  species  have  been 
discovered. 

The  conditions  under  which  Air-Plants,  of  the  kind  now  described, 
naturally  thrive  are — 1,  high  temperature;  2,  diffused  light,  like  that 
of  a  shady  grove,  and  not  direct  solar  light;  8,  a  great  degree  of 
dampness ;  and,  4,  a  perfect  freedom  from  stagnant  water  round  their 
roots :  for  on  the  trunks  of  trees  or  on  stones  and  rocks  no  water  can 
lodge,  and  all  the  moisture  they  receive  must  necessarily  be  in  the  form 
of  vapour  or  of  falling  rain.  And  it  is  to  circumstances  of  this  nature 
that  the  gardener  has  chiefly  to  attend.  Damp,  shade,  heat,  and  good 
drainage  will  be  his  objects;  the  three  former  will  cause  him  no 
trouble,  but  the  latter  will  require  him  to  alter  entirely  his  usual 
mode  of  cultivation.  Instead  of  considering  in  what  kind  of  soil  his 
Air-Plants  are  to  be  placed,  he  will  endeavour  to  dispense  with  soil, 
and  to  supply  its  place  with  bits  of  rotten  wood,  chopped  moss  in  very 
small  quantities,  fragments  of  half-baked  pottery,  such  as  garden-pots, 
and  the  like. 

Another  point  of  great  importance  in  the  cultivation  of  these  plants 
is,  securing  for  them  a  season  of  repose.  In  their  native  climates, 
although  they  have  no  winter,  they  have  a  period  of  comparative  rest 
from  growth,  and  securing  for  them  this  repose  whilst  under  culture 
is  a  great  secret  of  suooess.  It  is  to  a  knowledge  of  this,  taken  in 
conjunction  with  the  circumstances  before  explained,  that  we  owe  the 
remarkable  improvement  that  has  taken  place  in  the  mode  of  cultivating 
these  plants  in  Great  Britain. 

(Lindley,  Obtervationt  in  the  Trantactiont  of  the  Horticultural  Society, 
vot  L,  New  Series,  p.  42,  and  the  later  volumes  of  the  Botanical 
Register.)    [Epifhttss;  Obchtoaoxa] 

AIR-VESSELS,  in  plants,  are  what  botanists  call  Spiral  Vend*. 
It  is  supposed  by  some  that  these  are  the  only  parts  through  which 
air  is  conveyed  into  the  vegetable  system,  and  it  has  been  proved  that, 
in  some  cases  at  least,  the  air  that  they  contain  consists  of  a  larger 
proportion  of  oxygen  than  atmospheric  air.  But  it  is  doubtful  whether 
the  action  of  these  vessels  is  more  than  local,  and  it  is  certain  that  air 
has  tolerably  free  access  to  many  parts,  as  the  leaves,  for  example,  by 
means  entirely  independent  of  the  spiral  vessels. 

AIRA,  a  genus  of  Grasses  belonging  to  the  tribe  Setleriece,  and 
distinguished  by  possessing  a  lax  panicle,  two-flowered  glumes,  the 
outer  pale  terete  on  the  back,  and  a  dorsal  awn.  There  are  several 
species,  but  that  which  is  best  known  is  A.  aztpitota,  the  Tufted  Hair- 
Grass.  It  has  long  and  flat  leaves,  with  a  fibrous  perennial  root.  It 
flowers  in  the  beginning  of  August,  and  reaches  a  height  of  four  feet 
It  grows  naturally  on  marshy  damp  soils,  in  the  form  of  large  tufts. 
It  is  a  wiry  harsh  grass,  and  is  rejected  by  domestic  animals.  It  may, 
however,  be  advantageously  sown  as  a  cover  for  game,  and  also  by  the 
side  of  ponds  and  marshes  for  snipe  and  wild  fbwi  (Lawson,  Acrot- 
tographia.) 

AITONIA  (after  Mr.  W.  Aiton,  for  many  years  head-gardener  at 
Kew),  a  genus  of  plants  belonging  to  the  order  Meliaceee.  The  A. 
Capentit  is  a  native  of  the  Cape  of  Good  Hope,  and  is  cultivated  in  our 
greenhouses. 

AIZOON.     [TxiBAGOVLaOXJB.] 
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AJOWAMS,  or  AJWAMS,  the  Indian  name  for  the  fruits  of 
"Umbelliferous  plants  belonging  to  the  genus  Ptychotia.  They  are 
chiefly  employed  in  veterinary  medicine. 

ALABASTER,  a  white  stone  used  for  ornamental  purposes.  The 
name  is  derived  from  Alabastron,  a  town  of  Egypt,  where  there 
appears  to  hare  been  a  manufactory  of  small  vessels  or  pots,  made 
of  a  stone  found  in  the  mountains  near  the  town.  These  vessels 
were  employed  for  containing  certain  kinds  of  perfumes  used  by  the 
ancients  in  their  toilet,  and  with  which  it  was  the  custom  to  anoint 
the  heads  of  their  guests,  as  a  mark  of  distinction,  at  their  feasts. 
There  are  in  Horace  many  allusions  to  this  custom.  In  like  manner, 
Mary,  the  sister  of  Lazarus,  poured  upon  Hie  head  of  our  Saviour,  as 
he  sat  at  supper,  ''very  precious  ointment"  from  an  alabaster-box. 
Vessels  of  a  similar  form,  although  not  made  of  the  white  stone,  bore 
the  same  name  amongst  the  Greeks  and  Romans. 

There  are  two  kinds  of  white  stone  to  which  antiquaries  and 
artists  give  the  name  of  alabaster :  the  one  is  a  carbonate  of  lime ; 
the  other  is  gypsum,  or  sulphate  of  lime.  Many  of  these  ancient 
perfume-vessels  are  made  of  the  compact  crystalline  mass  deposited 
from  water  holding  carbonate  of  lime  in  solution,  which  is  found  in 
many  places  in  almost  every  country.  When  the  deposition  takes 
place  on  the  ground,  it  forms  what  mineralogists  call  a  stalagmite, 
from  a  Greek  word  signifying  a  drop,  and  it  is  often  composed  of 
layers  distinguishable  by  different  degrees  of  transluoency,  giving  the 
stone  the  appearance  of  the  striped  agates,  called  onyx.  [Agate.] 
Hence,  according  to  Pliny,  the  alabastritea  was  sometimes  called 
onyx.  But  it  is  easy  to  ascertain  of  which  of  the  two  kinds  a  vessel 
is  composed,  for  carbonate  of  lime  is  hard,  and  effervesces  if  it  be 
touched  by  a  strong  acid;  but  sulphate  of  lime  does  not  effervesce, 
and  is  so  soft  that  it  may  be  scratched  with  the  nail  The  term 
alabaster  is  now  generally  applied  to  the  softer  stone.  This  last, 
when  pure,  is  a  beautiful  semi-transparent  snow-white  substance, 
easily  worked  into  vases,  lamps,  and  various  other  ornaments,  but  it 
is  seldom  found  in  masses  large  enough  for  statuary ;  and,  indeed, 
artists  would  be  unwilling  to  execute  any  great  work  in  a  material  so 
very  liable  to  injury.  The  finest  quality  known  is  found  in  the 
neighbourhood  of  Volterra  in  Tuscany,  and  it  is  cut  into  a  variety  of 
works  of  great  taste  and  beauty  at  Volterra,  Florence,  Leghorn,  and 
other  places  in  that  part  of  Italy,  whence  they  are  sent  all  over  the 
world,  and  sold  at  very  reasonable  prices. 

Alabaster  is  found  in  Derbyshire  and  Staffordshire,  and  is  manu- 
factured at  Derby  into  small  ornaments  and  toys.    [Gypsum.] 

ALABAUDINE,  a  name  for  Manganese-Blende,  a  sulphuret  of 
manganese. 

AL  ABBS,  a  genus  of  fishes  belonging  to  the  order  Malacopterygii, 
and  family  Apodes.    This  genus,  which  consists  of  a  single  species  of 
small  size,  a  native  of  the  Indian  Ocean,  resembles  in  most  respects 
the  common  Conger-Eel  (Murcena)  of  our  own  seas. 
ALAREA,  a  genus  of  sea-weeds.    [Alga]. 
ALAUDA.   TAlautjinjrJ, 

ALAUDINjE,  a  sub-family  of  birds  belonging  to  the  order 
Pasterince,  and  the  family  Conirottret,  is  thus  characterised  by 
Mr.  Swainson: — 

Bill  more  lengthened  than  in  any  of  the  PringtUidct ;  the  tip 
entire  or  obeoletely  notched.  Tertial  quills  considerably  lengthened, 
pointed,  and  generally  as  long  as  the  quills.  Claws  very  slightly 
curved ;  the  claw  of  the  outer  toe  always  shorter  than  that  of  the 
inner  toe ;  the  hinder  claw  considerably  lengthened,  and  either  nearly 
straight  or  Tory  slightly  curved. 

Alauda.    (Linn.) 
Bill  cylindrical ;  nostrils  concealed.    Wings  very  long ;  no  spurious 

anil]  ;  the  first,  second,  and  third  quills  longest,  and  nearly  equal ; 
le  rest  considerably  graduated;  tips  of  the  lesser  quills  emarginate. 
Tail  forked.    Head  crested.    (Sw.) 

The  Larks  are  characterised  by  their  having  the  hind-claw,  which  is 
like  the  fore-claws,  somewhat  straight,  and  longer  than  in  the  pipits 
and  the  wag-tails.  The  bill  is  straight,  and  rather  short  and  strong, 
the  upper  mandible  being  arched  without  any  notch,  and  not  longer 
than  the  under.  The  nostrils,  situated  at  the  base  of  the  bill,  are 
oolong,  and  protected  by  small  plumes  and  bristles  directed  forwards. 
The  feathers  on  the  back  part  of  the  head  can  be  raised  up  at  the  will 
of  the  bird  into  the  form  of  a  crest 

Various  species  of  larks  are  found  in  all  parts  of  the  globe,  and  are 
everywhere  distinguished  by  their  vigilance  and  their  singing.  They 
are  peculiarly  birds  of  the  fields,  meadows,  and  other  open  places.  The 
conformation  of  their  feet,  except  in  a  few  instances,  such  as  the  wood- 
lark,  does  not  adapt  them  to  perch  upon  trees.  They  accordingly 
always  build  on  the  ground,  making  in  general  a  rather  alight  though 
neat  nest,  and  laying  about  five  eggs,  usually  of  a  grayish  white,  with 
specks  of  a  brown  colour.  They  frequently  rear  two  broods  of  young 
during  the  summer. 

They  are  almost  all  birds  of  passage ;  for  even  in  Britain,  where  some 
remain  during  the  winter,  the  greater  number  flock  together  and 
migrate,  either  southward  or  to  the  sea-coast  During  these  migra- 
tions immense  numbers  of  them  are  caught  in  nets  for  the  table,  parti- 
cularly on  the  continent,  where  small  birds  are  more  sought  after  for 
this  purpose  than  in  Britain. 

Localttie** — Europe  and  America. 


Mr.  Swainson  considers  this  as  the  Fissirostral  type. 

Example : — Alauda  arvensis.  This  is  the  Alouette,  Alouette  Ordi- 
naire, and  Alouette  det  Champt  of  the  French;  Lodola,  Lodola 
Canterina,  Lodola  di  Potto,  and  Lodola  di  Montagna  of  the  Italians ; 
Feld  Lerche  of  the  Germans ;  Hedydd  and  Uehedydd  of  the  ancient 
British ;  and  Skylark  (in  Scotch  Lavroek)  of  the  modern  British. 

The  Skylark  is  too  well  known,  from  its  inexpressibly  beautiful  song, 
chanted  forth  far  up  in  the  air  when  at  liberty  and  in  its  natural  state, 
to  require  any  description. 

Pood. — Insects  and  their  larvae,  with  many  sorts  of  seeds  and  grain. 

Neat. — On  the  ground.  Eggs  four  or  five,  greenish  white,  spotted 
with  brown. 

Localities. — All  the  parts  of  Europe ;  also  in  Asia  and  the  northern 
parts  of  Africa,  but  not  in  the  south  of  that  vast  continent  (Temm.) ; 
the  whole  of  Europe  within  the  temperate  zone,  many  parts  of  Asia, 
and  the  north  of  Africa,    (Selby.) 

Calendula.    (Linn.) 

Bill  thick,  much  compressed;  the  culmen  curved  and  convex ;  the 
commissure  arched ;  the  tip  of  the  upper  mandible  wide  above  and 
inflexed.  Wings  long  or  moderate;  the  first  quill  very  small  and 
spurious;  the  second  nearly  equal  to  the  third  and  fourth;  lesser 
quills  short,  emarginate.  Tail  slightly  forked.  Lateral  toes  equal 
Africa.  The  Dentirostral  type — C.  magnirostris.  '  Ois.  d'Afr.,'  pL 
198.  (Sw.) 

Sub-genera : — Myrafra,  Horsfl — Bill  as  in  Calendula.  Wings  short, 
rounded;  greater  quills  hardly  longer  than  the  secondaries  and 
tertials ;  the  first  quills  spurious,  half  the  length  of  the  second,  which 
is  shorter  than  the  third ;  the  third,  fourth,  fifth,  and  sixth  equal,  and 
longest  Tail  short,  even.  Legs  long.— if.  Javanica,  *  Linn.  Tr.,' 
xiii.  159.  (Sw.) 

Braconyx,  Sw.  (Brachonyx). — Bui  as  in  Calendula.  Hinder  claw 
very  short    Wings  and  tarsi  much  lengthened.    Africa.  (Sw.) 

Agrodroma,    (Sw.) 

Bill  slender,  considerably  compressed;  both  mandibles  of  equal 
length ;  the  tip  of  the  upper  one  not  reflected  over  the  lower,  and 
with  a  small  notch,  almost  obsolete.  Wings  long ;  the  first  four  quills 
nearly  equal ;  the  rest  rapidly  diminishing,  and  emarginate  at  their 
tips ;  tertials  lengthened,  pointed,  as  long  as  the  quills.  Tail  moderate, 
even.  Legs  pale,  long,  slender.  Tarsus  longer  than  the  middle  toe. 
Lateral  toes  equal,  but  the  outer  claw  shorter  than  the  inner.  Colour 
brown,  lark-like.  Distribution  universal  The  Insessorial  or  pre- 
eminent type— Agrodroma  rufeteent,  *  EnL,'  661, 1 1  (Sw.) 

Maeronyx.    (Sw.) 

Bill  slender,  compressed,  thrush-like,  entire ;  nostrils  large,  naked, 
the  aperture  lateral  Wings  short ;  the  primaries  not  longer  than  the 
tertials,  the  first  four  of  equal  length ;  secondaries  long,  emarginate. 
Tail  moderate,  even.  Feet  enormous.  Tarsus  and  hinder  toes  very 
long,  and  of  equal  length.  Lateral  toes  unequal,  the  inner  shortest 
Africa,  The  Rasorial type— if .  JlavieoUit,  'Ois.  d'Afr.,'  pL  196;  M. 
fiavigatter,  Sw., '  Birds  of  West  Africa,'  ('  Naturalists'  library,'  Orni- 
thology, voL  viL,  p.  215.) 

Certhilauda.    (Sw.) 

BDl  slender,  lengthened,  more  or  less  curved ;  nostrils  round,  naked. 
Wings  very  long ;  the  first  quill  spurious ;  the  three  next  nearly  equal 
Tail  moderate,  even.  Feet  lengthened ;  the  lateral  toes  equal ;  length 
of  the  hinder  claw  variable,  although  typically  short  and  straight 
Africa.  The  Tenuirostral  type-~Certhilauda  longirottra, '  Ois.  d'Afr.,' 
192;  C.  bifatciata,  Rupp.,  *  Atlas,'  plate  6;  C.  nivosa,  Sw.,  'Birds  of 
West  Africa '  (voL  viL,  p.  215.) 

Such  are  Mr.  Swainson's  views  as  to  the  arrangement  of  this  sub- 
family. [FBoraiLLiDA.]  The  genus  Anthut,  Bechst,  is  placed  by  Mr. 
Swainson  at  the  end  of  his  sub-family  MotaciUmat  (Wagtails),  under 
his  family  Sylviadai  (Warblers). 

Pottil  Larks. 

Dr.  Buckland  figures  a  lark  (Alauda)  among  the  iand  Mammifers 
and  Birds  of  the  third  period  of  the  Tertiary  Series,  in  the  first  plate 
of  the  illustrations  of  his  'Bridgewater  Treatise.'  He  had  previously 
noticed  the  remains  of  the  lark  in  Kirkdale  Cave.  ('  Reliquiae  Dilu- 
viane/  pp.  15,  84,  plate  xi,  ff.  24,  25.) 

ALBATROSS  (Diomedea),  a  genus  of  web-footed  birds,  comprising 
three  species— the  Albatross  of  China  (D.  fnliginota,  Latham) ;  the 
Yellow-  and  Black-Beaked  AlbatrosB  (D.  chlororynehot,  Latham) ;  and 
the  Common  Albatross  (D.  exulant,  Linnaeus.)  The  genus  is  princi- 
pally distinguished  by  the  following  characters : — a  very  strong,  hard, 
long  beak,  which  is  straight  to  near  the  extremity,  when  it  suddenly 
curves.  The  upper  mandible  appears  composed  of  many  articulated 
pieces,  furrowed  on  the  sides,  and  crooked  at  the  point ;  the  lower 
mandible  smooth  and  cut  short ;  the  nostrils  lateral,  and  placed  like 
small  rolls  in  the  furrow  of  the  mandible ;  the  feet  short ;  the  three 
toes  long  and  completely  webbed ;  the  wingB  very  long  and  narrow. 
The  name  AlbatrosB  is  a  word  apparently  corrupted  by  Dampier  from 
the  Portuguese  Alcatraz,  which  was  applied  by  the  early  navigators  of 
that  nation  to  cormorants  and  other  large  sea-birds. 

The  Common  Albatross  is  the  species  which  is  most  frequently  met 
with  in  the  seas  of  Southern  Africa.    It  is  the  largest  sea-bird  known* 
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a  few  of  the  wing  feathers.    The  feet  and  membrane 
flesh  colour ;  the  bill  a  pale  yello 

The  weight  of  this  bird  has 
pounds ;  and  a  similar  difference  appears 
respect  to  the  distance  between  the  extremity  of  the  extended  wings, 
Foroter  aays  above  10  feet;  Parkins,  1 1  feet  7  inches ;  Cook,  11  feet; 
another  says  12  feet;  a  specimen  in  the  LeTerian  Museum  measured 
13  feet ;  and  Ives  {p.  5)  mentions  one,  shot  off  the  Cape  of  Good  Hope, 
which  measured  174  feet  from  wing  to  wing. 

We  can,  from  this  circumstance,  readily  understand  the  exten- 
sive range  in  which  the  Albatross  is  found ;  not  bung  confined,  as 
Buffon  imagined,  to  the  Southern  Ocean,  but  being  equally  abundant 
in  the  northern  latitudes,  though  Fonter  says  he  never  observed  it 
within  the  tropica.  These  birds  are  seen  in  immense  flocks  about 
Beliring's  Straits  and  Kamtchatka  about  the  end  of  June,  frequenting 
chiefly  the  inner  sea,  the  Kurile  Islands,  and  the  Bay  of  Pentachinensi, 
whereas  scarcely  a  straggler  ia  to  be  seen  on  the  eastern  or  American 
shore.  They  seem  to  be  attracted  thither  by  vast  shoals  of  fi»Ti,  whose 
migratory  movements  the  albatrosses  follow.  On  their  first  appearing 
in  those  seas  they  are  very  lean,  but,  from  finding  abundance  of  food, 
they  soon  become  fat.  Their  voracity  is  so  great,  that  they  will  often 
■wallow  a  salmon  of  four  or  five  pounds  weight. 

They  do  not,  however,  confine  themselvee  to  fish,  but  will  prey  on 
any  other  sea-animal ;  and  Cook's  sailors  caught  them  with  a  line  and  a 
book.  The  Kamtchotkodales  take  them  by  fattening  a  cord  to  a  large 
hook,  baited  with  a  whole  fish,  which  the  birds  greedily  seise.  Their 
usual  food,  however,  seems  rather  to  be  fish-spawn  and  small  shell-fish. 

Notwithstanding  their  strength,  they  never  venture  to  attack  other 
sea-birds,  but  are,  on  the  contrary,  attacked  by  the  gulls.  "  Several 
large  gray  gulls,"  says  Cook,  "  that  were  pursuing  a  white  albatross, 
afforded  us  a  diverting  spectacle :  they  overtook  it,  notwithstanding 
the  length  of  its  wings,  and  they  tried  to  attack  it  under  the  belly, 
that  part  being  probably  defenceless  :  the  albatross  hod  now  no  means 
of  escaping  but  by  dipping  its  body  into  the  water;  its  formidable  bill 
seemed  to  repel  them.' 

Their  fleeh  is  tough  and  dry  ;  but  the  Eomtchatkadales  take  them 
for  the  sake  of  their  entrails,  which  they  blow  up,  and  use  as  buoys  for 
their  nets.  They  employ  the  wing-bones  also,  which  Edwards  says 
are  as  long  as  their  whole  body,  for  tobacco  pipes. 

ALBIN,  a  white  variety  of  ApophyUite.     [AfOrHTLUTB.1 

ALBl'NOS,  a  word  of  Portuguese  origin,  by  which  the  Portuguese 
voyagers  denominated  the  white  negroes  whom  they  found  on  the  coast 
of  Africa.  These  negroes  were  also  termed  LeacaAiopa — a  term 
signifying  white  negroes.  Both  names  are  now  used,  but  the  former 
popularly,  to  designate  individuals  who  exhibit  characters  similar  to 
those  observed  in  the  white  negroes,  among  whatever  race  or  in 
whatever  country  the  variety  may  arise. 

These  singular  beings  are  distinguished  from  other  individuals  of  the 
human  race  by  remarkable  characters,  which  are  invariably  the  same 
among  whatever  people  or  under  whatever  external  circumstances  the 
variety  is  found.  Their  most  striking  peculiarities  consist  in  the 
colour  of  their  skin  and  in  that  of  their  hair  and  eyes. 

Their  akin  is  of  a  pearly  whiteness,  without  any  admixture  whatever 
of  a  pink  or  a  brown  tint.  In  the  snow-white  skin  of  the  fairest 
European  woman  there  is  always  some  tint  of  a  pink  or  brown  colour, 
but  in  the  Albinos  the  skin  is  wholly  destitute  of  cither  tinge,  and  is 


ALBINOS.  log 

of  a  dull  pearly  whiteness.  It  is  often  not  soft  and  smooth  in  propor- 
tion to  its  whiteness,  ss  is  generally  the  case  with  the  blonds  of  the 
European  race ;  but,  on  the  contrary,  is  rough,  dry,  and  harsh. 

The  whiteness  of  the  hair  always  corresponds  to  the  whiteness  of 
the  skin.  Not  only  the  hair  of  the  head,  but  also  that  of  the  eyebrows, 
eyelashes,  heard,  and  even  the  soft  down  that  covers  the  external 
surface  of  the  body,  has  the  same  unnatural  whiteness. 

With  this  whiteness  of  the  skin  and  hair  is  connected  a  still  more 
striking  peculiarity,  namely,  a  redness  of  the  eyes.  That  part  of  the 
eye  called  the  iris  is  of  a  pale  rose  colour,  while  the  pupil  is  intensely 
red  I  in  a  word,  the  eye  is  exactly  similar  to  that  of  many  forma  of 
white  mimalm,  as  the  white  rabbit,  rat,  mouse,  4c 

This  peculiarity  depends  upon  the  absence  of  certain  cells  in  the 
body,  called  pigment-cells,  which,  wherever  present,  give  a  more  or 
less  dark  colour  to  the  surface  on  which  they  are  developed.  It  is  the 
formation  of  these  cells  in  the  skin  and  hair,  and  in  tbe  interior  of  the 
eye,  that  gives  the  various  colours  to  these  ports  of  the  body ;  and 
when  these  cells  ore  absent  they  present  the  appearances  observed  in 
Albinos.  In  the  akin  the  port  which  secretes  these  cells  is  the  upper 
surface  of  the  call's,  or  true  akin.  They  ore  mixed,  however,  with 
varying  proportions  of  colourless  cells.  These  cells  together  constitute, 
when  they  lie  list  upon  the  surface  of  the  body,  the  epidermis,  or 
scarf-akin.  The  colls  which  have  not  yet  become  hardened  were 
Supposed  to  form  a  soft  layer,  which  was  called  the  rets,  nwcotum,  or 
mucous  layer.  It  ia  in  the  black  races  of  mankind  that  the  pigment- 
cells  most  abound,  end  just  in  proportion  as  the  akin  ia  fair  do  we  find 
them  deficient  in  quantity  or  less  dark  in  colour  :  but  in  the  fairest 
races  these  pigment-cells  are  found.  In  the  same  manner  their 
presence  in  the  hair  produces  the  various  shades  of  colour  observed 
m  this  appendage  of  the  skin,  and  they  may  be  very  numerous  in  the 
hair  and  not  so  in  the  skin  generally.  The  eye  requiring  for  its  function 
a  dark  chamber,  baa  developed  in  its  interior  a  large  quantity  of 
pigment-cella,  constituting  tho  pigmcnlum  nigrum  of  Its  interior 
membranes.  What  ia  true  of  man  is  also  true  of  tbe  lower  gnirrnihi, 
and  the  colour  of  their  akin  and  hair  depends  on  these  peculiar  cells. 

The  anatomical  condition  of  Albinism  is  the  absence  of  tbe 
pigment-cella  In  the  complete  Albinos  they  are  everywhere  absent 
from  the  skin,  tho  hair,  and  the  eyes.  It  is  this  which  gives  the 
unnatural  whitenesa  to  the  skin  and  the  hair,  and  the  redness  to 
the  eyes ;  this  latter  phenomenon  resulting  from  the  delicate  blood- 
vessels reflecting  the  colour  of  the  blood  in  them,  an  appearance 
which  is  entirely  absent  when  the  pigment-cells  are  deposited  as 

On  the  other  hand  it  appears  that  there  is  a  tendency  in  some 
animals  which  have  naturally  only  a  few  pigment-cella  to  develop 
them  in  greater  number  than  usual,  as  we  see  in  the  occasional 
presence  of  black  sheep  in  a  flock.  Block  varieties  and  white  varieties, 
with  a  mixture  of  the  two  colours,  are  not  at  all  uncommon  amongst 
our  domesticated  animals.  Of  the  causes  which  produce  this  peculiar 
affection  of  the  organs  in  question  we  ore  ignorant;  and  the  speculations 
of  Buffon  on  this  subject  afford  a  striking  example  of  the  absurdities 
into  which  men,  even  of  acute  minds,  fall  when  they  substitute 
conjecture  for  investigation,  or  deem  it  consistent  with  the  spirit  of 
philosophy  to  place  trust  in  fancy,  when  they  are  without  knowledge. 
Thus,  iir'iming  that  white  is  the  primitive  colour  of  nature,  he  soya, 
that  this  colour  may  be  varied  by  climate,  food,  and  manners,  to 
yellow,  brown,  or  black ;  that  these  colours  may,  under  certain 
circumstances,  return  to  the  primitive  colour,  but  so  much  altered, 
that  it  has  no  resemblance  to  tbe  original  whiteness,  because  it  has 
been  adulterated  by  the  causes  that  hove  been  assigned.  Nature,  he 
tolls  us,  in  her  most  perfect  exertions,  made  men  white ;  and  this  same 
Nature,  after  suffering  every  possible  change,  still  renders  them  white; 
but  the  natural  or  specific  whiteness  ia  very  different  from  the 
individual  or  accidental.  It  is  useful,  occasionally,  to  recur  to  what 
was  formerly  considered,  and  ia  still  sometimes  considered,  as  on 
explanation  of  the  phenomena  of  nature. 

Some  writers  represent  ths  peculiarities  which  distinguish  the 
Albinos  as  altogether  the  result  of  disease.  They  found  this 
opinion  on  the  roughness  and  harshness  of  the  skin,  on  the  tender- 
ness of  the  eyes,  and  the  comparative  physical  weakness  of  these 
individuals.  But  the  harsh  and  almost  leprous  appearance  of  the 
skin,  though  sometimes  found,  ia  by  no  means  universal ;  the 
tenderness  of  the  eyes  arises  from  the  increased  sensibility  of  the 
organs  in  consequence  of  the  abstraction  of  the  dork-coloured 
substance  by  which,  in  the  natural  state,  they  are  defended  from 
the  light :  and,  even  admitting  it  to  be  a  fact,  which  however  doe* 
not  appear  to  be  fully  established,  that  these  persons  are  physically 
weaker  than  other  men,  it  would  not  follow  that  this  weakness  ia  the 
result  of  disease.  As  for  as  can  be  judged  from  external  appearance, 
and  from  their  accounts  of  their  own  feelings,  Albinos  appear  perfect  ]y 
healtby,  and  many  do  not  exhibit  a  single  mark  of  disease  whatever.  It 
is  also  certain  that  domestic  animals  which  exhibit  varieties  perfectly 
analogous  to  those  of  the  human  Albino  ore  free  from  disease.  This 
peculiarity  has  been  observed  in  the  sheep,  pig,  horse,  cow,  dog,  cat, 
mouse,  ferret,  monkey,  squirrel,  rat,  hamster,  guinea-pig,  mole, 
opossum,  martin,  weasel,  roe,  fox,  rhinoceros,  elephant,  badger, 
beaver,  bear,  cornel,  buffalo,  and  ass;  and  even  in  the  crow,  blackbird, 
canary-bird,  partridge,  common  fowl,  and  peacock-     It  is  remarkable, 
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however,  that  it  has  never  been  seen  in  any  cold-blooded  animaL  In 
all  the  mammalia  and  birds  just  enumerated,  the  nature  and 
characters  of  the  deviation  seem  to  be  perfectly  analogous  to  those 
of  the  human  Albino.  The  pure  whiteness  of  their  akin  and  other 
integuments,  and  the  redness  of  the  iris  and  pupil,  mark  the  same 
deficiency  of  colouring  matter.  A  white  mouse,  possessed  by  Blumen- 
bach,  exhibited  the  same  inability  to  bear  the  light  which  has  been 
observed  almost  universally  in  the  human  examples;  the  animal 
kept  its  eyelids  closed  even  in  the  twilight. 

The  physical,  intellectual,  and  the  moral  qualities,  associated  with 
this  singular  conformation  of  the  body,  have  not  been  stated  with 
distinctness  and  accuracy.  It  would  seem  that  the  Albino  is  both 
physically  and  mentally  somewhat  weaker  than  other  men.  All 
accounts  agree  in  representing  his  physical  strength  as  inferior  to 
that  of  persons  of  the  ordinary '  conformation.  Saussure,  in  his 
'Voyage  dans  les  Alpea/  expressly  states,  in  relation  to  two  boys 
whom  he  examined  with  much  attention  at  Chamouni,  that,  when 
they  were  of  a  proper  age,  they  were  unable  to  tend  the  cattle  like 
the  other  children ;  and  that  one  of  their  uncles  maintained  them  out 
of  charity,  at  a  time  of  life  when  others  were  capable  of  gaining  a  sub- 
sistence by  their  labour.  Wafer,  the  old  voyager,  in  his  account  of 
the  Indian  Albinos  in  the  Isthmus  of  Darien,  while  he  represents 
them  as  being  as  nimble  in  the  moonlight  as  the  other  Indians,  states 
that  they  are  not  so  strong  and  lusty.  But  in  what  degree  their 
intellectual  powers  are  confined,  or  whether  indeed  there  be  any 
decided  inferiority,  we  have  at  present  no  means  of  forming  an 
accurate  judgment. 

Some  inconvenience  certainly  arises  from  the  conformation  of  the 
eye  peculiar  to  the  Albinos.  A  strong  light  cannot  be  borne,  and 
even  the  full  glare  of  day  appears  to  excite  some  degree  of  uneasiness. 
Hence  the  eyelids  are  usually  more  drawn  over  the  ball  of  the  eye 
than  is  common  with  other  persons,  and  the  eyes  are  generally  weak, 
tender,  and  watery ;  while  vision  is  more  agreeable  and  more  perfect 
in  twilight.  But  the  inconvenience  of  an  ordinary  degree  of  light, 
and  the  advantage  of  imperfect  darkness,  have  been  exaggerated. 

It  would  seem  that  there  is  a  greater  tendency  to  the  formation  of 
this  variety  in  some  parts  of  the  world  than  in  others.  It  is  more 
common  among  the  African  and  the  Indian  tribes  than  among  the 
European  people.  In  the  Isthmus  of  Darien,  and  in  some  of  the 
oriental  inlands,  it  is  so  frequent  that  some  writers  have  conceived 
that  those  persons  form  a  distinct  and  peculiar  tribe ;  but  for  this 
opinion  there  is  no  foundation.  Mr.  Bowdich,  however,  states  that 
the  king  of  Ashantee,  who  seems  to  have  considered  persons  of  this 
description  as  a  great  curiosity,  and  to  have  indulged  his  taste  for 
collecting  them  in  a  truly  Oriental  manner,  had  assembled  about  him 
nearly  a  hundred  white  negroes.  Blumenbach  states  that  he  has 
himself  seen  sixteen  Albinos  in  various  parte  of  Germany;  and 
examples  have  been  not  unfrequently  found  in  Denmark,  England, 
Ireland,  France,  Switzerland,  Italy,  the  Grecian  Archipelago,  and 
Hungary.  It  is  common  in  both  sexes,  but  it  would  appear  to  be 
somewhat  more  frequent  in  males  than  in  females, 

ALBITE,  a  mineral  of  the  Felspar  group,  in  which  the  potash  of 
felspar  is  exactly  replaced  by  soda.  It  includes  Pericline,  Tetartine, 
Carnatite,  and  CleavlandiU.  It  occurs  massive  and  crystallised. 
Primary  form  a  doubly  oblique  prism.  Cleavage  parallel  to  the 
primary  planes.  Colour  commonly  white,  sometimes  gray,  greenish, 
bluish,  or  red ;  streak  white.  Fracture  uneven.  Hardness  6*0.  Lustre 
pearly  on  the  cleavage  planes,  vitreous  in  other  directions.  Transparent, 
translucent.  Specific  gravity  2*6  to  2*68.  The  massive  varieties  have 
a  laminar  structure.  Found  in  Norway,  Sweden,  Dauphiny,  St- 
Gothard,  Scotland,  and  accompanying  felspar  in  most  of  its 
numerous  localities;  from  this  it  differs  chiefly  in  containing  soda 
instead  of  potash.  Analysis,  by  Stromeyer:  silica,  70*68;  alumina, 
19-20;  soda,  9'06;  lime,  0'28. 

ALBUCA  (aXbus,  white),  a  genus  of  plants  belonging  to  the  natural 
order  LUiaeece.  The  species  are  mostly  found  at  the  Cape  of  Good 
Hope.  They  are  cultivated  in  this  country,  and  require  the  treat- 
ment of  greenhouse  bulbs. 

ALBU'MEN. — In  plants  this  term  has  been  improperly  applied  to 
the  substance  which  in  some  seeds  is  interposed  between  the 
embryo  and  their  coat  It  varies  very  much  in  density,  and  other 
characters,  and  is  often  the  most  valuable  part  of  a  plant  In  the 
cocoa-nut  it  is  the  meat,  the  milk  being  a  fluid  unoonaensed  portion 
of  it ;  in  the  coffee-seed  it  is  the  part  that  is  roasted ;  and  in  corn  it 
is  that  which  is  ground  into  flour.  The  oil  of  the  castor-oil  plant, 
and  of  the  poppy,  the  aroma  of  the  nutmeg,  and  the  greasy  nutritious 
substance  that  forms  chocolate  are  all  the  produce  of  albumen.  In 
the  ivory-nut  it  is  the  hard  part  from  which  it  has  acquired  its 
name. 

This  substance  in  the  beginning  is  of  a  pulpy  nature,  and  is  the  matter 
in  which  the  young  embryo  first  makes  its  appearance ;  in  this  state 
it  is  present  in  all  plants,  but  as  the  embryo,  for  the  nutriment  of 
which  it  is  destined,  increases  in  size,  the  albumen  is  gradually 
absorbed  by  it,  either  wholly,  as  in  the  turnip,  the  pea,  the  bean,  and 
the  like ;  or  in  part  only,  the  residue  being  of  a  consistence  varying 
between  softness,  as  in  the  poppy,  and  extreme  hardness,  as  in  the 
date-palm.     [Seed.] 

Botanists  find  its  presence  in  abundance,  or  its  total  or  almost  total 


absence,  a  character  of  very  great  importance  in  dinfa'ngiiiahmg  the 
different  tribes  of  plants. 

ALBURNUM,  in  plants,  is  that  part  of  the  stem  of  trees  which 
timber-merchants  call  Sapwood.  It  is  the  newly-formed  unchanged 
wood  lying  immediately  below  the  bark,  and  is  always  of  a  very  light 
colour.  It  is  the  principal  channel  through  whioh  the  crude  sap  is 
conveyed  from  the  roots  into  the  leaves,  and  is,  therefore,  an  indis- 
pensable part  in  all  exogenous  trees.  [Exooxks.]  It  consists  of  deli- 
cate fibrous  tissue;  in  which  respect  it  differs  from  Heartwood,  or 
Duramen,  in  which  the  tissue  is  combined  with  solid  secretions,  the 
nature  of  which  varies  with  species.  It  is  probably  on  the  latter 
account  that  heartwood  is  so  much  more  durable  than  sapwood ;  for 
simple  fibrous  tissue  is  in  itself  very  perishable,  and  it  only  ceases  to 
be  so  in  consequence  of  the  presence  of  secretions  of  a  less  destruc- 
tible character. 

While  many  plants  have  the  alburnum  and  heartwood  distinctly 
separated,  there  are  others,  technically  called  Whitewooded  Trees, 
which  consist  of  nothing  but  alburnum.  This  arises  from  their  not 
forming  any  solid  secretions  which  can  give  durability  to  the  central 
parts ;  hence  all  such  trees  are  quickly  perishable,  and  are  generally 
unfit  for  any  but  temporary  purposes. 

ALCA  (Cuvier),  the  Auk,  a  genus  of  Web-Footed  sea-birds,  whioh 
has  a  singularly-formed  bill,  being  very  broad  when  viewed  laterally, 
Btraight  towards  the  base,  but  much  curved  towards  the  point  Both 
the  mandibles  are  half  covered  by  projecting  feathers,  and  furrowed 
near  the  point  The  upper  mandible  is  crooked,  and  the  under  forms 
a  projecting  angle.  The  nostrils  are  towards  the  middle  of  the  sides 
of  the  upper  mandible,  being  very  narrow  and  almost  closed  by  a 
membrane  covered  with  feathers.  The  legs  are  short,  and  placed  far 
back,  so  that  the  birds  when  standing  have  their  backs  nearly  perpen- 
dicular. There  are  only  three  toes  fully  webbed,  the  back  toe  being 
wanting.  The  claws  are  somewhat  pointed.  The  wings  are  shorty  and 
the  first  quill  is  as  long  as  the  second,  or  perhaps  a  little  longer. 

Only  two  species  are  known,  the  Great  Auk  (Alca  impenmU),  and 
the  Razor  Bill  (AlcaTorda),  both  natives  of  the  British  Isles.  [Auk.1 

ALCE'DO  (Linnieus),  Kingfisher,  a  genus  of  birds  of  which  the 
characteristics  are : — The  bill  long,  straight,  quadrangular,  thick,  and 
pointed ;  the  tongue  short,  fleshy,  flat,  and  slightly  arrow-shaped  at 
the  point ;  the  nostrils  at  the  aide  of  the  base  of  the  bill  running 
obliquely,  and  nearly  closed  by  a  naked  membrane ;  the  legs  with  the 
shank  (tarsus)  short ;  the  feet  with  three  toes  forward,  the  outer  joined 
to  the  middle  one  as  far  as  the  second  joint ;  the  inner  one  similarly 
joined  as  far  as  the  first  joint  The  hind  toe  is  broad  at  the  base.  The 
wings  have  the  first  and  second  quills  nearly  equal,  but  these  are 
shorter  than  the  third,  which  is  the  longest  in  the  wing. 

There  is  only  one  species  of  Kingfisher  (Alcedo  Itpida)  indigenous 
to  Britain.  It  is  the  most  beautiful  of  our  native  birds.  More  than 
sixty  species  have  been  described  by  naturalists,  chiefly  natives  of  Asia 
and  Africa,  and  all  distinguished  by  the  splendid  colours  of  their 
plumage.    [Hxloyonidjb.] 

ALCES,  the  Elk.    [Deeb.1 

ALCTNOE.    [AcalephjlJ 

ALCTONELLA  (diminutive  of  Alcyonkm),  a  genus  of  animals 
belonging  to  the  Fresh-Water  Polyzoa,  or  Atcidian  Zoophyte*.  The 
species  of  this  genus  were  originally  regarded  as  plants.  They  are 
composed  of  a  fleshy  sponge-like  mass,  which  consists  of  vertical, 
aggregated,  membranaceous  tubes,  which  open  on  the  surface.  In 
these  tubes  the  polypes  are  seated,  which  are  ascidian ;  the  mouth  is 
encircled  with  a  single  series  of  filiform  tentacula,  which,  like  those 
of  the  whole  family,  are  depressed  or  incomplete  on  one  side.  The  eggs 
are  contained  in  the  tubes,  and  are  coriaceous  and  smooth. 

The  most  common  species  is  the  A.  stagnorwn  of  Lamouroux,  which 
is  commonly  found  in  stagnant  waters,  especially  when  they  contain 
iron  in  solution,  The  polype-mass  of  this  species  is  a  sponge-like 
substance,  somewhat  elastic,  of  a  blackish  green  colour,  and  is 
more  or  less  apparently  porous.  It  is  composed  of  tubes  which  rise 
from  the  base  to  the  surface,  and  are  connected  together  by  a  firm 
transparent  gelatinous  substance.  The  walls  of  the  tubes  are  composed 
of  a  thin  pellucid  colourless  membrane,  through  whioh  the  ova  in  their 
interior  can  be  easily  seen.  The  ova  are  very  numerous,  although  the 
animal  itself  is  comparativelv  rare,  abounding  at  one  season,  and 
almost  absent  at  another,  in  the  same  pond. 

This  animal  was  originally  described  by  Trembley  in  1741,  and 
although  he  was  perfectly  aware  of  its  nature  at  that  early  period,  it 
has  been  often  described  since  both  as  a  plant  and  a  sponge.  One  of 
the  best  modern  accounts  is  that  of  Mr.  T.  P.  Teale,  in  the  first  volume 
of  the  '  Transactions  of  the  Leeds  Philosophical  and  Literary  Society/ 

(Johnston,  British  Zoophytes.) 

ALCYONUXfi,  a  family  of  the  Asteroid  Polypes,  containing  the 
genera  Alcvonium  and  Saroodictyon.  They  are  distinguished  from  the 
Peimatulidcc  (Sea-Pens),  and  the  GorgoniadtB  (Sea-Fans),  by  the  polype- 
mass  being  tough  and  fleshy,  without  any  distinct  axis,  but  strengthened 
by  the  irregular  distribution  of  calcareous  spicule  The  polype-cells 
are  placed  in  the  fleshy  mass,  and  scattered  over  its  surface. 

The  best  known  of  the  species  of  this  family  is  the  Alcyoniun 
digitatvm,  which  was  described  by  Ellis  under  its  popular  name  of 
Dead  Man's  Hand,  or  Dead  Man's  Fingers.  It  has  been  described  by 
naturalists  by  other  names,  especially  Lobular  ia ;  but  this  is  inad  missible, 
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as  having  been  previously  employed  to  name  a  plant  Alcyonwm  is 
derived  from  Alcyon,  the  kingfisher ;  and  this  word  means  sea-foam, 
of  which  the  kingfishers  were  supposed  to  make  their  nests. 

The  species  in  question  is  one  of  the  most  common  of  our  maritime 
productions,  and  is  found  on  stones  and  shells  and  rocks,  and  can 
frequently  be  collected  at  the  low-watermark  during  a  spring-tide. 
It  sometimes  covers  the  object  to  which  it  is  attached  as  a  mere  crust, 
at  other  times  it  rises  up  in  one  or  more  conical  masses.  Where  there 
is  only  one,  the  fishermen  give  it  the  name  of  the  Cow's  Paps,  from  its 
resemblance  to  the  teat  of  the  cow's  udder.  The  skin  is  tough,  and 
when  examined  presents  little  radiated  points,  which  indicate  where 
the  tentacles  of  the  polypes  exist.  The  tentacles  are  short,  obtuse,  and 
ciliated  on  the  margins.  The  polype-cells  are  placed  just  under  the 
skin,  at  the  termination  of  a.  series  of  aquiferous  canals  which  run 
throughout  the  polype-mass.  These  tubes  communicate  with  each 
other,  so  that  many  of  the  polypes  are,  as  it  were,  collected  together, 
forming  a  compound  animaL  The  space  between  the  tubes  is  occupied 
by  a  loose  fibrous  network,  forming  lozenge-shaped  compartments, 
with  smaller  meshes  in  them.  These  interstices  are  filled  with  gela- 
tinous matter,  in  which  irregular  calcareous  spicule  lie  embedded. 
The  ova  are  developed  in  the  polype-tubes,  and  are  about  the  sue  of 
a  grain  of  sand.  They  are  produced  in  spring  and  summer,  and 
ultimately  discharged  from  the  mouth  of  the  polype. 

A  second  Bpecies  of  Alcyonium,  A.  glomeratum,  has  been  described 
by  Dr.  A.  H.  HaaealL 

The  genus  Sarcodictpon  has  been  described  by  Professor  Edward 
Forbes.  It  differs  from  Alcyonium  in  the  incrusting,  creeping,  and 
anastomosing  form  it  assumes.  Its  polypes  also  are  distant  from  each 
other,  and  placed  in  unisonal  prominent  cells.  It  has  eight  pinnated 
tentacula,    Only  one  species  has  been  described,  3.  catenata. 

(Johnston,  British  Zoophyte.) 

ALCTONIDIUM  (from  Alcyonitm,  on  account  of  its  external 
resemblance),  a  genus  of  animals  belonging  to  the  Infundibulate  section 
of  the  Polyzoa,  or  Ascidian  Zoophytes.  It  presents  a  fleshy  variously- 
lobed  mass,  containing  in  it  6-sided  cells,  which  contain  ascidian 
polypes  surrounded  with  a  double  sheath.  The  most  common  species 
of  this  genus  is  the  A.  gelatinorum.  It  is  one  of  the  most  common 
productions  of  the  sea-shore,  and  few  persons  can  have  been  at  the 
sea-side  without  having  noticed  it  The  older  botanists  described  it 
as  a  plant.  Gerard  in  his  '  Herbal '  says : — "  This  is  a  very  succulent 
and  fungous  plant  of  the  thicknesse  of  one's  thumbe ;  it  is  of  a  dark 
yellowish  colour,  and  bunoheth  forth  on  everie  aide  with  many  unequal 
tuberosities  or  knots."  He  called  it  the  'Sea  Ragged  Staffe.'  Ray 
called  it  a  Fucut;  but  Lamouroux,  who  first  classed  it  amongst 
plants,  has  the  honour  of  having  discovered  that  it  was  studded  all 
over  with  polypes.  We  are  indebted  to  Dr.  Arthur  Farre  for  a  very 
elaborate  account  ('  PhiL  Trans./  18S9)  of  this  creature.  The  polype- 
mass  grows  naturally  in  deep  water  attached  to  old  shells  and  stones. 
It  is  however  washed  upon  most  of  our  coasts  after  every  storm.  The 
mass  is  clustered  or  fingered,  and  rises  to  the  height  of  from  6  to 
12  or  18  inches.  It  resembles  a  compact  sponge,  but  is  more  pellucid 
and  gelatinous.  The  surface  is  smooth,  but  is  speckled  with  dots 
which  indicate  the  spots  where  the  polypes  are  contained.  The 
polypes  are  so  closely  connected  with  their  cells  that  it  is  impossible 
to  separate  them  without  mutilation.  The  tentacles  are  16  in  number. 

Two  other  species  have  been  described  as  frequent  on  the  British 
coasts,  A.  hirsutwn  and  A.  paratitium. 

(Johnston,  British  Zoophytes.) 

ALCYONIUM.    [Aloyonm.] 

ALDER.    [Alnus]. 

ALECTO  (one  of  the  Furies  of  the  Greek  mythology),  a  genus  of 
Infundibulate  Polyzoa,  characterised  by  the  creeping  and  branched 
character  of  its  polype-mass.  There  are  several  species,  all  of  which 
are  found  attached  to  old  shells  and  stones,  and  are  mostly  dredged 
for  in  deep  water. 

ALETHO'PTERIS  (Sternberg),  a  genus  of  Fossil  Ferns,  mostly 
from  the  Coal  formation.    (Pecopteris  of  BrongniarO 

ALETRIS,  a  genus  of  plants  belonging  to  the  natural  order 
Liliacea.  One  of  the  species,  A.  farinosa,  is  the  most  intense  bitter 
known.  It  is  found  in  fields  and  the  edges  of  woods  very  oommonly 
in  the  United  States,  and  is  used  in  infusion  as  a  tonic  and  stomachic 
Large  doses  produce  poisonous  effects. 

ALEURITES,  a  genus  of  Euphorbiaceous  plants,  many  of  the  species 
of  which  are  now  referred  to  Croton.    [Cboton.] 

ALEXANDRITE,  a  name  given  to  specimens  of  the  mineral  Chry- 
toberyl,  brought  from  the  Ural    [Chbysobbbyl.] 

ALGiE  is  the  name  given  by  botanists  to  the  tribe  of  plants  which 
comprehends  the  Sea-Weeds,  Lavers,  and  fresh-water  submersed 
species  of  similar  habits.  In  structure  they  vary  through  a  vast 
variety  of  intermediate  gradations,  from  the  state  of  simple  microscopic 
vesicles  to  branchod  woody  individuals  many  fathoms  in  length. 
Some  of  them  are  only  visible  to  the  naked  eye  when  they  are 
collected  in  heaps ;  of  this  nature  is  the  green  and  red  slime  that  we 
find  in  damp  walks,  at  the  bottom  of  shaded  walls,  and  in  similar 
situations ;  others  grow  together  in  the  bed  of  the  ocean,  and  when 
they  rise  to  the  surface  form  floating  banks  of  such  extent  as  to 
impede  the  course  of  ships;  of  this  kind  are  the  Chorda JUtm,  or 
Sea  Cat-Gut,  of  Orkney,  meadows  of  which  have  been  seen  in  Scalpa 


Bay ;  and  the  Gulf -Weed  of  navigators,  which,  according  to  Humboldt, 
being  carried  by  the  Gulf  Stream,  forms  two  banks  in  the  great  basin 
of  the  Northern  Atlantic  Ocean,  one  of  which  stretches  over  11  degrees 
of  latitude,  and  the  other  over  4  degrees. 

The  plants  included  under  this  designation  are  every  day  becoming 
better  known  through  the  influence  which  the  microscope  and  better 
methods  of  investigation  are  producing  in  every  department  of 
natural  history.  Under  the  term  Alga  Linnaeus  included  the 
Lichens  and  other  plants  as  an  order  in  the  class  OryptogavMo,  or 
Acrogen*.  The  Lichens  have  been  long  ainoe  separated;  but  the 
plants  that  are  now  ordinarily  called  Alga  present  differences  quite 
as  wide  as  any  that  separate  the  orders  of  the  class  Exogau,  so  that 
we  cannot  regard  the  term  Alga  as  of  only  ordinal  value.  Dr.  Lindley, 
in  his  *  Vegetable  Kingdom,  constitutes  an  alliance  which  he  calls 
Algala,  and  which  he  makes  to  embrace  the  following  natural  orders : — 

1.  IHatomacca,  or  Brittleworta 

2.  Confervacea,  or  Confervas. 
8.    Fucacea,  or  Sea  Wracks. 

4.  Ccramiacca,  or  Rose  Tangles. 

5.  Charaeea,  or  Charads. 

The  first  of  these  orders  includes  the  Demtidea,  which  are  almost 
entirely  microscopic.  They  are  hardly  comprehended  under  the 
term  Alga  at  all  £Diatomacu  ;  Debjcidejl]  It  is  only  very 
recently  that  naturalists  have  come  to  the  conclusion  that  they  are 
plants.  The  Charads,  or  fifth  order,  present  in  many  respecta  a 
much  higher  development  than  the  rest,  and  may  be  justly  regarded 
as  not  belonging  to  Alga.  [Chabackb.]  The  relation  of  these 
groups  to  each  other  and  the  animal  kingdom  may  be  seen  in  the 
following  diagram,  given  by  Professor  Harvey  in  his  work  on  the 
'British  Algae? 


As  Mr.  Harvey  is  the  most  recent  writer  on  this  subject  we  shall 
follow  him  in  this  article.    He  divides  the  Alga  into  three  sub-classes. 

1.  Mclcmospernua,  which  are  marine  plants  of  an  olive  green,  or 
olive  brown  colour,  having  a  monoecious  or  dioecious  fructification. 
The  spores  are  olive-coloured ;  each  enveloped  in  a  pellucid  akin,  and 
either  simple,  or  separating  into  two,  four,  or  eight  spondee.  They 
possess  antheridia,  or  transparent,  orange-coloured,  vivacious  corpuscles, 
moving  by  means  of  vibratile  cilia. 

2.  Jthodospermea,  which,  with  one  or  two  exceptions,  are  marine 
plants,  mostly  of  a  rosy  red  or  purple  colour.  The  fructification  is  of 
two  kinds  :  either  of  spores  in  external  or  immersed  oonoeptacles,  or 
densely  aggregated  together  and  dispersed  throughout  masses  of  the 
frond;  or  of  tetraspores  of  a  red  or  purple  colour,  external,  or 
immersed  in  the  frond,  and  each  enveloped  in  a  pellucid  skin  which 
at  maturity  separates  into  four  sporules.  Some  possess  antheridia 
which  are  filled  with  yellow  corpuscles. 

8.  Chlorospermea,  which  are  marine  or  fresh-water  plants  of  a 
green  colour.  The  fructification  is  dispersed  through  all  parts  of  the 
frond.  The  spores  are  green,  formed  within  the  cells,  and  often  at 
maturity  having  vibratile  cilia.  They  produce  also  gemmules,  or 
external  vesicles,  which  contain  a  dense,  dark-coloured,  granular  mass, 
I  which  finally  separates  from  the  frond. 


The  Fvcacta,  which  hare  far  their  type  the  genus  Fucat,  ere  ell  of 
them  marine  plants.  Thej  en  of  an  olive  brown  or  greenish  colour, 
end  very  fine  in  their  texture.  The  cellular  structure  of  which  ell 
the  Alga  ere  compoaed  is  in  then  plant*  in  a  very  condensed  state, 
assuming  a  leathery  end  aometimea  even  a  woody  character.  The 
base  of  their  stem  or  stipes  forma  a  dense  shield-lire  root,  whilst  their 
upper  part  is  often  expanded  into  a  broad  foliaceous  appendage.  The 
reproductive  organs  consist  of  small  black  or  Tory  dark  spores,  which 
are  collected  into  eori  or  are  found  scattered  on  various  parts  of  the 
frond.  Then  spore*  are  enveloped  in  a  thick  gelatinous  mucus, 
which  seems  to  be  a  provision  for  the  purpose  of  attaching  them  more 
securely  to  the  rocks  on  which  they  grow  in  the  midst  of  the  restless 
element  to  which  they  are  constantly  exposed.  They  are  of  very 
rapid  growth,  and  only  a  few  months  serve  to  cover  a  surface  of 
naked  rock  with  a  forest  of  various  species  of  Fuei.  Kelp  is  manu- 
factured from  the  species  of  plants  belonging  to  this  section  of  Alga  ,- 
the  one  most  commonly  collected  for  this  purpose  is  the  Fuettt 
raiculotui.  Kelp  is  not  now  manufactured  to  any  great  extent  in 
this  country,  but  a  few  yean  since  it  was  a  source  of  great  wealth  in 
the  Western  Islands  and  the  western  shores  of  Scotland.  [Kelp.] 
At  one  time  the  quantity  made  in  Scotland  and  its  adjacent  isles  wae 
not  lass  thou  20,000  tons  annually,  which  sold  at  the  average  price  of 
10/.  per  ton. 

Of  all  the  species,  that  which  is  the  moat  common  is  the  Fucui 
veticulotut,  great  quantities  of  which  are  cast  upon  our  coasts,  and 
which  is  known  by  its  strap- 
shaped,  olivo-gresu,  forked  divi- 
sions, having  little  yellowish  oval 
uneven  pods  at  their  points,  and 
by  the  crackling  noise  it  makes 
when  trodden  upon ;  a  circum- 
stance which  is  owing  to  its  stems 
having  a  considerable  number  of 
air-bladders,  by  means  of  which  it 
floats.  The  structure  of  the  pods 
is  highly  curious.  Externally  they 
consist  of  a  hard  rind,  covered 
with  tumours,  each  of  which  has  a 
little  hole  in  its  centre.  Internally 
they  contain  a  soft  mucous  sub- 
stance, in  which  lie,  next  the  rind 
ud  immediately  below  its  tumours, 
a  number  of  round  balls  (a). 
These  little  balls  are  composed  of 
jointed  threads  (b)  which  hold 
together  a  great  many  little  oval 
grains  (a)  enveloped  in  a  sort  of 

jelly.    These  grains  are  the  spores  

by  means  of  which  the  plant  is  propagated,  and  when  ripe  they  are 
discharged  through  the  hole*  in  the  tumours  above  described. 

Although,  from  the  simple  structure  of  the  Alga,  we  should  not 
expect  that  they  would  elaborate  many  of  those  secretions  which  in 
higher  plants  are  found  subservient  to  the  use  of  man  and  oilier 
sxummls  aa  food,  yet  among  many  of  these  a  gelatinous  matter  is 
secreted,  which  is  nutritious.  In  Gothland,  the  F.  vaicviotut  is  given  as 
provender  to  hogs,  and  hence  is  called  Swine-Tang.  Many  other  animals 
will  also  eat  this  plant  a*  food,  in  times  of  scarcity.  It  is  also  collected 
in  Jersey,  and  when  dried  is  used  as  fuel.  The  fisherman  both  of  our 
own  and  the  Dutch  coasts  use  this  Fucui  and  the  F.  terrain*  for  pack- 
ing up  their  fiah ;  the  latter  is  however  preferred,  as,  from  containing 
less  mucus,  It  is  less  likely  to  ferment.  The  Pun  were  at  one  time 
used  considerably  in  medicine,  se  well  as  other  forma  of  Alga,  but 


_  .0  Eoklon,  the  Lamtaaria  truccmali$  of  the  Cape  of  Good  Hope  is 
the  sea-wood  that  produces  the  greatest  quantity  of  iodine. 

The  Sargaawa  vuigare,  or  Tropic  Grape,  the  Fitcvi  nalonj  of  older 
writers,  is  remarkable  for  the  Immnnss  quantities  in  which  it  occurs  in 
certain  portions  of  the  ocean.  It  only  grows  within  forty  degrees  of 
the  equator,  on  each  side,  although  occasionally  thrown  up  by  current* 
on  our  own  shores.  In  some  parts  of  the  ocean  it  is  so  constant  that 
it  is  said  to  assist  pilots  in  rectifying  their  longitude.  It  was  the 
occurrence  of  immense  fields  of  these  weeds  that  struck  the  sailors  of 
Columbus  with  so  much  awe,  and  led  them  to  suppose  that  Providcnoe 
bad  determined  to  frustrate  their  course,  which  nearly  terminated  in 
the  giving  up  of  their  great  attempt  to  discover  the  New  World. 

Alaria  acatmia,  when  stripped  of  the  thin  part,  forms  a  part  of  the 
simple  fare  of  the  poorer  clsswta  of  Ireland,  Scotland,  Iceland,  Denmark, 
and  the  Faroe  Islands. 

The  Sporochnacea  are  a  small  group,  composed  of  the  Bcatter-Tuft 
(Sporochnut)  and  three  other  genera,  which  are  remarkable  for  bearing 
little  tufts  of  fine  green  filaments  on  the  fronds.  They  are  of  an  olive 
or  yellowish  green  colour  :  they  become  flaccid  on  exposure  to  the  air, 
acquiring  a  verdigris  colour,  and  possess  the  property  of  decomposing 
other  Alga  with  which  they  may  come  in  contact. 
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The  Laminariaeea,  or  Tangles,  have  a  densely  Gbro-cellular  structure 
and  their  spores  are  collected  together  in  son  on  the  surface  of  the 
frond.  These  plant*  are  coriaceous  or  membranaceous  in  structure, 
snd  are  little  changed  by  exposure  to  the  sir.  Some  of  them  are  used. 
Laminar ia  acvienla  is  an  edible  species.  It  grows  to  the  length  of 
20  feet,  and  the  midrib,  stripped  of  its  membranaceous  covering,  is  the 
part  that  is  eaten.  L.  mccAarina,  or  the  Sugar  Sea-Belt,  *s  said  to  be 
eaten  by  the  Icelanders.  In  Japan  it  is  also  considered  a  great  delicacy. 
L.  digitals,  or  Sea-Wand,  ia  eaten  in  Scotland,  and  is  cried  about  the 
streets  of  Edinburgh  aa  Tangle.  Many  of  the  sen-weeds  belonging  to 
this  snd  other  genera  have  been  found  to  make  excellent  manure  for 
grass-lands.  Kelp  has  in  many  instsnOBI  been  used,  snd  it  has  perfectly 
succeeded.  It  has  been  tried  aa  a  top-dressing,  and  singly  or  in 
combination  with  other  manures  on  com,  pasture,  potatoes,  turnipa. 
An,  with  the  best  effect 

To  this  section  belongs  the  Chorda  jtlam,  Sea-Whiplash,  or  Sea- 
Whipcord,  which  is  often  found  30  or  id  feet  in  length.  The  frond  of 
this  plant  is  hollow  within,  interrupted  at  short  distance*,  an  arrange- 
ment which  appears  to  be  for  the  purpose  of  enabling  the  plant  to 
float  in  the  water,  and  thus  securing  the  same  end  aa  the  more  highly 
developed  veaioles  of  Futiu  vaieuiam. 

The  Diclyotasca,  or  Sea-Networks,  are  a  larger  section  than  the  lsst, 
and  are  characterised  by  the  beautifully  reticulated  texture  of  the  tegu- 
ment.   Their  fronds  are  of  various  forms,  but  all  of  them  are  ribless. 

The  Chordoriacia  snd  Eetoearpaeta  have  their  fronds  formed  of 
jointed  filaments,  which  are  either  free  or  united  into  a  compound  body 

The  J&tvcarpocae  are  olivaceous  or  green  marine  plant* ;  their 
fructification  is  monoecious,  tho  capsules  external,  and  the  globules 
placed  between  swollen  ramuli  It  contains  the  genus  Ectoearpw  and 
two  others. 

The  S/utdotpermta  include  the  following  orders :— Rhodomdacea 
Lameadaeea,  CoraUinacem,  Ddtnthaaa,  Rhodymeniacea,  Crypto- 
tiemiaeea,  Ceramimxa.  These  orders  are  distinguished  by  their 
brilliant  and  little-fading  tints,  their  leaf-like  fronds,  and  the  collection 
of  their  spores  into  sori,  or,  if  scattered,  by  the  spores  being  arranged 


article  of  food,  and  ha*  lately  been  sold  in  London  aa  a  substitute  for 
Iceland  Mobs.  It  is  frequently  employed,  instead  of  isinglass,  for  the 
manufacture  of  blano-mange  and  jellies.  It  has  a  slight  bitter  flavour, 
which  may  be  removed  by  steeping  for  some  time  previous  to  boiling. 

Another  genus  of  tile  same  order  is  Odidnun.  A  species  of  this 
genua  is  said  to  be  the  substance  collected  by  the  swallows  and 
used  in  the  oonatraction  of  the  edible  neste  of  Java.  Strange  as 
it  may  seem  that  a  taste  for  birds'  neste  should  exist  among  any 
people,  yet  so  strong  is  this  taste  in  China,  that  the  trade  in  birds' 
nests  forms  a  very  lucrative  and  extensive  branch  of  commerce. 
Burnett,  in  his  '  Outlines  of  Botany ,'  observes,  "  It  has  been  estimated 
that  242,100  lbs.  of  birds'  nests,  worth  in  China  234,2602.  and  upwards, 
are  annually  exported  from  the  Indian  Archipelago."  The  only  pre- 
paration the  birds'  nests  undergo  ia  that  of  simple  drying,  without 
direct  exposure  to  the  sun;  after  which  they  are  packed  in  small 
boxes.  They  are  assorted  for  the  Chinese  market  into  three  kinds, 
according  to  their  qualities ;  and  the  common  price  for  birds'  nest* 
of  the  first  sort  at  Canton  is  no  less  than  SG00  dollars  the  pecul,  or 
SI.  IBs.  l,d.  per  lb. ;  for  the  second,  2800  Spanish  dollars  the  pecul ; 
and  for  the  third,  1600.  The  collecting  these  birds'  nests,  according 
to  Mr.  Crawford,  is  as  perilous  a  toil  as  our  fearful  trade  of  gathering 
samphire ;  for  he  says,  "The  nests  are  obtained  in  deep  and  damp 
caves,  and  are  most  esteemed  if  taken  before  the  birds  have  laid  their 
eggs.  The  coarsest  are  those  collected  after  the  young  have  been 
fledged.  The  finest  nests  are  the  whitest ;  that  is,  those  taken  before 
they  are  defiled  by  the  young  birds.  They  are  taken  twice  a  year, 
and  if  regularly  oofleoted,  and  no  unusual  injury  offered  to  the  caverns, 
the  produce  is  very  equal,  and  the  harvest  very  little  if  at  all  improved  • 
by  being  left  unmolested  for  a  year  or  two.  Some  of  the  caverns  are 
extremely  difficult  of  access,  and  the  nest*  can  only  be  collected  by 
persona  accustomed  from  their  youth  to  the  office.  In  one  place  the 
caves  are  only  to  be  approached  by  a  perpendicular  descent  of  many 
hundred  feet  by  ladders  of  bamboo  and  rattan,  over  a  sea  rolling 
violently  against  the  rooks.  When  the  mouth  of  the  cavern  is  attained, 
the  perilous  o  ffice  of  taking  the  nest*  must  often  be  performed  by 
torch-light,  by  penetrating  into  the  recesses  of  the  rock,  where  the 
slightest  trip  would  bo  instantly  fatal  to  the  adventurer*,  who  see 
nothing  below  them  but  the  turbulent  surf  making  its  way  into  the 
chasms  of  the  rock."    (Crawford's  '  Eastern  Archipelago.') 

Several  other  species  of  Gilidivm  are  made  nee  of  ss  food,  more 
especially  in  the  East,  where  they  are  added  to  dishes  to  render  the 
hot  and  biting  condiment*  more  palatable. 

The  Iridta  tdvlii.  Edible  Dulse,  is  a  favourite  food  with  many  of  the 
Crustacea,  as  lobsters,  crabs,  Ac  :  it  is  also  eaten  by  fishermen,  both 
raw  and  roasted  It  is  said  to  resemble  in  Savour  roasted  oysters. 
The  Halymenia  pahnata  was  at  one  time  used  a*  a  masticatory,  but 
its  use  has  been  supplanted  by  tobacco.  It  ia  still,  however,  used  aa 
a  popular  remedy  m  scorbutic  snd  other  cutaneous  diseases.  "  To 
the  Icelanders  it  is  a  plant  of  considerable  importance.  They  prepare 
it  by  washing  it  well  in  fresh  water,  and  exposing  it  to  dry,  when  it 
gives  out  a  white  powdery  substance,  which  is  sweet  and  palatable. 
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and  covers  the  whole  plant.  They  then  pack  it  in  casks  to  keep  it  from 
the  air,  and  thus  preserve  it  ready  to  be  eaten,  either  in  this  state  with 
fish  and  butter,  or,  according  to  the  practice  of  wealthier  tables,  boiled 
in  milk,  and  mixed  with  a  little  flour  of  rye.  The  cattle  are  also  very 
fond  of  this  sea-weed,  and  sheep  are*  said  to  seek  it  with  such  avidity 
as  often  to  be  lost,'  by  going  too  far  from  the  land  at  low-water." 
('Quart  Re*.,'  viL  68.)  From  this  latter  circumstance  it  was  called 
Fucua  ovimu,  or  Sheep  Dulse.  In  Kamtohatka  it  is  used  for  making  a 
fermented  beverage,  which  is  easily  produced  on  account  of  the  great 
quantity  of  sugar  this  plant  contains. 

Amongst  the  Bhodymeniacea  is  the  genus  Gracillaria,  the  species 
of  which  are  also  used  as  food,  and  one  of  them,  O,  lichenoides,  is  highly 
valued  in  Ceylon  and  other  parts  of  the  East,  and  bears  a  great 
resemblance  to  G.  compretsa,  a  species  of  the  British  coast,  and  which 
Dr.  Greville  says  is  little  inferior  to  the  first,  and  has  been  used  in  this 
country  both  as  a  pickle  and  a  preserve.  The  0.  tenax,  the  Fucut 
tenax  of  Turner,  is  invaluable  to  the  Chinese  as  the  basis  of  an  excel- 
lent glue  and  varnish.  "  Though  a  small  plant,"  says  Dr.  Greville, 
"  the  quantity  annually  imported  at  Canton  from  the  provinces  of 
Fokein  and  Tchikiang  is  stated  by  Mr.  Turner  to  be  about  27,000  lbs. 
Jt  is  sold  for  6d  or  8d.  per  pound,  and  is  used  for  the  purposes  to 
which  we  apply  glue  and  gum  arabic.  The  Chinese  employ  it  chiefly 
in  the  manufacture  of  lanterns,  to  strengthen  or  varnish  the  paper,  and 
sometimes  to  thicken  or  give  a  gloss  to  silks  or  gauze."  Mr.  Neill 
thinks  it  probable  that  the  gummy  matter  called  ohin-ohou,  orhai-tsai, 
in  China  and  Japan,  may  be  composed  of  this  substance.  Windows 
made  of  slips  of  bamboo,  and  crossed  diagonally,  have  frequently  their 
interstices  wholly  filled  with  the  transparent  glue  of  hai-tsai. 

A  celebrated  vermifuge  on  the  Continent  is  prepared  from  the 
Helminthocorton,  a  genus  which  grows  in  the  Mediterranean,  and  goes 
by  the  name  of  the  Coralline  of  Corsica.  It  has  also  been  recommended 
as  a  remedy  in  cancer,  but  is  seldom  used  in  this  country. 

The  Plocanvium,  or  Hair-Flag  (IkUucriacea),  is  one  of  the  most  elegant 
plants  of  this  section.  It  was  formerly  used  much  in  the  construction 
of  artificial  landscapes  on  paper,  and  its  collection  and  preparation 
gave  employment  to  many  of  the  poor  on  our  coasts. 

The  order  Ceramiacea  contains  six  genera,  one  of  which  is  the 
GrijJUhaia,  a  plant  named  after  Mrs.  Griffiths,  who  has  done  much  to 
advance  the  knowledge  of  the  order  Alga  in  Great  Britain.  The 
most  extensive  genera  in  this  tribe  are  Calathamnion&ad  Polytiphonia. 
Most  of  the  species  belonging  to  these  two  genera  are  natives  of  the 
sea,  and  are  found  attached  to  rocks,  and  to  shells,  stones,  and 
corallines  which  are  thrown  up  by  the  waves.  Many  of  them  are  also 
found  parasitic  upon  the  larger  sea-alga,  as  the  various  species  of 
Fucut  and  others. 

The  Chlorotpermea  include  the  orders  Siphonacea,  Confervaeea, 
*7lvacea,  OaciUatoriacea,  Nottoeacea,  and  Palmellaeea 

The  order  Siphonacea  consists  of  plants  which  are  found  in  the  sea, 
in  fresh  water,  or  on  damp  ground,  of  an  herbaceous  green  colour. 
The  frond  is  either  composed  of  membranaceous,  filiform,  continuous, 
simple,  or  branched  tubes,  or  formed  of  a  combination  of  similar 
tubes,  forming  a  spongy  or  orustaceous,  globular,  cylindrical,  or  flat 
body;  the  reproductive  organs  are  vesicles  produced  on  the  outer 
surface  of  the  tubes,  filled  with  a  dark  green  granular  mass.  This 
tribe  contains  four  genera :  Codium,  Bryoptie,  Vaucheria,  and 
Botrydium.  The  most  interesting  genus  is  Vaucheria,  on  account 
of  the  remarkable  observations  that  have  been  made  upon  its  repro- 
ductive granules  by  Unger  and  other  botanists.    [Vaucheria.] 

Codium,  the  Sea-Purse,  is  a  hollow,  sub-globose,  dark  green  plant, 
composed  of  an  interwoven  mass  of  tubular  continuous  filaments,  the 
reproductive  vesicles  being  attached  to  the  filaments  near  the  surface 
of  the  frond.  There  are  two  British  species  found  on  submarine 
rocks.  Bryoptis  has  two  British  species,  which  are  also  marine  plants. 
The  frond  is  membranaceous,  filiform,  tubular,  cylindrical,  glistening, 
branched ;  the  branches  are  imbricated,  or  distichous  and  pinnated, 
and  filled  with  a  fluid  containing  minute  granules.  Their  numerous 
branches  give  them  the  appearance  of  feathered  mosses — hence  their 
name.  Botrydium  (from  Borpvs),  a  Grape-Bunch,  is  nothing  more  than 
a  spherical  vesicular  receptacle,  filled  with  a  watery  fluid :  it  opens 
at  the  apex,  and  has,  descending  from  the  lower  part,  a  bunch  of 
radical  fibres.  In  structure  this  plant  resembles  Codium,  but  it  is 
much  smaller,  the  receptacle  not  being  bigger  than  a  grain  of  mustard, 
and  it  grows  upon  the  ground  in  moist  shady  situations.  Granules 
are  contained  in  the  watery  fluid  within  the  plant,  and  when  the 
weather  is  dry,  the  upper  part  of  the  receptacle  collapses,  giving  the 
plant  a  cup-shape. 

The  Confervaeea  are  for  the  most  part  green  plants,  but  sometimes 
pink  or  brown.  The  fructification  consists  of  a  granular,  coloured 
internal  mass,  which  assumes  various  forms. 

The  genus  Conferva,  although  still  containing  numerous  species, 
has  been  much  reduced  by  the  formation  of  new  genera.  It  has 
however  still  an  indefinite  character,  on  account  of  the  comparatively 
little  attention  which  the  order  Alga  has  received  from  botanists. 
The  "  filaments  are  articulated,  free,  distinct,  uniform,  simple  or 
branched.  Fruit  (?),  an  internal,  coloured,  granular  mass  (endo- 
chrome).  Colour  green,  rarely  purple  or  orange."  The  species  of 
Conferva  are  found  wherever  there  is  water.  In  running  streams 
th*v  attach  themselves  to  the  stones  at  the  bottom,  and  are  so 


abundant  frequently  in  stagnant  ponds  and  pools  as  to  conceal 
everything  else.  Some  few  of  them  are  found  in  sea-water,  and 
some  on  dry  land.  Some  of  the  species  have  been  found  developing 
their  peculiar  forms  under  the  influence  of  the  ingredients  of  different 
mineral-springs ;  and  one,  the  Conferva  thermalis,  is  only  found  in  ther- 
mal springs.  -  Under  favourable  circumstances  they  sometimes  go  on 
developing  to  an  immense  extent  in  lakes  or  ponds  in  which  they 
grow.  They  are  generally  at  first  green,  but  as  they  ascend  to  the 
surface  of  the  water,  and  are  exposed  to  the  air,  they  become  whitish. 
The  rapidity  of  the  growth  of  these  plants  is  sometimes  very 
extraordinary,  and  lakes,  and  even  the  ocean  itself,  are  covered  for 
several  miles  with  floating  masses  of  Conferva  several  inches  in  depth. 
Of  the  various  species  of  Conferva,  the  C.  fracta,  the  C.  criepata, 
and  C.  rivularit  are  most  abundant  in  this  country.  These  plants  are 
frequently  called  Crow-Silks,  and  in  some  parts  of  the  country,  when 
dried,  they  have  been  used  for  the  purpose  of  stuffing  beds,  also  as 
wadding  for  stuffing  garments.  Dr.  Lightfoot  says  he  has  seen  at 
Edinburgh  a  kind  of  paper  manufactured  from  the  fibres  of  Conferva 
fracta.  C.  agagropila,  Globe  Crow-Silk,  or  Moor-Ball,  is  found  with 
its  filaments  rolled  up  into  the  form  of  a  ball,  so  that  it  has  the 
appearance  of  the  bells  of  hair  occasionally  found  in  the  stomachs  of 
animals.  It  is  an  inhabitant  of  lakes,  but  is  rarely  found.  It  is  not 
fixed  to  anything,  but  floats  about  at  the  mercy  of  the  waves.  The 
balls  vary  in  diameter  from  half  an  inch  to  four  inches. 

The  genus  Hydrodictyon  has  filaments  which  form  a  network  with 
regular  polygonal  meshes,  and  viviparous  articulations.  There  is  but 
one  species,  the  H.  utriculatum,  Common  Water-Net,  which  is  a  rare 
plant,  and  found  only  in  ditches  and  pools  in  the  middle  and  southern 
parts  of  England.  It  is  a  beautiful  plant,  forming  a  tubular  net, 
which  floats  freely  in  the  water.  The  meshes  of  the  net-work  are 
pentagonal  or  hexagonal,  and  vary  in  diameter  from  half  a  line  to 
half  an  inch,  and  the  filaments  from  the  width  of  a  human  hair  to 
that  of  the  coarsest  hog's-bristle. 

The  genus  Mougeotia,  named  after  J.  B.  Mougeot,  a  German 
botanist,  has  articulated  simple  filaments,  which  are  finally  united  by 
transverse  tubes.  The  endochrome  is  granular,  at  length  forming 
roundish  globules  at  the  point  of  conjugation.  This  is  one  of  the 
genera  of  confervoid  plants  whose  filaments  are  said  to  unite  before 
reproduction  takes  place.  That  this  conjugation  does  take  place 
previous  to  their  granules  possessing  any  reproductive  power,  in 
many  of  the  species,  there  can  be  no  doubt.  But  there  are  many 
species  of  Conferva  which  belong  to  the  conjugate  group  of  genera, 
in  which  the  phenomenon  of  conjugation  does  not  take  place  previous 
to  reproduction.  These  exceptions  occur  more  particularly  in  the 
genus  Zygnema.  [Zyonema.]  Several  species  of  Mougeotia  are  found 
in  Great  Britain ;  the  most  common  is  the  M.  genufUxa,  which  is 
abundant  in  pools  and  ditches,  sometimes  covering  a  space  30  or  40 
feet  in  diameter,  and  being  of  a  yellowish-green  or  dull  yellow  colour. 
The  filaments  are  exceedingly  fragile. 

The  genus  Tyndaridea  has  simple  filaments,  inosculating  by 
transverse  tubes.  The  endochrome  is  in  two  roundish  masses,  which 
after  conjugation  unite  to  form  a  single  globule.  The  species  are 
found  in  ponds  and  ditches,  mostly  commencing  their  existence  at 
the  bottom  of  the  water,  and  after  a  little  time  rising  to  the  surface, 
where  they  form  mnmcs  varying  in  size,  of  a  yellowish  and  yellowish- 
green  colour. 

The  Ulvacta  include  plants  which  are  found  in  the  sea,  in  fresh- 
water, or  on  the  damp  ground :  they  are  generally  of  an  herbaceous 
green  or  fine  purple  colour,  and  have  a  thin,  tender,  membranaceous, 
reticulated  structure,  rarely  gelatinous ;  they  are  generally  furnished 
with  a  very  minute  scutate  root,  which  is  either  expanded  or  tubular 
and  continuous ;  the  reproductive  organs  consist  of  roundish,  mostly 
quaternate  granules,  or  minute  opercular  grains,  which  are  imbedded 
in  the  delicate  membrane  of  the  plant.  This  order  contains  about 
ten  genera,  of  which  the  five  following  are  British : — Porphyra,  Ulta, 
Tetratpora,  Enteromorpha,  and  Bangia. 

Porphyra  (from  mpQtipios),  the  Purple  Laver,  has  a  plain  frond, 
exceedingly  thin,  and  of  a  purple  colour.  The  reproductive  organs 
are  of  two  kinds: — 1,  Roundish  granules  arranged  in  fours,  and 
imbedded  in  the  whole  substance  of  the  frond ;  2,  Manses  of  smaller 
ovate  granules,  which  are  scattered  without  order,  chiefly  towards  the 
margin  of  the  frond.  Four  species  of  the  Purple  Laver  are  enume- 
rated. The  most  common  is  the  Porphyra  laciniata,  which  has  its 
fronds  aggregated  and  deeply  cleft,  the  segments  dilated,  and  variously 
cut  and  waved.  This  plant  is  common  in  the  sea  from  spring  to 
autumn,  and  grows  on  rooks  and  stones,  whenoe  it  is  often  torn  by 
the  violence  of  the  waves,  and  thrown  on  the  shore.  The  frond  of  this 
plant  abounds  in  a  viscid  gelatinous  matter,  which  is  said  to  be  very 
nutritious.  On  this  account  this  plant,  under  the  name  of  Laver,  is 
much  eaten  in  many  places,  especially  the  south  of  England.  When 
collected,  it  is  kept  in  jars  with  salt,  and  when  brought  to  the  table 
is  served  up  with  lemon-juice.  Dr.  Lightfoot  states  that  in  the 
Western  Isles  it  is  gathered  in  the  month  of  March,  and  that,  when 
pounded  and  macerated  with  a  little  water,  the  inhabitants  eat  it  with 
pepper,  vinegar,  and  butter.  It  is  sometimes  stewed  with  leeks  and 
onions.  But  although  this  plant  is  abundant  enough,  it  is  only  very 
partially  used  as  an  article  of  diet. 

Ulva  the  Green  Laver,  has  a  membranaceous  frond  of  a  green  colour 
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with  ita  reproductive  granules  arranged  in  fours.  The™  are  seven 
British  species  of  Viva :  three  growing  in  the  sea,  one  in  trash  water, 
and  three  in  damp  pieces  on  the  land. 

V.  ialiitima,  the  Broad  Green  Laver,  has  a  plain,  widely-oblong  or 
roundish  frond,  waved,  and  of  a  green  colour  and  tender  substance. 
It  is  an  abundant  plant  on  the  rocks  and  atones  of  the  sea  in  summer 
and  autumn.  In  common  with  U.  Laettua,  the  Lettuce  Green  Laver, 
it  is  gathered  and  eaten  in  the  same  way  aa  the  Purple  Laver.  It  is 
also  known  under  the  name  of  Oyster  Gram.  This  plant  is  popularly 
supposed  to  be  good  for  scrofulous  habits.  It  is  sometimes  applied  to 
the  forehead  to  relieve  headache  in  fevers,  vnd  also  to  procure  sleep. 
V.  biditxa,  the  Blistered  Green  Laver,  is  the  fresh-water  species.  It 
has  an  obovate,  saccate  frond,  which  is  gelatinous,  and  at  length 
becomes  irregularly  expanded,  waved,  and  bullate.  It  is  a  very  fre- 
quent plant  in  stagnant  poola  and  ditches  of  fresh  water,  often  covering 
the  whole  surface  of  the  water,  and  giving  it  the  appearance  of  being 
in  a  state  of  fermentation,  lUcrcscopioally  examined,  this  is  an  object 
of  no  common  beauty  ;  it  seems  ss  if  composed  of  little  green  balls, 
about  as  big  as  the  blood-cells  in  the  human  blood,  having  no  sort  of 
adhesion  with  each  ether,  but  holding  together  by  a  transparent  thin 
jelly.  It  is  by  these  little  green  balls,  or  by  the  matter  they  contain, 
that  the  Ulva  is  propagated.  The  common  Laver  of  the  shops  very 
nearly  resembles  it,  but  is  a  marine  species.  Ths  terrestrial  species 
of  Ulva  are  found  growing  on  walls,  rooks,  the  roofs  of  thatched  houses, 
and  especially  in  places  exposed  to  much  moisture.  U.  thermal**  grows 
in  hut-sprioga  at  a  temperature  of  117°  Fahrenheit. 

The  genus  Tttraipora,  named  from  the  quaternary  arrangement  of 
its  granules,  inhabita  fresh  water,  and  includes  two  British  species. 
The  fronds  are  tubular  or  inflated,  and  gelatinous. 

The  EMtrtmorpha,  Water-Gut,  has  a  tubular,  hollow,  membra- 
naceous frond,  of  a  green  colour  and  reticulated  structure;  ths 
reproductive  granules  are  arranged  in  threes  or  fours  in  the  reticu- 
lations. Seven  or  eight  species  of  this  genus  have  been  described  as 
British.  They  are  all  inhabitants  of  the  sea,  or  of  pools  and  ditches 
of  salt-water,  with  ths  exception  of  E.  intutmalii,  which  is  also  found 
in  freshwater  pools.  All  the  species  are  long,  varying  from  two  or 
three  inches  to  three  feet  in  length,  and  when  floating  in  the  water 
very  much  resemble  the  intestines  of  an  animal — hence  their  name. 

Bangui  was  named  after  Hoffman  Bang,  a  Danish  naturalist,  who 
wrote  a  work  on  the  Conferme.  It  has  a  flat,  capillary,  membranaceous 
frond,  of  a  green,  reddish,  or  purple  colour. 

The  order  Otciliatoriacea  is  composed  of  plants  which  are  green  or 
brown  in  colour,  with  continuous  tubular  filaments,  seldom  branched, 
though  often  joined  together  so  as  to  appear  branched.  The  fructifi- 
cation consists  of  an  internal  mass  divided  by  transversa  septa,  finally 


especially  of  Oicillaioria,  are  endowed  with  a  power  of  moving  so 
apparently  spontaneous,  that  some  naturalists  have  placed  them  among 
animals,  as  wall  as  the  more  minute  forms  of  plants  belonging  to  the 
order  Alga.  Captain  Carmkhael,  who  devoted  much  attention  to  this 
subject,  has  made  the  following  observations,  which  were  published 
from  among  his  MSS.  by  Mr.  Harvey : — "  I  have  been  induced  to 
bestow  considerable  attention  on  such  of  the  species  as  fell  under  my 
notice,  on  account  of  the  singular  motion  remarked  in  the  filaments 

S  various  naturalists  ;  and  I  do  confess  that  the  result  is.  something 
e  conviction  that  they  belong  rather  to  the  animal  than  to  the 
vegetable  kingdom.  This  motion  or  oscillation  has  been  attributed 
to  various  causes — to  the  rapidity  of  growth,  to  the  action  of  the 
light,  or  to  the  agitation  of  the  water  m  which  the  specimens  were 
immersed  for  inspection ;  but  none  of  these  afford  a  satisfactory 
explanation.  The  last  may  be  put  to  the  proof  by  a  very  simple  con- 
trivance. Let  a  small  portion  of  the  stratum  be  placed  in  a  watch- 
glass  nearly  filled  with  water,  and  covered  with  a  circular  film  of  talc, 
bo  that  Its  edge  may  touch  ths  glass ;  ths  water  will  be  rendered  as 
fixed  aa  if  it  was  a  piece  of  ice.  The  glass  may  now  be  placed  under 
the  microscope,  and  the  oscillation  of  the  filaments  viewed  without 
snyriakof  disturbance  from  the  agitation  of  the  water.  By  following 
thia  course  it  will  be  speedily  perceived  that  the  motion  m  question 
is  entirely  independent  of  that  cause.  The  action  of  light  aa  a  causa 
of  motion  cannot  be  disproved,  because  ws  cannot  view  our  specimens 
in  the  dark  ;  but  indirectly  there  is  nothing  easier.  If  a  watch-glass 
charged  as  above  be  laid  aside  for  a  night,  it  will  be  found  that  by 
next  morning  not  only  a  considerable  radiation  has  taken  place,  but 
that  multitudes  of  the  fllamenta  have  entirely  escaped  from  the 
stratum;  both  indicating  motion  independent  of  light.  Rapidity  of 
growth  will  show  itself  in  a  prolongation  of  the  filaments,  but  will 
not  account  for  thia  oscillation  to  the  right  and  left,  and  still  less  for 
their  travelling  in  the  course  of  a  few  hours  to  the  distance  of  ten 
times  their  own  length  from  the  stratum.  This  last  is  a  kind  of  motion 
unexampled,  I  believe,  in  the  vegetable  kingdom.  There  is  another 
point  in  the  natural  history  of  the  Oiciltatoriea,  which  favours  the 
opinion  that  they  are  animalcules.  It  is  the  extremely  limited  term 
of  their  existence.  The  community,  if  I  may  so  call  it,  lives  for  several 
months  ;  but  the  individuals  die  off,  and  are  succeeded  by  others  with 
a  rapidity  to  which  there  is  no  parallel  among  genuine  plants.     If  a 
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small  portion  of  stratum,  say  one-fourth  of  an  inch  in  diameter,  be  left 
for  three  or  four  days  in  a  watch-glass  filled  with  water,  the  whale 
area  of  the  glass  will  be  found  covered  with  a  thin  transparent  pellicle 
or  incipient  stratum,  derived  from  the  filaments  that  had  successively 
radiated  and  died  in  the  course  of  that  short  period." 

There  are  several  genera  in  the  order  Otci&alonacta : — Stigontma 
has  cylindrical,  cartilaginous,  branched,  inarticulate  filaments,  inclu- 
ding granules  ranged  in  transverse  dotted  rings.  Sn/lonrma  has 
branched,  flaccid,  tough,  continuous,  tubular  filaments,  with  brown 
or  olive-coloured  endochrome,  which  is  transversely  striated,  and  at 
length  separates  at  the  stria)  into  lenticular  sporidia.  Calothrix  has 
erect  tufted  or  fasciculate  fllamenta  destitute  of  a  mucous  layer, 
fixed  at  ths  base,  somewhat  rigid,  without  oscillation.  The  tube  is 
continuous,  and  the  endochrome  is  at  length  dissolved  into  lenticular 
sporidia.     Many  of  the  species  of  Caietkrix  are  parasitical  on  other 

Slants.  It  is  to  this  genus  that  the  Certferva  nivta  of  Dill  wyn  belongs, 
i  is  the  Calothrix  nina  of  Agardh.  This  plant  is  remarkable  for  its 
habitat  in  springs  impregnated  with  sulphuretted  hydrogen.  It  was 
first  found  in  the  sulphur-springs  of  Croft  in  Yorkshire,  by  Dr.  Willar.. 
and  has  since  been  found  by  other  observers.  Dr.  Daubeny  found  it 
in  many  of  the  sulphur-springs  of  the  Continent,  and  Dr.  Lankester 
collected  specimens  at  Moffat,  Harrowgate,  Askem,  and  other  places 
where  there  were  springs  impregnated  with  sulphuretted  hydrogen. 
The  decomposition  of  this  plant,  probably  mixed  with  the  remains  of 
other  organic  beings  inhabiting  the  springs,  has  led  to  the  supposition 
that  the  springs  in  which  it  was  found  contained  a  pseudo-organic 
matter  which  haa  been  called  by  the  names  of  Baregine,  soogene,  and 
glairine.  Thia  was  the  opinion  of  the  late  Professor  Anglads ;  but 
Dr.  Lankester,  having  been  able  to  form  glairine  by  the  decomposition 
of  the  filaments  of  Calothrix  nivra,  renders  it  probable  that  there  are 
no  compounds  in  mineral -waters,  except  the  salts,  which  have  not 
been  derived  from  plants  or  animalcule*  inhabiting  the  waters. 
('Annals  of  Nat.  Hist,'  1841 ;  ' Notice  of  Plants  and  Animals  found 
in  Sulphureous  Waters,'  by  E.  Lankester,  M.D.)  The  genua  Lyngbya 
has  free,  flexible,  elongated,  continuous,  decumbent  fllamenta,  destitute 
of  a  mucous  layer;  the  endochrome  densely  snnulsted,  and  separating 
at  the  annuli  into  lenticular  sporidia.  This  genus  was  named  after 
H.  C.  Lyngbye,  a  Danish  botanist,  and  author  of  a  work  on  the  J  Iga 
of  Denmark.  Some  of  the  species  are  very  common.  The  L.  taurolu 
is  found  almost  on  every  damp  wall  or  walk,  forming  an  intensely 
green  stratum  of  indefinite  extent,  which  is  very  conspicuous  after  a 
shower  of  rain.  Other  species  are  parasitic  upon  soma  of  ths  Fttci 
and  are  found  in  the  sea. 

The  genus  OiailaXoria  has  rigid,  elastic,  oscillating,  simple, 
continuous  filaments,  which  are  invested  by  a  common  mucous 
matrix.  Ths  specie*  are  very  numerous,  but  many  of  them  are  very 
difficult  to  ulstrngnjih  They  are  not  all  found  immersed  in  water, 
but  always  occupy  damp  place*.     The  0.  fenuusinta  is  an  inhabitant 

appearance,  Sir  J 
_  collected  together 
tufts,  apparently  rooted  in  the  muddy  deposit  of  the  water.  Each 
tuft  proves,  on  examination,  to  consist  of  simple,  reniform,  even 
filaments,  crowded  together,  and  quite  pellucid  and  equally  destitute 
of  joints  and  branches ;  their  diameter  is  not  more  than  an  S-lOOOth 
or  10-1000th  part  of  an  inch." 


-la.  a,  natural  sire ;  i,  c,  magnified. 
The  order  Noitocacat  consists  of  plants  with  elliptical  or  globose  cells 
connected  in  gelatinous  moniliform  strings.  The  filaments  are  separate, 
or  several  are  united  together  in  a  gelatinous  frond.  Ths  cells  com- 
posing the  filaments  are  of  two  kinds;  first,  a  set  of  a  bright  green 
colour,  which  constitute  the  greater  part  of  the  filaments,  and 
aecondly,  solitary  cells  of  diflerent  form  and  sire  to  the  rest,  destitute 
of  colour,  and  covered  with  cilia.  They  occur  at  intervals  in  all  the 
filaments,  and  are  called  'connecting  cells,'  or  'beterocysta.'  They 
probably   represent   ths   aatheridia    in   the   higher  pleats.      The 
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The  Palmdiaeea  ars  amongst  the  lowest  forms  of  the  Alga.  They 
consist  of  globose  or  elliptical  oells,  which  are  more  or  lew  distinct, 
and  an  collected  together  by  moans  of  a  string-layer  into  a  frond. 
The  genua  Pntoeecait  haa  only  one  species,  the  P.  nivaiii.  This  little 
plant  haa  gained  a  large  share  of  attention  on  account  of  its  being 
supposed  at  one  time  to  be  the  cause  of  red  snow.  Now  however  the 
animal  kingdom  has  put  in  a  claim  for  a  share  in  the  production  of 
this  phenomenon.  [Snow,  Red.]  Most  of  the  species  of  BamatotaxuM 
are  of  a  red  colour,  and  give  an  appearance  line  that  of  blood  to  the 
rocks  on  which  they  grow.  These  appearances  have  often  been 
regarded  with  a  superstitious  eye,  and  looked  upon  as  warnings  or 
omens  from  Heaven.  One  of  the  species  of  Palmetto,  the  P.  cruenlo, 
has  a  dark  blood-red  colour,  and  on  that  account  has  been  called  'gory 
dew.'  It  occurs  on  white-washed  walla,  especially  in  damp  cellars ; 
and  in  such  situations  has  sometime*  given  occasion  for  alarm,  on 
account  of  its  having  the  appearance  of  stains  of  blood.  The  other 
species  of  Palmetto  have  various  colours,  as  yellow,  green,  and  black. 
They  are  found  in  fresh  water  streams  and  on  rooks  on  the  sea-shore. 

(Harvey,  Britiih  Marine  Alga;  Hooker,  Britith  Flora;  Agardh, 
Spteia  Algarwn  ;  Greville,  Alga  Britonnica  ;  Lindley,  Yrtjttable 
Kingdom;  Hawaii,  Prah-Wattr  Alga;  Burnett,  Oviltnn  of  Botany.) 
ALG*,  FOSSIL.  The  remains  of  sea-weeds  in  a  fossil  stats  ars 
leas  common  than  their  probable  abundance  in  the  ancient  ocean  and 
the  generally  marine  origin  of  the  strata  might  lead  us  to  suppose. 
This  arises  perhaps  from  the  cellular  texture  and  destructible  nature 
of  the  marine  plant*;  Traces  however  of  several  genera  occur  in 
Silurian,  Carboniferous,  Liasaic,  Oolitic,  Cretaceous,  and  later  deposits. 
ALGABOBA  BEAN.     [Cibatoku.] 

ALHAGI  (from  the  Arabic  Aghut  or  Alg-.d),  a  genua  of  plants 
belonging  to  the  natural  order  Ltgwmiwa.  The  species  are  under- 
shrubs  or  herbs  with  simple  leaves  and  minute  stipules.  The  flowers 
are  red,  and  disposed  in  racemes  along  the  peduncles. 

A.  Jtfaurorum  is  a  native  of  the  deserts  of  Egypt,  Syria,  Mesopo- 
tamia, and  other  countries  of  the  East.  This  plant  yields  a  species  of 
manna  which  la  called  Truugibin  or  Torsngabin.  It  is  chiefly  gathered 
in  the  neighbourhood  of  Tauris  where  the  plant  grows  abundantly. 
The  manna  is  n  natural  exudation  from  the  leaves  and  branches  of 
the  plant,  and  is  most  abundant  during  hot  weather.  In  Arabia  it  is 
supposed  that  the  manna  fells  from  heaven  on  the  plant.  It  first 
appears  in  the  form  of  a  small  drop  as  of  honey,  which  goes  on 
increasing  in  size  till  it  is  about  as  large  as  a  ooriander  seed.  The 
manna  yielded  by  this  plant  does  not  appear  to  be  imported  into  this 
country.  It  is  principally  made  use  of  at  ths  present  day  in  Persia, 
and  is  known  by  the  name  of  Persian  Henna.  It  is  employed  as  food 
for  cattle.  Two  other  species,  A.  Camekmm  and  A.  Nipanlemii,  are 
described  by  botanists,  and  cultivated  in  the  greenhouses  of  this 
country.     They  also  yield  manna. 

AL1SMA.  [Aliskacbx.] 
_  ALISMA'CEjE,  a  natural  order  of  plants  belonging  to  the  class 
It  is  known  from  all  the  other  orders  of  the  same  division 
by  its  genera  having  the 
sepals  and  petals  perfectly 
distinguishable  from  each 
other  both  in  colour  and 
situation,  and  by  their 
carpels  being  eitremely 
numerous.  In  many  points 
they  approach  very  nearly 
to  the  Crowfoot  Tribe 
(lianunadacerr),  from  which 
the  structure  of  their 
embryo  and  their  endoge- 
nous  mode  of  growth  dia- 

All  the  species  are  aquatic 
plants,  with  rather  broad- 
ribbed  leaves  and  white 
flowers.  They  appear  to 
be  destitute  of  any  active 
properties,  except  a  slight 
degree  of  acridity,  which 
•  however  does  not  prevent 
the  rhixoma  of  soms  of  them 
from  being  eaten  in  China. 

The  order  receives  its 
name  from  the  genus  Alisma, 
one      species      of      which, 

in  wet  ditches  and  by  river  sides,  has  had  the  unfounded  reputation 


_  ._  a  drachm,  ei 
with  syrup. 
ALKANET.    [Awcircai.] 
ALLAGITE,   in  Mineralogy,   : 


rioty  of  the   tri-silicale  c 


ALLALITE,  in  Mineralogy,  a  variety  of  XHojaide 
£NDA,  a  genus  of  plant*  bell 


[Ptbouhe.] 
ALL  AMANDA,  a  genua  of  plants  belonging  to  the  i 
\foemacta.     It  was  named  after  Frederick  Altamand,  a  surgeon  w 


ths  natural  order 


a  Russia.    He  was  a 


travelled  in  Guiana,  in  1769,  and  afterwards  i 
correspondent  of  Linrneua. 

The  species  of  this  genus  are  shrubs  yielding  a  milky  Juice,  with 
varticillate  leaven,  and  many-flowered  peduncles  of  large  yellow  flowers. 
They  are  worthy  of  cultivation  on  account  of  the  beauty  of  their 
flowers  and  foliage.  They  are  all  natives  of  South  America,  and  when 
cultivated  require  a  strong  moist  heat  to  make  them  flower  freely. 

An  infusion  of  the  leaves  of  A.  colAarftca  is  said  to  act  as  a 
powerful  purgative,  and  an  overdose  to  produce  poisonous  effects. 

ALLANITE,  in  Mineralogy,  a  synonyme  of  Ortktit,  which  is  one 
of  the  silicates  of  cerium  mixed  with  other  substances.     [Obthite.] 

ALLIGATOR,  a  name  originally  given  by  the  British  Colonists  of 
the  Southern  States  of  ths  North  American  Union,  to  a  large  species 
of  reptile  closely  resembling  ths  Crocodile  of  Egypt,  but  which 
modern  researches  have  shown  to  possess  characters  generically  differing 
from  thoss  of  that  »"»""<  Ths  word  is  supposed  to  be  a  corruption 
of  an  old  Indian  name.  According  to  ita  modern  acceptation  among 
zoologists,  the  name  is  no  longer  confined  to  the  species  most 
commonly  found  in  Carolina,  Louisiana,  and  the  other  Southern 
States  of  the  Union ;  but  it  is  applied  generically  to  all  the  other 
American  species  which  agres  with  it  in  ita  most  prominent  and 
influential  characters,  and  which  have  been  called  Caymans,  Jacercs, 
Ac,  by  the  Spaniards,  Portuguese,  and  Indians  of  South  America. 
The  characters  which  are  proper  to  the  Alligators,  and  by  which  they 
are  distinguished  from  the  Crocodiles  of  the  Old  World,  are  by  no 
means  of  such  importance  with  respect  to  the  influence  they  may  be 
reasonably  supposed  to  have  upon  the  habits  and  economy  of  these 
axdmals  as  to  warrant  the  formation  of  these  reptiles  into  a  distinct 
and  separate  genua  :  their  manners  and  habits  are  precisely  those  of 
the  true  crocodiles,  and  if  they  differ  in  certain  minor  details  of 
structure,  this  difference  should  be  considered  not  as  a  generic  charac- 
ter, but  as  purely  specific. 

M.  Cuvier  thus  distinguishes  the  Alligator*  from  the  true  Crocodiles : 
"The  alligators  have  the  head  lees  oblong  than  the  crocodiles;  its 
length  is  to  its  breadth,  measured  at  the  articulation  of  the  jaws,  as 
three  to  two ;  the  teeth  are  unequal  in  length  and  size ;  there  are  at 
least  19,  sometimes  oven  as  many  as  22,  on  each  side  in  the  lower  jaw, 
and  19  or  20  in  the  upper.  The  front  teeth  of  the  under  jaw  pierce 
through  the  upper  at  a  certain  age,  and  the  fourth  from  the  front, 
which  are  the  longest  of  all,  enter  into  corresponding  holes  of  the 
upper  jaw,  in  which  they  are  concealed  when  the  mouth  is  closed. 
The  hind  legs  and  feet  are  round  and  neither  fringed  nor  pectinated 
on  tils  aides;  the  toes  are  not  completely  webbed,  the  connecting 
membrane  only  extending  to  •their  middle ;  and  finally,  the  post- 
orbital  holes  of  the  cranium,  so  conspicuous  in  the  true  crocodiles, 
the  alligators,  or  even  entirely  wanting."  The 
let,  properly  so  colled,  on  the  contrary,  have  the  head  at  least 
twice  ss  long  as  it  is  broad ;  IS  teeth  on  each  aide  of  the  lower  jaw, 
and  19  on  each  side  of  ths  upper.  The  incisor  or  front  teeth,  aa  in 
the  alligators,  pieroe  through  the  upper  jaw,  at  a  certain  age,  but  the 
fourth  or  largest  of  the  lower  jaw,  instead  of  being  received  into  a 
corresponding  hole  of  the  upper,  passes  into  a  notch  on  each  side  of 
it ;  and  finally,  the  bind  feet  are  bordered  by  a  denticulated  fringe, 
and  the  toe*  are  completely  united  by  a  swimming  membrane. 

The  characters  here  reported  as  peculiar  to  the  alligators  and  croco- 
diles respectively,  are  evidently  not  of  sufficient  importance  to  exert 
any  very  sensible  influence  upon  their  general  economy.  Of  the 
characters  and  organic  modifications  which  they  possess  in  common, 
the  principal  is  the  long  taper  tail,  strongly  compressed  on  the  sides, 
and  surmounted  towards  its  origin  with  a  double  series  of  keel  shaped 
plates,  forming  two  upright  denticulated  crests,  which,  gradually  con- 
verging towards  the  middle  of  the  tail,  there  unite  and  form  a  single  row 
to  the  extremity.  Its  great  size,  and  laterally  compressed  form,  render 
the  tail  an  organ  of  the  utmost  importance  to  the  crocodiles  and 
alligators !  it  is  true  that  its  weight  materially  impedes  their  motions 
on  dry  land,  but  it  is  a  most  powerful  instrument  of  progression  in  the 
water,  and  influences  ths  aquatic  habits  of  these  animals  much  more 
than  their  webbed  feet.  The  latter  character,  indeed,  is  comparatively 
of  little  weight :  the  hind  feet  are  only  used  to  assist  the  progression 
in  slow  and  gentle  motion,  but  in  all  sudden  and  violent  actions  the 
tall  alone  Is  ths  active  instrument ;  and  even  when  the  animal  is 
surprised  on  land,  as  we  are  assured  by  Adonson,  it  becomes  a 
powerful  weapon  of  offence.  The  compression  of  the  tail  is  not 
peculiar  among  reptiles  to  crocodiles,  though  so  powerfully  influencing 
their  habits  ;  but  the  second  character  which  is  common  to  the  entire 
genus,  namely,  the  palmated  or  semi-pal  mated  hind  feet,  is  exhibited 
by  no  other  genus  of  reptiles,  though  all  are  mors  or  lees  addicted  to  an 
aquatic  life.  This  fact  sufficiently  demonstrates  the  small  influence 
which  the  palmated  form  of  the  ei ' 


Crocodiles, 


general  Still  this  character  is  by  no  mi 
of  importance,  though  in  proportion  to  its  utility  In  aquatic  progression 
it  renders  the  terrestrial  motions  of  the  safanala  extremely  slow  and 
awkward;  and  this  effect  is  still  further  increased  by  the  length  and 
weight  of  ths  toil  at  one  end,  and  by  the  anatomical  structure  of  the 


Ill  ALLIGATOR. 

neck  at  the  other.  Each  of  tha  cervical  vertebra)  haa  on  either  side  * 
species  of  f  nine  rib,  and  their  meeting;  at  the  extremities  along  the  whole 
neck  completely  hinders  the  animal  from  turning  its  head  to  either  side, 
and  renders  all  ita  movement!  stiff  and  constrained.  Neither  is  the  pace. 
of  the  crocodiles  on  land  so  awift  aa  to  make  them  objects  of  fear  to 
ordinary  quadrupeds ;  a  man  can  easily  outstrip  them,  and  so  sensible 
i.-e  these  -"'■■■"'■  of  their  own  inferiority  in  this  respect,  that  they 
immediately  retreat  to  their  more  congenial  element  upon  the  moat 


fl  keel-shaped  ridges,  and  disposed,  on  the  back  of  the  neck, 
into  groups  of  different  forma  and  numbers,  according  to  ths  species. 
The  mouth  ia  extremely  large,  extending  considerably  behind  the  eves, 
and  furnished  in  each  jaw  with  a  single  row  of  conical  teeth,  all  of 
different 'sizes,  and  standing  apart  from  one  another :  these  are  hollow 
within,  sad  never  vary  in  number,  but  are  successively  pushed  out  and 
replaced  by  others  of  larger  dimensions,  as  the  "■'""'■  increase  in  age 
and  size.  The  tongue  is  short  and  fleshy,  and  attached  to  the  under 
jaw  throughout  ita  whole  extent.  It  is  consequently  incapable  of 
protrusion,  and  from  its  small  size  and  backward  position  seldom  seen 
even  when  the  animal  opens  ita  mouth,  which  circumstance  ocoaaioned 
the  belief  so  universally  prevalent  among  the  ancients,  that  the  croco- 
dile was  altogether  deprived  of  this  organ.  The  eyea  are  placed  on 
the  upper  surface  of  the  skull,  are  much  approximated  towards  one 
another,  and  provided  each  with  three  distinct  lids  :  the  nostrils  form 
a  long  narrow  canal,  placed  at  the  extremity  of  the  muscle ;  tha  ears 
are  closed  externally  by  two  fleshy  valves,  and  beneath  the  throat  are 
two  small  pouches  or  glands,  which  open  externally  and  contain  a 
musky  substance.  Finally,  the  feet  are  provided  with  five  toes  before, 
long  and  separate,  and  four  behind,  more  or  less  perfectly  united  by 
membranes :  of  these,  the  three  interior  alone  on  each  foot  are  pro- 
vided with  daws,  so  that  the  two  outer  toes  on  ths  fore-feet,  and  one 
on  the  hind,  are  constantly  clawlese- 

Habit*  of  (A*  Alligator,— It  ia  reported  by  Pliny,  that  the  Egyptian 
crocodile  retires  to  a  secret  care  or  hiding-place,  on  the  approach  of 
winter,  and  spends  three  or  four  of  Hie  coldest  months  in  a  state  of 
lethargy,  and  without  taking  any  food :  this  phenomenon,  usually 
called  Hybernation,  ia  almost  universal  among  reptiles  and  serpents, 
at  least  in  temperate  and  high  latitudes,  and  has  been  repeatedly 
observed  with  regard  to  the  alligators.  On  the  approach  ot  the  cold 
season  these  Ifltotll  bury  themselves  in  the  mud  at  the  bottom  of 
some  stagnant  pond,  where  they  remain  concealed  and  inactive  till 
the  return  of  spring.  Travellers  assure  us  that  they  are  never  to  be 
found  in  running  streams,  but  that  they  frequent  in  preference  some 
atagnant  pond  or  the  creeks  of  large  rivers.  Here  they  may  he  seen 
in  almost  countless  multitudes,  for  they  are  extremely  numerous  in 
the  remote  unfrequented  parts  of  South  America,  protruding  their 
large  flat  heads  through  the  leaves  of  the  JVympfaza,  Pontedtna,  and 
other  aquatic  plants  which  cover  the  Surface  of  tha  water,  and 
watching  for  prey ;  or  sometimes  basking  in  the  sun  or  Bleeping  on 
tha  banks.  They  never  come  on  shore,  except  during  the  hottest 
part  of  the  day,  and  always  retire  to  the  water  on  tha  approach  of 
night,  daring;  which  time  they  are  extremely  active  in  search  of 
prey.  Their  food  consists  principally  of  fish,  and  it  ia  conjectured 
by  some  physiologists,  that  tha  musky  fluid,  secreted  by  the  glands 
under  the  throat,  acts  as  a  kind  of  bait  to  attract  their  pray.  Tha 
alligators  are  aeldom  known  to  attack  the  human  species,  unless  In 
defence  of  their  eggs  or  young;  the  females  of  these  reptiles  are 
reported  to  exhibit  a  much  stronger  degree  of  maternal  affection  for 
their  offspring  than  usually  belongs  to  their  class.  They  generally 
lay  from  fifty  to  sixty  egga  in  one  place,  of  about  the  earns  size  as 
those  of  a  goose,  which  they  cover  up  with  sand,  and  leave  to  be 
hatched  by  ths  heat  of  the  aun ;  never  however  removing  to  any 
great  distance.  'When  the  young  ones  come  forth,  they  are  about 
five  or  six  inches  long,  and  are  immediately  conducted  to  the 
water  by  the  female  alligator.  Seldom  more  than  half  the  entire 
brood  live  to  reach  the  water.  Many  are  destroyed  while  in  the  egg. 
The  vultures  waylay  and  watch  the  female  alligator  when  ahe  goes 
ashore  to  deposit  her  eggs,  which  they  scratch  up  and  devour  aa  soon 
aa  she  retiree.  Numbers  of  them  also  fall  a  prey  to  the  grown  males 
of  their  own  special,  and  to  various  descriptions  of  ravenous  fishes 
which  greedily  devour  them.  The  Indiana  eat  the  flesh  of  the 
alligators,  notwithstanding  its  strong  musky  flavour ;  and  even  Euro- 
peans, who  have  succeeded  in  overcoming  their  prejudices  so  far  aa  to 
partake  of  it,  report  it  to  be  both  delicate  and  savoury.  A  single 
peculiarity  of  habit  seems  to  distinguish  the  alligators  from  the  real 
crocodiles :  the  former  never  leave  the  fresh  water,  whilst  the  latter 
are  known  to  frequent  the  months  of  large  riven,  and  even  to  pass 
between  different  islands,  at  considerable  distances  from  one  another ; 
and  so  perfectly  is  this  characteristic  of  the  two  sub-genera,  that  the 
crocodile  of  the  West  India  Islands  differs  from  all  the  other  American 
species,  and  exhibits  only  those  modifications  which  properly  belong 
to  those  of  the  Old  World. 

It  waa  only  at  the  commencement  of  the  pruant  century  that  the 
different  species  of  alligators  wan  properly  distinguished  from  one 
another,   or  even  that  they  wen  suspected  to  be  specifically  different 
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from  the  crocodile  of  the  Nile.  This  distinction  is  entirely  due  to  the 
late  Baron  Cnvier,  and  sinoe  the  publication  of  tha  first  edition  of  his 
work  '  Sur  lea  Oasemens  Fossilee '  little  further  addition  has  been 
made  to  the  subject.  Be  enumerates  three  species,  which  he  has 
definitely  characterised  ;  and  describes  a  fourth,  which  he  suspects  to 
be  distinct,  but  of  which  he  did  not  at  that  time  possess  a  sufficient 
number  of  specimens  to  enable  him  to  determine  the  question. 

1.  The  Alligator  (Crocodiliu  Z«cnw,  Cnvier)  properly  so  called, 
which  inhabits  the  fresh  waters  of  the  Carolina*,  the  Mississippi,  and 
other  southern  parts  of  the  United  States,  and  of  whose  fierceness  and 
voracity  Bartram  has  related  anch  extraordinary  accounts.  It  grows, 
according  to  Cateeby,  to  tha  length  of  14  or  IS  feet,  the  head  being 
one-seventh  of  the  entire  length,  and  half  as  broad  at  the  articulation 
of  the  jaws  as  it  is  long.  It  appears  to  he  more  fierce  and  voracious 
than  the  South  American  species,  often  attacks  men  and  quadrupeds 
whilst  bathing  or  crossing  the  rivers,  and  ia  even  said  to  prefer  the 
flesh  of  the  negro  to  all  other  food ;  probably  because  the  slave  is 
more  exposed  to  its  attacks  than  hie  master.  Tha  alligators  prey 
oniony  by  night ;  they  assemble  in  vast  numbers,  besetting  the  mouth 


retired  creek  into  which  they  have  previously  driven  the  fish, 

lowing  ao  loud  that  they  may  be  heard  at  ths  distance  of  a 

To  catch  the  fish  they  dive  under  the  shoal,  and  having 

d^S 


and  bellowing  bo  loud  that  they  may  be 

it  into  the  air  to  get  rid 


the  water  which  they  necessarily 
take  in  along  with  it,  and  catch  it 
again  in  ita  descent.  When  how- 
ever they  succeed  in  capturing  a  land 
animal,  which  is  too  large  to  be 
swallowed  at  a  single  mouthful,  they 
conceal  the  body  beneath  the  bank 
till  it  begins  to  putrefy,  for  as  then- 
teeth  are  not  formed  for  cutting 
or  masticating,  they  are  unable  to 
tear  the  tough  flesh  in  its  fresh  state ; 
it  is  then  dragged  on  shore  and 
devoured  at  leisure.  When  about 
ay,  the  female  digs  a  deep  hole 
tie    sand,    and    deposits    her 

i  in  layers,  separated  from  one 

another  by   intervening   strata   of 

leaves    and  dry  grass.       It    would    ' 

appear  that  ahe  lays  only  one  batch 

of   eggs    during    the   same   season, 

though  in  the  hotter  parts  ol 

America,  if  the  report  of  Laborde 

is  to  be  depended  on,  the  Cayman,  j 

or      alligator      of      Surinam      and  I 

Cayenne,  lays  at  two  or  even  three  " 

different  periods  of  the  year;   but  Ortical  Plates  of  Atiignlor. 

aa  each  batch  is  said  to  consist  of  only  twenty  or  twenty-five  egga,  it 

ia  probable  that  the  whole  does  not  exceed  the  number  usually 

assigned  to  the  common  alligator.    Tha  female  of  this  latter  species, 

it  is  said,  never  loaea  eight  of  her  nest  till  the  young  are  hatched,  and 

for  months  afterwards  affords  them  the  most  unremitting  care  and 

protection. 

This  species  ia  frequently  found  up  the  Mississippi  higher  than  the 
Red  River.  In  general,  the  alligator  of  North  America  buries  himself 
under  the  mud,  at  the  bottom  of  the  swamps  and  marshes  which  he 
inhabits,  as  soon  as  the  cold  weather  fairly  sets  In,  and  continues  in  a 
lethargic  sleep  till  the  return  of  spring.  During  ths  very  savers  frosts, 
sensation  is  ao  completely  suspended,  that  the  body  of  the  animal  may 
be  cut  into  slices  without  dispelling  his  lethargy ;  yet  it  is  never  actually 
frozen,  and  the  partial  return  of  a  few  hours'  bright  sunshine  is  at  all 
times  sufficient  to  restore  suspended  animation.  It  ia  particularly  iu 
tha  riven,  lagoons,  and  swamps  of  Florida,  Georgia,  South  Carolina, 
and  Louisiana,  that  tha  alligator  reaches  hia  greatest  dimensions. 
Bartram  found  immense  numbers  of  alligators  and  fish  in  a  mineral 
spring  near  tha  Musquito  River,  in  Florida,  though  the  water,  at  ita 
exit  from  the  earth,  was  nearly  at  the  boiling  point,  and  strongly 
impregnated  with  oopper  and  vitrioL 

Besides  the  characters  common  to  all  the  American  crocodiles,  this 
species  exhibits  the  following  modifications  which  distinguish  it  from 
others: — The  snout  is  flattened  on  ita  upper  surface,  and  slightly  turned 
upwards  at  the  extremity ;  the  sides  of  it  are  nearly  parallel,  and  the 
nose  forms  a  regular  parabolic  curve.  It  was  this  similarity  to  tha 
head  of  a  pike  that  gave  to  the  present  species  tha  name  of  OrvetxMiti 
Lwiut,  or  the  Pike-Headed  Crocodile.  The  internal  rim  of  the  orbits 
is  large  and  protuberant,  but  without  being  united  by  a  transverse  crest 
as  in  the  Orooodihu  icleropt,  or  Spectacled  Alligator.  The  external 
openings  of  the  nostrils  are  separated  by  a  long  knob;  the  skull  has 
two  shallow,  oblique,  oval  pita,  in  the  bottom  of  which  are  two  small 
holes.  On  the  back  of  the  neck  are  four  principal  plates,  elevated  in 
the  centre  into  keel-shaped  ridges ;  and  in  front  and  rear  of  these 
respectively,  two  smaller  ones  of  similar  form.  The  back  exhibits 
' "  '  of  similar  plates,  the  first  with  only  tv 
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those  of  the  toil  are  much  larger,  and  amount  to  88  in  all,  19  before  I  species  shown  not  the  slightest  true  of  those  post-orbiUl  perforation.- 
the  union  of  the  two  lateral  series,  and  M  many  afterwards.  The  which  are  so  conspicuous  in  the  crocodile  of  the  Nile,  and  more  a 
col  air  is  a  deep  greenish-brown  above,  and  light-yellow  on  the  under  |  lese  developed  in  all  the  other  species. 


Outline  of  the  bead  nid  ulterior  parts  of 
CrecoiiluM  Latin,  teen  from  kiotc. 
surface  of  the  body ;  the  sides  regularly  marked  with,  alternate  bands 
of  both  these  colours. 

2.  The  Cayman(6>oco(WB»paipe4ro»t4j,CuTier)iaalonce  distinguished 
from  all  other  species  by  the  bony  structure  of  the  eyebrows,  which, 
form  large  knobs  of  the  site  of  a  man's  fist ;  and  by  the  small  extent 
of  the  membrane  connecting  the  toes  of  the  hind  feet,  which  in 
prepared  specimens  can  scarcely  be  recognised.    The  skull  of  this 


This  is  the  common  species  of  Surinam  and  Guiana  r  it  ia  there 
called  Cayman,  a  word  most  probably  of  native  origin,  whilst  the 
following  species,  which  is  likewise  found  in  the  same  countries,  though 
its  more  appropriate  locality  would  appear  to  be  Brazil  and  Buenaa 
Ayres,  ia  distinguished  by  the  name  of  Crocodile.  The  Cayman  don 
not  attain  so  huge  a.  size  as  the  other  species,  nor  will  he  venture  to 
attack  a  man  on  dry  land,  or  even  in  the  water,  ao  long  aa  he  keeps  his 
legs  and  arms  in  motion.  The  female  deposits  her  eggs  in  a  single 
layer,  and  after  covering  them  slightly  with  sand,  abandons  them 
to  the  vivifying  influence  of  the  tropical  sun,  without  taking  any 
further  charge  either  of  them  or  of  the  young  progeny. 

3.  The  Crocodilut  trigotmlvi  of  Schneider  is  a  species  of  crocodile, 
exhibiting  all  the  peculiar  characters  which  properly  distinguish  the 
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(hat  Baron  Cuvier  has  described  it  e*  *  mare  variety  of  that  species. 
The  principal  distinction  between  this  and  the  foregoing  species  consists 
in  a  ridge  which  rises  in  front  of  the  orbits,  and  runs  towards  the 
snout,  and  ■  small  notch  in  the  posterior  border  of  the  skull ;  the 
second  row  of  cervical  plated  U  larger  than  the  others,  and  towards  its 


Cervical  Plates  of  C.Zbigonatui. 

middle  are  two  or  three  small  scales,  with  irregularly  disposed  crests; 
the  large  ridges  assume  the  form  of  Scalene  triangles,  which  gives  the 
whole  animal  a  rough  and  bristly  appearance  ;  there  are  IS  transverse 
bands  on  the  back,  the  number  of  plates  appearing  to  vary  according 
to  the  species,  and  from  19  to  28  on  the  tail  8  or  10  before  the  junction 
of  the  lateral  ridge*,  and  from  10  to  IT  afterward*.  Nothing  whatever 
is  known  of  the  manners  or  habits  of  this  species  or  variety. 

i.  The  Jocarf  {Crecodilmi  tdtropi,  Schneider)  appear*  to  be  spread 
over  the  whole  of  tropical  America,  but  is  more  especially  numerous 
in  Brazil,  where  it  attains  a  vary  large  nize,  andis  found  in  nil  the  riven 
and  lakes.  Its  head  is  more  attenuated  than 
in  the  alligator  of  North  America ;  the  sides 
converging  toward*  the  snout,  bo  as  to  form 
very  nearly  an  isosceles  triangle ;  the  surface 
of  the  bones  of  the  skull  has  a  rough  scabrous 
appearance,  as  if  arising  from  disease  ;  the 
orbit*  of  the  eyes  are  surrounded  by  large 
prominent  rims  of  bone,  and  these  are  con- 
nected together  by  an  intermediate  ridge, 
giving  ths  whole  very  much  the  appearance 
of  a  pair  of  spectacles ;  finally,  the  skull  is 
pierced  by  two  very  small  holes  behind  the 
orbits.  The  cervical  plate*  are  remarkably 
large ;  they  are  arranged  in  four  transversa 
bands,  of  which  ths  first  two  contain  four 
each,  and  each  of  the  others  two.  The 
transverse  bands  of  the  back  vary  according 
to  age,  and  it  would  even  seem  according  to 
the  individual ;  they  most  commonly  consist 
of  two  rows,  with  two  plates  each,  four  with 
aii.  Eve  with,  eight,  two  with  six,  and  four 
witb    four.      The    colour  of  the  animal  is 

greenish-brown    above,    marbled   Irregularly  

with  different  shade*  of  green,  and  pale  Cer.ie.1  Plain  of  the  Jacsri 
greenish-yellow  below.       This  specie*  grows  '     """&'•' 

to  the  size  of  from  14  to  1 8  feet  in  length ;  the  whole  length  is  from 
eight  to  eight  and  a  half  times  that  of  the  head. 

The  Jacarea,  according  to  Azara,  are  never  known  to  attack  men,  or 
even  dogs,  in  passing  the  riven,  unless  it  should  happen  to  be  near  the 
place  where  they  have  deposited  their  eggs ;  and  even  then,  they  are 
never  known  to  prey  upon  the  body,  contenting  themselves  with  the 
fish  and  water-fowl  which  they  find  so  plentiful  in  their  own  element. 
During  the  night  they  are  exceedingly  active,  and  always  keep  in  the 
water,  showing  only  their  heads  above  the  surface,  but  towards  the 
middle  of  the  day  they  come  ashore  to  enjoy  the  heat  of  the  sun ; 
they  then  sleep  profoundly,  hut  always  retreat  to  the  water  on  being 
disturbed.  The  eggs  are  about  ths  size  of  those  of  a  goose ;  they  are 
white,  and  much  sought  after  by  ths  free  Indians,  who  also  eat  the 
flesh  of  the  JacarfS  itself,  though  it  has  a  strong  musky  smell,  and 
scarcely  any  juice.  The  female  deposit*  her  eggs  in  the  sand  in  a 
single  layer,  and  cover*  them  with  straw  or  leaves ;  few  of  them, 
however,  escape  the  quick  eye  of  the  vulture,  and  even  many  of  the 
young  fall  a  prey  to  the  full-grown  males,  which  at  the  period  of 
their  first  appearance,  in  the  hottest  part  of  summer,  are  particularly 
tierce  and  ravenous,  the  marshes  which  they  inhabit  being  then  dried 
up,  and  their  food  difficult  to  obtain.  This  species  appears  to  have 
pretty  nearly  the  same  range  towards  the  south  of  the  continent,  that 
the  alligator,  or  pike-headed  crocodile,  has  to  the  north.  According 
to   Azara,  it  is  never  found  beyond  32°  of  south   latitude.     Many 
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interesting  facta  regarding  the  habits  of  this  species  are  recorded  in 
the  narratives  of  Prince  Maximilian,  Spii  and  Marti  us,  and  other 
Brazilian  travellers.     {CaocoDim,  Sufflxxeitt.) 

ALLIUM,  a  very  extensive  genus  of  bulbous  Honoootyledonou* 
plant*,  belonging  to  the  natural  order  Litiaeta.  The  species  are 
all  remarkable  for  having,  in  a  greater  or  less  degree,  the  odour  of 
garlic,  and  for  the  agreeablo  stimulating  effects  that  accompany  it, 
For  this  reason  some  of  them  have  been  objects  of  cultivation  from 
the  highest  antiquity. 

As  a  genus,  Allium  la  known  among  other  Liliaeta,  by  the 
flowers  growing  in  round  heads  or  umbels,  by  the  perianth  being 
deeply  divided  into  six  spreading  lobes,  and  by  having  a  capsule  with 
three  angles,  three  valves,  and  three  cells,  sometimes  so  deeply  lobed, 
a*  to  have  the  appearance  of  six  cells.  The  number  of  specie*  is  very 
considerable ;  they  are  almost  exclusively  natives  of  the  northern 
hemisphere,  and  am  principally  found  wild  in  the  meadows  and  groves 
of  Europe,  in  the  north  of  Asia,  and  the  north  of  Egypt  J  a  small 
proportion  only  inhabiting  corresponding  latitudes  in  North  America. 
Many  of  them  are  handsome  flowering  plant*,  but  as  they  are  more 
important  on  account  of  their  useful  properties,  we  shall  confine 
ourselves  to  some  account  of  the  kinds  commonly  cultivated  in  the 
kitchen-garden. 

Allium  Cepa,  the  Common  Onion,  is  too  well  known  to  require 
description.  It  is  not  certain  of  what  country  it  is  a  native,  but  it 
baa  from  time  immemorial  been  cultivated  in  Egypt  It*  varieties 
are  not  very  numerous,  considering  that  it  is  almost  exclusively 
increased  by  seed :  the  most  remarkable  are  the  Blood-Red  Onion, 
which  is  the  moat  pungent ;  the  Strisburg  Onion,  which  i*  the 
hardiest ;  the  Silver-Skinned  Onion,  which  is  the  smallest,  and  the 
moat  fitted  for  pickling;  and  the  onions  of  Portugal  and  Tripoli, 
which  are  the  largest  and  the  most  delicate.  In  this  country 
the  bulb*  do  not  generally  arrive  at  the  large  size  of  those  imported 
from  Portugal  ami  Spain;  but  skilful  gardener*  base  nevertheless 
succeeded  in  procuring  them  fully  as  fine.  Their  method  baa  been 
to  take  the  small  onions  of  a  late-sown  crop  of  the  previous  year,  and 
to  plant  them  in  rows  in  the  beginning  of  April,  laying  them  on  the 
surface  of  the  soil,  each  surrounded  with  about  a  handful  of  decayed 
and  nearly  dry  manure.  All  the  time  that  is  usually  lost  in  ■eed- 
aowing  is  thus  avoided,  and  ths  moment  the  bulbs  push  forth  new 
roots,  they  find  themselves  in  the  midst  of  an  abundant  store  of 
food,  which  continues  to  supply  them  with  nutrition  during  the 
whole  of  ths  growing  season.  As  they  advance  in  Die,  the  soil  round 
the  bulb*  is  frequently  disturbed  by  ths  hoe,  for  the  sake  of  exposing 
as  much  as  possible  the  carbonaceous  matter  of  the  manure  to  the 
action  of  the  atmosphere.  This  process  is  only  discontinued  when 
the  leaves  begin  to  turn  yellow ;  the  bulbs  are  then  allowed  to  ripen 

Allium  ichanopraium,  the  Chive,  is  a  little  tufted  plant,  with 
slender,  cylindrical,  taper-pointed,  dark-green  leaves ;  it*  flowers  are 
arranged  in  a  small  compact  round  head,  and  are  of  a  purplish  or . 
pale  violet  colour ;  the  bulbs  are  small,  long,  and  white,  and  grow  in 
dense,  matted  tufts.  It  is  a  native  of  the  mountainous  regions  of 
Europe,  from  Lapland  to  Italy  ;  and  is  found  here  and  there  in  Great 
Britain.  It  is  more  employed  by  the  French  for  their  cookery  than 
in  this  country. 

Allium  Jtilulotum,  the  Welsh  Onion,  is  a  native  of  Siberia,  and  is 
supposed  to  have  gained  its  English  name  from  having  been  imported 
originally  from  Germany,  with  the  name  Walsch,  or  foreign,  attached 
to  it  It  is  a  perennial,  and  cultivated  chiefly  for  the  purpoau  of 
being  sold  in  the  markets  when  very  young,  at  which  time  it*  flavour 
is  delicate  ;  its  hardiness  enables  it  when  young  to  brave  our  spring 
cold  better  than  the  common  onion. 

Allium  AxalonKim,  the  Shallot,  a  native  of  Asia  Minor,  is  in  many 
respect*  similar  to  the  chive,  from  which  it  is  known  by  its  larger 
leaves,  its  smaller  and  more  deeply-coloured  flowers,  and  by  its 
stamens  having  alternately  three  points  on  the  filaments.  It  more- 
over produces  bulbs  of  sufficient  size  to  be  fit  for  use,  and  accordingly, 
while  the  leave*  only  are  employed  in  the  chive,  the  bulbs  are  ths 
part*  sought  for  in  the  shallot    These  multiply  abundantly,  so  that 


fine  fully-formed  onea  are  selected  for  the  kitchen.  To  obtain  the 
bulbs  in  the  greatest  perfection,  they  should  not  be  buried  in  ths 
earth,  as  is  ths  common  practice,  but  merely  placed  on  the  surface  of 
the  soil 

Allium  uttmtm,  Garlic,  baa  been  found  wild  in  Sicily,  and  soma 
parts  of  Provence.  Its  stem  is  simple,  erect,  and  furnished  with  flat, 
narrow,  pointed  leaves;  the  flower-heads  have  usually  a  number  of 
little  bulb*  lying  among  the  flowers,  which  are  white  or  pinkish  ;  the 
bulbs  are  remarkable  for  the  development  of  the  greater  part  of  ths 
axillary  buds  of  their  scales ;  these  buds  grew  rapidly,  and  acquire  a 
bulboua  state,  and  form  what  are  called  the  cloves  of  the  garlic,  which 
are  the  parts  employed  in  cooking. 

Allium  ophiotwrodon,  Rocambole,  or  Spanish  Shallot,  is  very 
slightly  different  from  garlic,  being  chiefly  distinguished  by  its  larger 
size  in  all  the  parte,  and  by  the  upper  part  of  its  stem  being  generally 
twisted  spirally  just  before  flowering.  It  is  a  native  of  most  part*  of 
the  south  of  Europe. 
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Allium  porrum,  the  Leek,  has,  like  many  other  cultivated  plants, 
disappeared  in  a  wild  state,  so  that  its  origin  is  unknown.  It  is  a 
broad-leaved  succulent  species,  not  capable  of  forming  a  bulb,  because 
the  leaves  do  not  perish  till  the  plant  itself  dies  away,  but  producing 
instead  a  cylindrical  body  composed  of  the  tender,  colourless  bases 
of  the  leaves,  which  are  rolled  round  each  other  in  a  compact  manner. 
As  the  excellence  of  the  leek  depends  entirely  upon  the  large  size 
of  this  part,  the  attention  of  the  cultivator  is  exclusively  directed  to 
that  before  all  other  considerations.  It  has  been  found  that  no 
method  is  so  suocessf ul  as  to  sow  the  seed  early  in  a  light  and  well- 
manured  soil,  and  then,  when  the  young  leeks  have  arrived  at  the 
thickness  of  the  little  finger,  or  even  sooner,  to  drop  them  into  holes 
about  2|  or  8  inches  wide,  and  6  inches  deep,  in  the  bottom  of  which 
some  very  fine  manure  has  been  deposited. 

ALLOCHBOITE,  in  Mineralogy,  a  variety  of  Garnet,  characterised 
with  other  minerals  by  possessing  free  silica.    [Garnet.] 

ALLOMORPHITE,  in  Mineralogy,  a  variety  of  Heavy  Spar,  which 
is  a  sulphate  of  barytas. 

ALLOPHANE,  a  mineral  belonging  to  the  group  of  days  which 
contain  a  large  proportion  of  water.  It  occurs  reniform,  botryoidal, 
globular,  and  massive.  No  cleavage.  Colour  blue,  green,  brown. 
Fracture  oonchoidaL  Hardness  8*0  nearly.  Lustre  vitreous,  trans- 
parent, translucent.  Specific  gravity  1*852  to  1*859.  It  is  found  at 
Saalfeld  in  Thuringia,  at  Schneeberg  in  Saxony,  and  other  places. 
Its  analysis,  by  Stromeyer,  gives  :— Silica,  21'922 ;  alumina,  82*202 ; 
lime,  0*780 ;  sulphate  of  lime,  0*517 ;  carbonate  of  copper,  8*058 ; 
hydrate  of  iron,  0*270;  water,  41*801. 

ALLSPICE.    [Eugenia.] 

ALLUVIUM,  a  name  given  to  those  accumulations  of  sand,  earth, 
and  loose  stones  or  gravel  brought  down  by  riven,  which,  when 
spread  out  to  any  extent,  form  what  is  called  Alluvial  Land.  The 
word  is  derived  from  the  Latin  verb  alluert,  signifying  'to  wash  upon,' 
as  the  sea  does  upon  the  coasts,  or  a  river  upon  its  banks,  and  is 
chiefly  used  as  a  term  in  geology.  Many  geologists  restrict  the 
expression  to  such  water-worn  materials  as  have  been  deposited  either 
recently  or  within  the  historical  era,  and  which  do  not  include  the 
remains  of  extinct  species  of  organised  bodies:  but  as  there  are 
similar  accumulations  of  transported  materials,  belonging  to  almost 
every  geological  period  in  the  history  of  the  earth,  it  is  an  unwar- 
ranted restriction  of  the  term  to  confine  its  use  to  the  recent  period 
only.  There  is,  no  doubt,  this  distinction  between  modern  alluvia 
and  those  of  ancient  periods,  that  in  the  latter,  besides  the  remains 
of  extinct  species  of  animals  and  plants,  there  is  more  frequently  a 
consolidation  into  stone.  To  these  last  accumulations  of  water-worn 
materials  some  geologists  apply  the  name  Diluvium,  which  is  objection- 
able, because  it  expresses,  not  a  particular  state  of  the  materials, 
but  a  theory  of  their  formation ;  that  is,  that  they  were  produced 
by  a  deluge, — some  indeed  go  so  far  as  to  assert  that  they  were 
accumulations  from  the  Mosaic  flood.  The  word  Alluvium  might  be 
conveniently  used  as  a  general  term,  and  we  might  say  Ancient 
Alluvium  and  Modern  Alluvium,  as  the  French  geologists  say  Terrain* 
de  Transport — Ancient  and  Modernet.  We  might  go  farther,  and  say 
Secondary  and  Tertiary  Alluvium,  and  the  Alluvia  of  particular 
groups  of  strata. 

In  treating  of  this  subject  we  have  to  consider  three  operations : 
1,  The  disintegration  and  decay  of  the  superior  crust  of  the  earth  by 
the  action  of  meteorio  agents,  of  tides,  currents,  and  streams  of 
running  water ;  2,  The  transportation  of  the  loosened  materials  by 
streams  and  currents ;  and  8,  The  deposition  of  the  matter  at  the 
bottom  of  rivers,  lakes,  estuaries,  and  the  ocean.  The  surface  of  the 
earth  is  subject  to  unceasing  changes  from  the  operation  of  three  great 
classes  of  agents,  namely,  the  meteoric,  the  aqueous,  and  the  igneous. 
Under  the  first  of  these  classes  are  comprehended,  the  air  of  the 
atmosphere,  the  vicissitudes  of  heat  and  cold,  moisture  and  rain,  light, 
electricity,  and  the  wind :  under  the  second  class,  running  water  of 
every  kind  on  the  surface  of  the  land,  the  tides,  waves,  and  currents 
of  the  sea  as  they  strike  against  its  shores :  the  third  class  comprehends 
volcanoes  and  earthquakes,  which  will  be  discussed  under  another 
head.  It  is  the  second  class  with  which  we  have  chiefly  to  do  at 
present,  and  we  shall  only  briefly  touch  upon  the  first  as  subservient 
to  the  subject  with  which  we  are  occupied. 

All  rocks,  and  indeed  almost  all  mineral  substances,  have  a  greater 
or  less  tendency  to  combine  with  the  oxygen  of  the  atmosphere, 
especially  when  under  favourable  circumstances  of  heat  and  moisture, 
and  probably  also  of  electricity  and  light :  carbonic  acid  and  water 
also  are  absorbed  by  rocks  in  considerable  quantity;  and  the  effect  of 
these  combinations,  whether  chemical  or  mechanical,  is  to  loosen  the 
cohesion  between  the  particles  of  the  stone,  and  induce  a  tendency  to 
disintegration.  This  separation  of  the  parts  is  very  much  accelerated 
by  those  sudden  expansions  and  contractions  which  are  occasioned  by 
vicissitudes  of  temperature,  and  especially  during  frost,  when  the 
imbibed  moisture  is  converted  into  ice.  This  slow  and  silent  work  of 
waste  is  unremittingly  going  on  wherever  rocks  are  exposed  to  the 
weather.  No  species  of  stone  is  exempt ;  and  even  granite,  which  in 
general  is  so  little  subject  to  change  as  to  be  proverbially  a  symbol  of 
endurance,  and  is  selected  for  our  bridges  and  other  great  works  of 
architecture,  under  particular  circumstances  of  constitution  and 
exposure,  is  remarkably  disposed  to  disintegration.    "  The  granite  of 


some  parts  of  Finland,"  says  Mr.  Strangways,  "is  so  liable  to  decom- 
position, that  a  great  boulder  of  it  may  often  be  seen  with  a  hole  cut 
m  it  large  enough  to  admit  a  cart  and  horse ;  and  the  stone,  though 
at  a  small  distance  it  seems  calculated  to  last  for  ages,  is  cut  down 
and  shaped  away  with  the  same  ease,  and  much  in  the  same  manner, 
as  a  hay-rick."  The  same  agents  sometimes  give  more  marked  proofs 
of  their  destructive  power,  when  lightning  shivers  a  pinnacle  of  rock, 
or  when  a  mass  of  water,  enclosed  in  a  cleft  and  converted  into  ice, 
rends,  by  its  great  expansive  force,  vasts  blocks  asunder.  The  effect 
of  these  several  indefatigable  agents,  all  working  together,  with  gravity 
in  their  favour,  is  a  system  of  universal  decay  and  degradation,  which 
may  be  traced  over  the  whole  surface  of  the  land,  from  the  mountain- 
top  to  the  sea-shore.  The  wind,  though  it  may  sometimes  detach 
particles,  is  chiefly  instrumental  in  transporting  to  a  distance  matter 
already  separated.  Every  drop  of  rain  that  falls,  as  soon  as  it  touches 
the  earth  becomes  an  instrument  of  destruction,  and  the  minute 
fragments  which  every  shower  washes  away  are  hurried  along  the 
streams  into  a  river,  and  are  either  deposited  at  a  lower  level,  or  an 
transported  to  the  sea :  thus,  a  solid  body  which  once  formed  a  part 
of  a  mountain-top  among  the  Andes,  after  being  swept  along  for 
thousands  of  miles  through  the  bed  of  a  river  into  the  waters  of  the 
Atlantic,  may,  by  ocean-currents,  be  deposited  at  the  bottom  of  the 
Gulf  of  Mexico,  while  the  fragment  with  which  it  was  once  united 
may  be  carried  far  into  the  depths  of  the  Pacific. 

To  this  assertion  of  the  constant  waste  of  the  land,  and  the 
conclusions  which  are  drawn  from  it,  it  has  been  objected,  that  we 
can  hardly  discover  any  change  in  the  shapes  and  altitudes  of  moun- 
tains, that  the  forms  of  many  lands  have  continued  unaltered  since  the 
earliest  records,  and  that  even  productions  of  human  art  exposed  to 
the  action  of  the  weather  for  many  centuries  have  undergone  no 
perceptible  decay.  No  doubt  the  process  is  slow,  if  compared  with 
the  progress  of  events  in  which  the  human  race  has  had  concern,  but 
no  one  will  deny  that  rivers  are  loaded  during  every  flood  with  solid 
matter;  and,  as  the  matter  so  suspended  can  only  be  derived  from 
the  land,  it  necessarily  follows  that  a  continuance  of  the  process  must 
in  time  wear  down  the  loftiest  mountains,  where  the  rocks  are  not 
protected  by  a  covering  of  turf  from  the  action  of  the  destructive 
agents.  Of  the  rapidity  of  this  waste  we  have  no  means  of  judging 
and  any  attempt  to  express  our  conjectures  by  figures  would  be  little 
better  than  an  idle  occupation.  It  is  almost  within  our  own  time 
that  any  accurate  measurements  of  heights  have  been  made :  and  ai 
two  estimates  of  the  same  mountain,  made  with  all  the  accuracy  of 
which  our  instruments  are  capable,  often  give  a  difference  of  several 
feet,  we  are  not  even  now  able  to  leave  behind  us  data  by  which  posterity 
may  mark  the  progress  of  this  species  of  geological  change;  for  the 
removal  of  such  a  mass  of  matter  as  should  Himiwfali  the  height 
of  a  mountain  by  three  or  four  feet,  by  ordinary  agents,  may  require 
thousands  of  years  for  its  accomplishment  If  Mont  Blanc,  by  our 
most  accurate  measurements,  be  now  15,744  feet  above  the  level  of 
the  sea,  and  if  the  geologist,  many  centuries  hence,  by  newly-discovered 
methods  not  liable  to  error,  should  find  it  only  15,740,  it  would  be 
impossible  for  him  to  know  whether  the  difference  was  to  be  set 
down  to  geological  change,  or  to  the  imperfection  of  the  instrumenta 
of  his  ancestors. 

In  geological  speculations  we  must  lay  aside  all  considerations  as  to 
time :  we  have  only  to  do  with  that  element  when  our  inquiries  relate 
to  man ;  and  if  we  are  to  be  guided  by  analogy  in  our  reasonings,  we 
must  be  satisfied  that  a  space  of  time  of  vast  duration  must  have  been 
requisite  to  produoe  any  great  amount  of  geological  change.  We  see 
even  in  many  chemical  processes,  that  long-continued  action  gives 
birth  to  substances  which  could  not  otherwise  be  obtained, — as,  for 
example,  crystals  of  felspar  are  formed  if  the  heat  be  maintained  for 
some  weeks,  but  not  otherwise;  and  long-continued  action  in  the 
great  laboratory  of  Nature  has  no  doubt  been  an  equally  powerful 
instrument. 

Although  we  can,  in  strictness,  only  say  that  certain  geological 
events  must  have  preceded  others,  we  are  not  warranted  in  with- 
holding any  length  of  time  for  the  accomplishment  of  the  change, 
merely  because  we  are  unable  to  form  a  conception  of  an  indefinite 
period :  it  would  be  as  irrational  as  if  we  were  to  withhold  our  assent 
to  some  of  the  established  truths  in  astronomy,  merely  because  we  are 
incapable  of  forming  an  idea  of  indefinite  space.  It  has  been 
eloquently  said  by  Playfair,  that  "  It  affords  no  presumption  sgainst 
.the  reality  of  the  progress  of  decay  that,  in  respect  of  man,  it  is  too 
slow  to  be  immediately  perceived.  The  utmost  portion  of  it  to  which 
our  experience  can  extend  is  evanescent  in  comparison  with  the 
whole,  and  must  be  regarded  as  the  momentary  increment  of  a  vast 
progression,  circumscribed  by  no  other  limits  than  the  duration  of  the 
world.  Time  performs  the  office  of  integrating  the  infinitesimal  parts 
of  which  this  progression  is  made  up ;  it  collects  into  one  sum,  and 
produces  from  them  an  amount  greater  than  any  that  can  be  assigned." 
But  slow  and  silent  as  the  work  of  these  agents  of  destruction  is,  we 
have  only  to  direct  our  view  towards  those  parts  of  the  earth  where 
the  machinery  of  Nature  is  to  be  found  on  its  grandest  scale,  to  be 
sensible  of  the  prodigious  effects  which  their  unceasing  operation 
must  produce  in  the  long  lapse  of  ages. 

The  force  of  water,  when  directed  against  any  obstacle  in  its  course, 
is  very  considerable,  even  by  its  own  weight  alone,  especially  if  it  be 
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flowing  over  a  highly-inclined  surface ;  but  its  destructive  power  is 
greatly  augmented  if  it  be  loaded  with  sand  and  gravel.  In  floods, 
very  considerable  blocks  are  carried  by  the  stream  to  great  distances ; 
for  it  must  be  remembered  that  these  are  much  more  easily  moved  in 
water  than  on  land,  in  consequence  of  the  law  in  hydrostatics,  that  a 
solid  body  fully  immersed  in  water  weighs  so  much  less  than  it  does 
in  air  by  a  sum  equal  to  the  weight  of  the  mass  of  water  which  it 
displaces.  If  the  water  flows  with  a  velocity  of  8  inches  per  second, 
its  force,  when  free  from  suspended  matter,  is  sufficient  to  tear  up 
fine  clay ;  6  inches  per  second,  fine  sand ;  12  inches  per  second,  fine 
gravel ;  and  8  feet  per  second,  will  tear  up  beds  of  loose  stones  of  the 
size  of  an  egg.  The  flood  occasioned  by  the  burstingof  the  barrier  of 
a  lake  in  the  valley  of  Bagnes  near  Martigny,  in  the  Vallais,  moved  at 
first  with  the  tremendous  velocity  of  88  feet  per  second,  afterwards 
diminished  to  18,  and  11 ;  and  at  the  end  of  its  course,  when  the 
water  reached  the  Lake  of  Geneva,  it  was  still  running  at  the  rate  of 
6  feet  per  second.  From  the  barrier  to  this  point  the  fall  is  4462 
feet ;  the  distance  is  45  miles ;  and  the  mass  of  water  passed  over  this 
large  space  in  54  hours.  It  swept  along  houses,  bridges,  and  trees ; 
masses  of  rock  equal  in  dimensions  to  houses,  which  it  tore  out  of  an 
ancient  alluvial  soil,  were  carried  a  quarter  of  a  mile  down  the  valley. 
A  flood  which  happened  in  the  north  of  Scotland  in  1829  afforded 
numerous  examples  of  the  power  of  running  water  to  transport  large 
blocks  of  stone.  In  the  river  Nairn,  a  fragment  of  sandstone  rock, 
14  feet  long,  by  8  feet  wide,  and  1  foot  thick,  was  carried  above  200 
yards  down  the  river.  The  river  Don  forced  a  mass  of  400  or  500 
tons  of  stones,  many  of  them  200  or  800  pounds  weight,  up  an  inclined 
plane,  rising  6  feet  in  8  or  10  yards,  and  left  them  in  a  rectangular 
heap,  about  8  feet  deep,  on  a  flat  ground.  The  small  rivulet  called 
the  College,  in  Northumberland,  swollen  by  a  flood  in  August,  1827, 
carried  several  masses  of  stone,  weighing  from  a  half  to  three-quarters 
of  a  ton,  two  miles  down  its  course ;  a  large  block,  weighing  nearly 
two  tons,  was  transported  to  the  distance  of  a  quarter  of  a  mile. 

Thus  it  appears  that  the  instruments  of  waste  employed  by  Nature 
are  far  more  powerful  in  their  effects  than  is  generally  supposed.  It 
is  also  evident  that  such  powers,  unremittingly  exerted,  must,  after  a 
long  period,  cause  changes  in  the  configuration  of  the  earth's  surface, 
and  we  shall  now  proceed  to  point  out  some  of  the  effects  which  are 
produced  by  the  working  of  thiB  powerful  machinery. 

The  cause  of  the  formation  of  valleys  is  a  subject  of  great  controversy 
among  geologists.  Some  ascribe  their  formation  to  extraordinary  floods, 
waves,  or  deluges,  which  in  their  sudden  passage  scooped  out  the  land; 
others,  to  the  gradual  effect  of  those  natural  agents  of  whose  existence 
and  power  we  have  had  experience.  It  may  fairly  be  presumed  that, 
when  the  continents  were  raised  out  of  the  sea,  their  surfaces  did  not 
present  a  uniform  plain,  but  were  broken  by  numerous  ridges  and 
inequalities,  and  tnat  the  ridges  themselves  were  traversed  by 
numerous  fissures,  one  of  the  effects  of  the  power  by  which  they 
were  raised.  The  first  rains  that  fell,  and  the  first  springs  which 
burst  forth,  would  necessarily  collect  in  the  lowest  levels,  and  thus 
the  direction  of  the  great  trunk  of  a  river  would  be  determined ;  and 
it  might  also  happen  that  other  clefts— depressions  at  a  higher  level — 
would  communicate  with  this  main  channel.  But  that  every  such 
great  depression  would  have  a  direct  communication  with  the  sea,  and 
that  such  a  combination  of  subordinate  valleyB  as  compose  a  river- 
system  could  have  been  formed  by  the  breaking  up  of  the  earth's 
crust,  either  by  elevation  or  subsidence,  can  hardly,  we  think,  be 
maintained  by  any  one.  A  river-course,  or  system,  may  be  not  inaptly 
compared  to  a  picture  of  a  great  tree,  whose  branches  gradually 
dimmish  in  size,  but  increase  in  number,  as  they  recede  from  the 
stem.  The  great  trunk  of  the  river  is  divided  into  many  branches, 
which  spring  from  it  at  various  distances  from  one  another;  and  these 
again  are  subdivided  into  an  infinity  of  smaller  ramifications,  each 
diminishing  in  size  as  it  increases  in  distance  from  the  main  trunk — 
a  regular  communication  being  kept  up  between  every  point  and  the 
line  of  greatest  depression;  "forming  together  a  system  of  valleys 
communicating  with  one  another,  and  having  such  a  nice  adjust- 
ment of  their  declivities,  that  none  of  them  join  the  principal  valley 
either  on  too  high  or  too  low  a  level."  Some  idea  may  be  formed  of 
the  extent  to  which  the  surface  of  the  land  has  thus  been  furrowed  by 
n^eans  of  the  subordinate  streams  that  feed  a  great  river,  from  what 
Riede  says  of  the  tributaries  of  the  Isar,  which,  flowing  from  the 
Tyrolese  Alps,  and  passing  by  Munich,  loins  the  Danube  some  miles 
above  Passau.  This  river  is  fed  on  its  right  bank  by  488  streams,  on 
its  left  by  800 ;  the  former  joining  the  main  bed  by  59  channels,  the  latter 
by  44.  But  the  Isar  is  only  one  of  the  84  great  branches  of  the  Danube, 
and  holds  only  a  fourth  rank  among  them ;  and  even  the  Danube  is  a 
river  of  the  third  magnitude  in  the  physical  history  of  the  earth. 

We  have  direct  proofs  of  the  power  of  water  to  wear  a  channel  in 
the  hardest  rocks  m  almost  every  country,  and  even  in  a  remarkably 
short  time.  A  stream  of  lava,  poured  out  from  JEtna  in  1608,  flowed 
across  the  bed  of  the  Simeto,  the  largest  river  in  Sicily,  which  flows 
along  the  base  of  the  mountain  and  falls  into  the  sea  near  Catania. 
The  Btream  has  now  cut  a  passage  through  the  hard  rock,  which  is 
only  a  little  less  compact  than  basalt,  to  the  depth  of  from  40  to  50 
feet,  and  from  50  to  several  hundred  feet  wide. 

The  Nerbudda,  a  river  of  Hindustan,  has  worn  a  channel  in  a 
basaltic  rook  to  the  depth  of  100  feet    Professor  Sedgwick  and  Sir 
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Roderick  Murchison  state,  that  in  the  enormous  masses  of  horizontal 
coarse  conglomerate,  found  in  many  of  the  valleys  of  the  Eastern  Alps, 
rivers  have  often  scooped  out  gorges  to  the  depth  of  600  or  700  feet ; 
and  that  in  the  valley  of  the  Inn,  near  Innspruck,  and  in  that  of  the 
Drave,  between  Klagenfurt  and  Marburg,  there  are  splendid  examples 
of  these  phenomena. 

The  rock  over  which  the  water  of  the  Niagara  is  precipitated  at  its 
celebrated  Falls  is  undergoing  a  daily  waste ;  so  that  the  cataract  has 
receded  nearly  50  yards  in  the  last  40  years.  The  river  below  the 
Falls  runs  in  a  channel  above  150  feet  deep,  and  160  yards  wide,  for  a 
distance  of  7  miles,  where  it  emerges  into  a  plain ;  and  this  channel 
has  evidently  been  formed  by  the  same  operation  as  that  which  is  now 
in  progress.  Sir  Charles  Lyell  computes,  from  this  and  other  data, 
that  the  Falls  have  been  80,000  years  in  wearing  this  channel. .  The 
waste  is  accelerated  by  the  action  of  the  water  at  the  Falls  on  an 
under-bed  of  soft  clay,  which  being  washed  away  leaves  the  superin- 
cumbent limestone  strata  unsupported,  when  they  fall  down  in  huge 
masses.  A  similar  effect  is  produced,  even  in  mountains  of  considerable 
elevation,  when  the  superficial  water,  or  underground  springs,  obtain 
access  to  an  inferior  bed  of  soft  materials,  and  gradually  wash  it  away. 
This  took  place  in  1806  at  the  Bossberg,  near  the  Lake  of  Zug  m 
Switzerland;  a  mountain  more  than  5000  feet  above  the  level  of  the  sea. 
The  stony  masses  which  were  undermined  were  inclined  at  an  angle 
of  45°;  and  thus  slid  down,  covering  the  valley  below  with  an 
enormous  heap  of  blocks  of  stone  and  earth,  and  overwhelming  several 
villages,  in  which  above  800  persons  perished. 

There  are  many  valleys  and  narrow  defiles,  which,  on  account  of  deep 
lakes  that  occur  in  them,  the  barriers  by  which  they  are  inclosed,  and 
the  levels  of  the  adjoining  country,  could  not  have  been  formed  by  the 
action  of  the  waters  now  passing  through  them,  however  much  we  may 
suppose  them  to  have  been  swollen  by  floods.  In  such  cases,  elevations 
and  subsidences  of  the  land,  brought  about  by  those  subterranean  agents 
which  give  rise  to  earthquakes,  murt  be  looked  to  as  the  most  rational 
explanation.  But  there  is  perhaps  not  one  of  these  which  has  not 
been  subsequently  modified  m  a  considerable  degree  by  the  action  of 
running  water  operating  during  a  long  period.  # 

The  wearing  and  transporting  powers  of  rivers  depend  upon  the 
volume  of  water,  the  quantity  and  size  of  the  solid  matter  suspended, 
and  the  velocity  with  which  it  moves.  A  river  generally  runs  with 
greatest  rapidity  in  the  higher  parts  of  its  course,  where  indeed  it 
often  consists  of  a  succession  of  torrents  and  cataracts  for  many  miles, 
but  it  has  not  yet  acquired  its  full  destructive  force,  because  the  mass 
of  water  is  still  comparatively  small,  nor  has  it  yet  become  loaded 
with  solid  matter.  In  the  lower  part  of  its  course,  long  before  it 
joins  the  sea,  it  has  usually  reached  a  level  country,  and  there  its 
velocity  becomes  greatly  retarded.  The  Senegal  in  Africa  does  not, 
according  to  Adanson,  fall  more  than  24  feet  from  Podor  to  the  sea, 
a  distance  of  60  leagues.  The  destructive  force  is  thus  lessened  by 
the  diminished  velocity,  and  by  the  consequent  inability  of  the  stream 
to  drag  its  heavy  artillery  along  with  it.  It  is,  therefore,  in  the  middle 
part  of  its  course  that  a  river  commits  the  greatest  waste — after  it  has 
acquired  a  considerable  volume,  has  become  loaded  with  solid  matter, 
and,  from  the  inclination  of  the  ground,  still  possesses  power  to  wield 
its  more  mighty  weapons  of  destruction. 

The  increase  of  the  volume  of  water  in  rivers  during  the  flood- 
seasons  is  often  prodigious.  The  bed  of  the  Mississippi,  at  Natchez,  about 
800  miles  above  New  Orleans,  measuring  along  the  course  of  the  river, 
scarcely  exceeds  a  mile  in  breadth  when  the  water  is  low ;  whereas  in  the 
flood-season  the  mass  of  water  is  nearly  80  miles  wide.  The  Orinoco, 
at  St. -Thomas's,  200  miles  from  its  embouchure,  is  aoout  8)  miles  wide 
in  the  dry  season ;  but  when  flooded,  its  waters,  according  to  Dupens, 
stretch  out  to  the  enormous  breadth  of  70  miles. 

The  loss  of  destructive  power,  by  diminished  velocity  in  the  level 
country,  is  sometimes  compensated,  in  a  considerable  degree,  by  the 
effects  produced  by  the  weight  of  the  great  volume  of  water  impinging 
upon  certain  parte.  This  will  be  better  understood  by  the  annexed 
diagram. 


When  the  river,  in  its  oblique  course  at  the  entrance  of  the  plain, 
strikes  against  the  bank  o,  it  speedily  forms  a  steep  or  vertical  cliff 
which  turns  off  the  water  in  its  downward  course  into  an  opposite 
direction.  The  river  now  falls  with  its  whole  force  against  the  point  c, 
which,  in  its  turn,  becomes  precipitous,  and  deflects  the  water  towards 
the  point*;  and  in  this  manner  the  process  is  repeated,  at  short 
intervals,  producing  a  series  of  salient  and  re-entering  angles. 

The  diagram  represents  a  river  after  the  process  of  erosion  has  con- 
siderably advanced ;  at  first  the  course  would  be  much  less  tortuous. 
If  the  country  be  composed  of  rock,  both  banks  are  usually  steep; 
but  if  the  ground  consist  of  looser  materials,  the  spaces  between  the 
precipitous  parts  of  the  banks— that  is,  between  the  salient  angles — 
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consist  of  flat,  fertile,  alluvial  land,  with  a  gravelly  bottom,  the  gradual 
creation  of  the  stream.  -  Sometimes  the  course  of  the  river  is  so  tortuous 
that  two  points,  h  and  m,  may  be  within  a  few  hundred  yards  of  each 
other,  and  yet,  following  the  line  of  the  stream,  they  may  be  some 
miles  asunder.  In  this  case,  the  narrow  neck  of  land  is  acted  upon 
doubly ;  for  the  force  of  the  water  is  directed  against  it  on  each  side. 
In  time  this  isthmus  is  breached,  and  the  river  either  Aowb  entirely 
through  the  new  channel,  or,  dividing,  forms  the  land  A  into  an  island. 
Such  tortuous  courses,  when  they  are  cut  through  solid  rock,  as  in 
the  case  of  the  Moselle,  whose  banks  are  sometimes  600  feet  high,  are 
among  the  strongest  proofs  of  the  destructive  power  of  running  water, 
for  no  sudden  deluge,  however  powerful,  could  have  scooped  out  such 
a  trough ;  and  that  a  cleft  of  such  a  nature  should  be  occasioned  by 
any  disruption  of  the  earth's  crust,  is  not  less  improbable.  More 
sudden  and  therefore  more  striking  instances  of  the  waste  of  the  land 
occur  where  a  river  flows  through  a  lake,  and  by  its  wasting  action 
causes  a  breaking-down  of  the  barrier.  We  have  already  alluded  to 
the  bursting  of  a  lake  in  the  valley  of  Bagnes  in  Switzerland.  That 
flood  was  produced  by  the  melting  of  ice,  which,  falling  in  successive 
seasons  from  neighbouring  glaciers,  had  formed  so  continuous  a  mass 
as  to  dam  up  the  water  of  a  stream  which  flowed  in  the  bottom  of  the 
valley.  If  the  barrier  of  a  lake  consist  of  strata  of  rock,  supported  by 
beds  of  clay  or  sand,  and  if,  by  any  change  of  circumstances,  the 
running  water  get  access  to  this  inferior  bed,  and  gradually  wash 
it  away,  the  superincumbent  rock,  thus  undermined,  suddenly  breaks 
down,  and  devastation  and  ruin  overwhelm  the  country  below. 

The  distance  to  which  the  detached  fragments  are  carried  depends 
upon  the  volume  of  water,  and  the  nature  of  the  ground  over  which  it 
flows.  The  torrents  from  the  south-western  Alps,  rushing  over  a  steep 
uninterrupted  slope,  transport  large  blocks  to  the  sea ;  but  a  river 
that  runs  through  a  long  stretch  of  level  country  deposits  the  grosser 
matter  in  the  upper  part  of  its  course,  and  carries  to  its  mouth  only 
that  which  is  more  easily  held  in  suspension.  The  larger  stones,  after 
being  detached  from  their  parent  rock,  have  therefore  to  undergo  an 
intermediate  process  of  abrasion,  by  being  rubbed  against  each  other 
in  the  bed  of  the  stream  before  their  particles  are  finally  oommitted  to 
the  deep.  If  a  river  pass  through  a  lake.in  its  course,  the  solid  matter 
will  be  deposited  in  that  trough  until  it  has  filled  it  up ;  and  if  the 
lake  be  very  large,  even  the  lighter  particles  will  have  time  to  fall, 
and  the  water  will  flow  out  clear  from  the  other  extremity.  The 
Lake  of  Geneva  affords  a  remarkable  instance  of  this  process ;  for  the 
Rhone,  where  it  enters,  is  extremely  turbid ;  but  at  Geneva,  where  it 
leaves  the  lake,  it  is  beautifully  transparent.  At  the  upper  end  there 
is  a  tract  of  alluvial  land  nearly  8  miles  in  length,  which  has  been 
gradually  formed  by  the  deposits  from  the  river ;  and  some  measure 
of  its  progress  is  obtained  by  the  change  in  the  situation  of  the  town 
of  Port  Vallais,  which  was  once  at  the  water's  edge,  but  in  the  course 
of  about  800  years  has  been  left  a  mile  and  a  half  inland.  Other 
torrents,  on  both  sides  of  the  lake,  likewise  pour  in  large  quantities  of 
solid  matter ;  and  thus,  although  from  its  great  depth  a  long  period 
must  elapee  if  the  present  order  of  nature  remains  undisturbed,  the 
Leman  Lake  will  be  converted  into  green  meadows,  and  cattle  will 
graze  where  there  are  now  160  fathoms  of  water.  Nor  is  this  an 
extravagant  expectation,  or  more  than  has  taken  place  elsewhere  in 
past  times.  The  vast  fertile  valley  between  the  Vosges  Mountains 
and  those  of  the  Black  Forest,  through  which  the  Rhine  flows  for 
above  100  miles,  between  Strasburg  and  Worms,  without  falling  more 
than  two  feet  in  a  mile,  is  in  great  part  covered  with  alluvium,  and  is 
filled  to  an  unknown  depth  under  the  soil  with  sand  and  gravel 
similar  to  that  now  transported  by  the  Rhone.  There  is  every  reason 
to  believe  that  this  valley  was  at  one  time  the  site  of  a  lake  far  larger 
than  that  of  Geneva,  and  probably  quite  as  deep. 

The  Rhine,  in  the  higher  part  of  its  course,  is  filling  up  the  Lake 
of  Constance,  where  a  considerable  tract  of  alluvial  Una  has  been 
formed ;  and,  after  issuing  pure  from  the  lower  end,  it  appears  from 
the  observations  of  Hammer  to  have  carried  on  the  work  of  destruc- 
tion so  powerfully  in  the  comparatively  short  distance  between  the 
Lake  of  Constance  and  the  bottom  of  the  falls  at  Sohaffhausen,  as  to 
have  supplied  materials  sufficient  to  fill  up  several  lakes  between 
Schaffhausen  and  Strasburg,  besides  the  great  lake  below  Strasburg 
already  spoken  of.  There  are  numerous  instances  of  this  gradual 
filling  up  of  lakes,  especially  in  the  courses  of  the  greater  rivers,  as  in 
the  Danube  between  Ulm  and  Neuburg  above  Vienna,  and  most 
eminently  so  in  the  case  of  the  St -Lawrence.  Simond  states  that 
the  river  Lint,  in  Switzerland,  is  perpetually  filling  up  its  old  channel, 
and  overflowing  into  a  new  one,  m  consequence  of  the  mass  of 
rubbish  and  stones  brought  down  from  the  Glares  Mountains ;  and 
that  the  level  of  the  Lake  of  Wallenstadt  had  been  actually  raised  10 
feet  in  the  previous  60  years  by  this  accumulation.  If  the  river  does 
not  meet  with  lakes  in  its  course,  and  flows  over  a  great  extent  of 
country  having  a  slight  degree  of  inclination,  the  transported  matter 
very  often  so  accumulates  as  to  raise  the  bed  of  the  stream  itself. 
One  of  the  most  striking  instances  of  this  kind  is  afforded  by  the  Po, 
the  common  receptacle  of  the  waters  of  the  numberless  torrents 
which  rush  down  on  both  sides  of  it,  loaded  with  spoils  from  the 
Alps  and  Northern  Apennines.  The  effect  of  this  has  been  that  the 
river  has  frequently  shifted  its  course ;  and,  to  prevent  the  damage 
that  ensues  from  such  events!  the  inhabitants  of  Lombardy  have 


protected  their  lands  by  embankments,  whioh  confine  the  river  to  its 
channel.  This,  however,  is  a  work  of  incessant  labour,  and  deceptive 
security,  for  the  accumulation  of  matter  in  the  bed  goes  on  with 
unremitting  constancy ;  and,  to  prevent  the  water  from  overflowing, 
the  matter  must  be  taken  from  the  bottom  and  thrown  upon  .the 
banks,  sometimes  as  much  as  a  foot  in  a  season.  The  effect  of  this 
has  been,  that  in  the  lower  parts  of  its  course  the  Po  runs  on  the  top 
of  a  high  mound,  which  even  overtops'the  houses  in  Ferrara. 

In  a  mountainous  country  where  the  land  rises  rapidly  from  the 
shore,  the  rivers  descending  over  a  steep  bed  sweep  all  the  contents 
into  the  sea.  If  the  neighbouring  sea  be  deep,  and  the  tides  be  strong, 
an  estuary  or  inlet  is  formed  at  the  mouth  of  the  river — that  is,  the 
sea  forms  a  deep  indentation  into  the  land,  of  a  triangular  shape, 
forming  what  Rennell  and  other  geographers  have  fancifully  called  a 
'negative  delta.'  If,  on  the  other  hand,  a  low  shelving  shore,  and  the 
absence  of  strong  tidal  currents  favour  the  gradual  and  tranquil  deposit 
of  the  solid  matter  brought  down  by  the  river,  an  extensive  levei  of 
alluvial  land  is  formed.  In  this  case  the  main  river,  at  a  distant  point 
inland,  often  divides  itself  into  two  streams,  which,  gradually  diverging 
until  they  reach  the  sea,  inclose  a  triangular  space  of  land  having  the 
form  of  the  fourth  letter  of  the  Greek  alphabet,  A,  and  hence  called  a 
delta.  The  mass  of  water  does  not,  however,  long  continue  divided 
into  two  streams  only ;  the  process  of  separation  is  repeated  several 
times,  and  thus  the  delta  is  traversed  by  several  channels,  and  the 
great  river  empties  itself  into  the  sea  by  many  mouths,  as  may  be  seen 
by  the  inspection  of  the  Nile  and  Ganges  in  any  map  of  Egypt  or 
Hindustan  on  a  tolerably  large  scale.  In  this  way  a  delta  is  formed  at 
the  mouths  of  the  Rhine,  Rhone,  Po,  Danube,  Wolga,  Nile,  Indus, 
Ganges,  Orinoco,  and  many  others.  The  magnitude  of  the  delta, 
generally,  although  not  always,  corresponds  to  the  volume  of  the 
waters  by  which  it  has  been  created.  The  head  of  that  of  the  Rhine 
is  about  90  miles  distant  from  the  general  line  of  sea-coast  of  Holland; 
and  although  the  name  of  the  main  river  is  almost  lost  by  the  sub- 
division of  its  waters  and  the  junction  of  other  rivers,  we  include 
within  the  Rhine  delta  the  whole  of  the  low-land  from  the  neighbour- 
hood of  Calais  to  the  north-eastern  shores  of  the  Zuyder  Zee,  which 
makes  the  base  of  the  triangle  nearly  200  miles.  The  head  of  the  delta 
of  the  Ganges  is  220  miles  from  the  sea,  its  base  is  200  miles  long, 
including  the  space  occupied  by  the  two  great  arms  of  the  Ganges 
which  bound  it  on  either  side.  The  tract  in  the  lower  part  of  this 
delta,  called  the  Sunderbunds,  a  wilderness  infested  by  tigers  and  croco- 
diles, is,  according  to  Rennell,  equal  in  extent  to  the  principality  of 
Wales.  The  whole  of  a  deposit  within  a  delta,  as  well  as  much  above 
and  on  each  side  of  it,  is  therefore  an  encroachment  of  the  land  upon 
the  sea,  and  in  many  rivers  this  growth  of  the  land  is  in  a  steady  pro- 
gress of  advancement ;  as,  for  example,  the  city  of  Ravenna,  formerly 
a  seaport  of  the  Adriatic,  is  now  4  miles  inland..  There  are  causes, 
however,  whioh  often  prevent  the  farther  increase  of  a  delta  after  it 
has  advanced  a  certain  length :  such  seems  to  be  the  case  with  the  delta 
of  the  Nile,  which  does  not  advance  with  the  rapidity  that  might  be 
expected  from  the  quantity  of  matter  brought  down  by  the  river. 
[Nile,  in  Geog.  Div.j 

Great  as  is  the  amount  of  new  land  thus  formed,  it  is  insignificant 
in  comparison  with  the  quantity  of  solid  matter  carried  down  by  rivers, 
and  deposited  in  the  depths  of  the  sea,  It  is  impossible  to  form  any 
estimate  of  this  upon  which  reliance  can  be  placed,  because  no  accurate 
observations  have  been  made  to  supply  the  data.  To  come  to  anything 
like  a  satisfactory  conclusion,  it  would  be  necessary  to  have  a  vertical 
section  of  the  river  at  a  given  point,  obtained  by  numerous  soundings, 
so  as  to  get  the  profile  of  the  bed,  and  by  observations  at  different 
seasons  to  get  the  mean  height ;  we  must  also  have  the  results  of  expe- 
riments throughout  the  year,  to  ascertain  the  mean  velocity,  and  the 
volume  of  solid  matter  contained  in  a  given  bulk  of  the  water.  The 
quantity  of  mud  and  sand  poured  by  the  Ganges  into  the  Bay  of 
Bengal  is  bo  great,  in  the  flood-season,  that  the  sea  recovers  its  trans- 
parency only  at  the  distance  of  60  miles  from  the  coast.  Sir  Charles 
Lyell,  in  his  '  Principles  of  Geology/  makes  a  calculation  (founded  upon 
the  computations  of  Major  Rennell)  as  to  the  mean  quantity  of  water 
discharged  by  the  Ganges  into  the  sea,  by  which  he  shows  that,  sup- 
posing the  water  to  contain  one  hundredth  part  of  solid  matter,  a  mass 
equal  in  bulk  to  the  greatest  of  the  Pyramids  of  Egypt  is  brought  down 
by  the  Ganges  every  day.  The  sea  is  discoloured  for  many  leagues 
from  the  mouths  of  the  Orinoco,  and  the  solid  contents,  swept  by  ocean- 
currents  through  the  Gulf  of  Paria,  after  being  partly  deposited  on  the 
shores  of  Guiana  and  the  island  of  Trinidad,  are  carried  into  the  Carib- 
bean Sea  and  Gulf  of  Mexico.  By  the  observations  of  Colonel  Sabine, 
it  appears  that  the  muddy  waters  of  the  river  Amazonas  may  be  distin- 
guished 300  miles  from  its  mouth.  The  great  basin  of  the  Amazonas, 
which  is  drained  by  that  mightiest  of  rivers  and  its  vast  and  countless 
tributaries,  embraces  an  area,  according  to  Humboldt,  only  one-sixth 
less  than  the  whole  of  Europe,  and  through  this  the  main  stream  flows 
for  nearly  3400  miles.  The  river,  at  the  point  where  its  waters  unite 
with  those  of  the  Atlantic,  is,  according  to  the  Bame  illustrious  traveller, 
40  miles  broad. 

If  a  river  loaded  with  sand  encounter  a  marine  current  at  its  mouth, 
the  effect  frequently  is  to  throw  up  a  great  Band-bank  or  bar,  often  to 
the  detriment  of  the  navigation  in  the  adjoining  sea,  and  sometimes 
to  the  entire  destruction  of  a  harbour.    If  suchjgand-banks  be  thrown 
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up  opposite  to  the  delta  of  ■  great  river,  the]'  accelerate  it*  formation, 
for  the  matter  brought  down,  in  place  of  being  carried  far  out  to  sea, 
ia  deposited  in  the  intermediate  space,  and  the  sand-bank  in  time 
becomes  united  to  the  delta. 

An  extensive  mate  of  the  land  is  in  constant  progress  along  every  line 
of  coast  which  presents  an  abrupt  face  to  the  sea.  The  amount  and 
rapidity  of  that  waste  depend  upon  a  variety  of  circumstances  : — the 
nature  of  the  rocks  of  which  the  cliffs  are  composed,  according  as  they 
are  capable  of  long  resistance,  or  are  easily  acted  upon  by  the  weather 
and  the  sea ;  the  force  of  the  tides  and  current* ;  the  greater  or  less 
frequency  of  storms ; — all  these  accelerate  or  retard  the  destructive 
force  of  the  ocean.  In  this  case  also,  as  well  ss  in  the  action  of  running 
water  on  the  land,  the  force  ia  greatly  augmented  when  the  water  ia 
charged  with  solid  matter.  The  violent  surge  of  a  tempest  dashing 
against  a  cliff  detaches  large  blocks,  and  sweeps  them  away ;  but  the 
next  returning  wave  hurls  them  back  again  against  the  cliff,  and  thus 
a  powerful  artillery  is  supplied  by  the  land  for  its  own  destruction. 
When  we  look  upon  a  map  of  the  world,  and  see  the  irregular  form 
and  indented  line  of  coast  of  every  continent  and  island,  we  have  before 
us  the  moat  irresistible  proof  of  the  powerful  force  of  the  waves,  and 
that  the  line  of  the  shore  must  have  been  formed,  in  a  great  degree, 
by  the  action  of  the  see. 

The  east  and  south  coasts  of  Great  Britain,  from  the  nature  of  the 
rocks  of  which  they  are  composed,  and  from  the  violent  storms  to 
which  they  are  exposed,  are  extremely  subject  to  decay.  The  Shetland 
and  Orkney  Islands  are  laid  open  to  the  whole  violence  of  the  waves  of 
the  Atlantic,  and  the  ocean-current  runs  in  the  Pentland  Frith,  in 


Shetland  Islands  are  hollowed  out  into  caves,  so  that  the  aea  enters 
in  some  places  to  the  depth  of  260  feet,  lofty  arches  are  worn  in  pro- 
jecting rocks,  and  almost  every  promontory  ends  in  a  cluster  of  pillars, 
obelisks.  Bind  towers,  the  lost  fragments  of  extensive  continuous  strata. 
In  stormy  winters,  vast  blocks  are  moved  from  their  seat,  overturned, 
dashed  into  the  sea,  or  carried  considerable  distances  up  acclivities. 
In  this  case,  even  rocks  of  the  hardest  composition  have  been  unable 
to  withstand  the  force  with  which  they  have  been  assailed  Islands 
have  been  wholly  destroyed,  and  the  remains  of  others  rise  like  the 
ruins  of  a  Palmyra  in  the  desert  of  the  ocean.  Representations  of 
these  hare  been  given  by  Dr.  Hibbert  in  his  description  of  the  Shet- 
land Islands,  and  the  following  is  a  copy  of  One  of  the  most  striking. 


In  the  year  1795  a  village  on  the  coast  of  Kincardineshire  was  swept 
away  by  a  storm  in  one  night,  and  the  sea  penetrated  150  yards  inland, 
where  it  has  maintained  its  ground  ever  since.  Almost  the  whole 
coast  of  Yorkshire,  from  the  Tees  to  thevHumber,  is  in  a  state  of 

constant  decay,  especially  between  Flamborough  Head  and  the  S 

Point,  the  rate  of  encroachment  at  Owthorpe  being  at  present  a  . 
four  yards  in  a  year.  An  inn  at  Sherringham,  on  the  Norfolk  coast, 
built  in  1805,  TO  yards  from  the  aea,  in  1829  was  separated  only  by  a 
small  garden  from  the  edge  of  the  cliff.  There  is  now  a  depth  of  water 
sufficient  to  float  a  frigate  at  one  point  in  the  harbour  of  that  place, 
where,  only  half  a  century  ago,  there  stood  a  cliff  50  feet  high,  with 
houses  upon  it.  The  whole  site  of  ancient  Cromer  now  forma  a  part  of 
the  German  Ocean.  Dunwich,  once  a  flourishing  and  populous  t 
and  the  most  considerable  sea-port  on  the  coast  of  Suffolk,  has 
gradually  swept  away,  so  that  there  now  only  remain  about  twenty 
houses.  The  church  of  Reculver,  on  the  coast  of  Kent,  was  nearly 
mile  inland  in  the  reign  of  Henry  Till. ;  it  is  now  little  more  than  8 
yards  from  the  water's  edge. 

The  whole  coast  of  Sussex  has  been  incessantly  encroached  upon  by 
theses  from  time  immemorial;  tracts  of  400  acres  have  been  carried 
away  at  one  time  ;  and  the  old  town  of  Brighton,  which  stood  between 
the  site  of  the  present  cliff  and  the  aea  in  the  reign  of  Elizabeth,  has 
been  wholly  destroyed.  The  projecting  foreland  of  Beachy  Head  is 
falling  away  rapidly  :  in  the  winter  of  1852  many  large  portions  gave 
way  and  fell  into  the  aea,  among  which  were  some  of  a  picturesque 
form,  known  as  the  Charleses,  which  were  much  visited  by  touri  ' 
By  the   undermining  of  the   aea  on  the    coast   of  Dorsetshire, 


1792,  a  portion  of  land  600  yards  from  east  to  west,  and  a  mile  and 
a  quarter  from  north  to  south,  sunk  50  feet  in  24  hours.  The  island 
of  Heligoland,  off  the  entrance  of  the  river  Elbe,  has  been  reduced  to 
the  fourth  part  of  its  sire  within  the  last  500  years,  and  since  1770  has 
been  divided  into  two  parts,  the  channel  between  them  being  navigable 
by  large  ships.  Nowhere  has  the  sea  made  greater  inroads  than  on  the 
coast  of  Scnleswig,  The  island  of  Nordstrand,  in  the  earlier  part  of 
the  13th  century,  was  separated  from  the  main-land  by  a  narrow  ' 
in,  and  was  60  miles  long  and  35  broad,  populous  and  highly 
rated.  In  the  year  1240  a  great  part  of  it  was  destroyed,  and  at 
the  end  of  the  16th  century  it  was  reduced  to  an  area  of  20  miles  in 
circumference.  The  industrious  inhabitants  endeavoured  to  save  their 
territory  by  ths  erection  of  lofty  dikes  (  but  in  October,  18S1,  a  great 
storm  devastated  ths  whole  island,  destroyed  1340  people,  and  50,000 
head  of  cattle ;  and  three  small  islets,  which  have  since  considerably 
diminished,  were  all  that  remained  of  the  once  fertile  and  populous 
Nordatrand. 

It  would  be  superfluous  to  give,  in  this  place,  farther  instances  of 
the  like  nature :  those  we  have  already  mentioned  have  all  occurred 
within  the  historical  era ;  others,  however,  still  more  remarkable  in 
extent,  date  from  a  much  earlier  period  of  the  earth's  history,  and  the 
evidence  of  their  occurrence  ia  supplied  by  the  identity  in  composition 
of  the  opposite  portions  of  the  separated  lands.  There  is  every  reason 
to  believe  that  England  once  formed  *  part  of  France  :  the  cliffs  on 
the  opposite  sides  of  the  channel  are  identical  with  those  at  the  Straits 
of  Dover ;  and  between  Folkestone  and  Boulogne  a  submarine  chain 
of  hills  is,  in  some  places,  only  14  feet  below  the  surface  at  low  water. 
From  the  German  Ocean  to  the  Straits  the  water  becomes  gradually 
more  shallow,  dtmisishingi  in  a  distance  of  200  leagues,  from  120  to 
1 8  fathoms ;  and  in  the  same  manner,  from  the  Straits  to  the  mouth 
of  the  English  Channel,  there  is  a  gradual  increase  of  the  depth  of  the 
r,  so  that  at  the  Straits  there  u  a  ridge  with  a  fall  to  the  wast  and 
e  east  In  the  wearing  of  ths  sides,  and  consequent  widening  of 
the  Straits,  which  is  now  going  on,  we  see  only  an  advanced  stage  of  a 
work  of  destruction  which  has  been  many  thousand  yean  in  operation 
That  Sicily  was  at  one  time  united  to  Italy  was  a  tradition  in  the  time 
of  Virgil  ('JEotad;  iii.  414)  :— 


And  where  ths  lands  retired  the  rnahlnt  oeeaa  rid**." 

Drydtn's  Tram. 

All  modern  observations  on  the  structure  of  the  opposite  shores, 
the  bottom  of  the  intervening  sea,  and  the  violence  with  which  it  is 
often  agitated,  give  every  degree  of  credibility  to  the  tradition. ,  But 
as  Sicily  is  in  that  part  so  frequently  convulsed  by  volcanic  Area,  it  is 
very  probable  that  subterranean  movements  have  greatly  contributed 
to  the  formation  of  the  Straits  of  Messina  In  like  manner,  there  ia 
every  reason  to  believe  that  the  island  of  Ceylon  was  at  one  time  united 
to  the  continent  of  Hindustan.  [Anaifs  Bridge,  in  Gsoo.  Div.J 
Humboldt  is  of  opinion  that  the  Caribbean  Sea  was  once  mediterra- 
nean, inclosed  by  a  circuit  of  land,  of  which  St. -Domingo,  Jamaica,  and 
Cuba,  are  the  principal  remains  ;  and  the  whole  form  of  the  land  from 
ths  promontory  of  Yucatan,  through  ths  above-named  islands  to 
Trinidad,  and  ths  ooast  of  Cumana,  with  its  deeply-indented  shores, 
the  numerous  ialsta  and  shoals,  givo  countenance  to  the  conjecture, 
and  justifies  ths  belief  that  we  see  in  the  West  India  Islands  the 
monuments  of  the  irresistible  force  of  the  waves  of  the  Atlantic, 
co-operating  with  subterranean  agency,  through  an  indefinite  succes- 


disappear  under  the  eurfaoe  o 
Undoubtedly  to  that,  and  to  no  other  conclusion  must  ws  arrive ;  but 
such  a  transference  of  the  land  which  now  rises  above  the  surface  of 
the  sea  is  in  perfect  accordance  with  what  geology  tells  us  has  been 
the  economy  of  Nature  in  times  past.  All  the  stratified  maiains  of 
which  the  crust  of  the  earth  is  composed,  however  high  their  position 
may  now  be,  must  at  one  time  have  been  at  the  bottom  of  the  sea ; 
and  the  materials  of  which  they  are  composed  must  have  constituted 
the  component  parts  of  other  rocks,  which,  in  a  former  condition  of 
the  earth's  surface,  must  have  been  acted  upon  and  abraded  by  similar 
agents.  In  every  great  group  of  strata  we  find  beds  composed  of 
large  water-worn  fragments,  materials  supplied,  most  probably,  by 
rivers  which  had  a  rapid  descent  to  the  sea ;  but  as  such  water- 
courses form  but  a  small  proportion  to  those  which  traverse  low  and 
level  countries,  and  carry  only  ths  finer  particles  to  the  sea,  so  we 
find  that  the  beds  of  conglomerates  bear  only  a  small  proportion 
those  strata  the  materials  of  which  are  in  a  comminuted  state' 
additional  fact  in  support  of  the  doctrine,  that  the  formation  of  strata 
in  past  times  took  place  under  circumstances  analogous  to  those  which 
are  now  in  progress ;  that  is,  that  the  laws  of  the  material  world 
have  continued  unaltered.  But  renovation  as  well  as  decay  is  a  part  . 
of  the  economy  of  Nature ;  and  the  same  subterranean  forces  which 
raised  our  present  continent*,  may,  in  after  ages,  repeat  ths  proooea. 
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nnd  other  Alps  and  other  Andes  may  be  produced  from  the  materials 
which  are  now  washed  from  our  shorts,  and  arc  accumulating  in 
the  unfathomable  depths  of  the  ocean.  We  can  in  no  way  conclude 
these  observations  so  well  as  by  quoting  the  following  eloquent  passage 
from  the  '  Hhistretions  of  the  Buttonian  Theory :'— "  How  often 
these  vicissitudes  of  decay  and  renovation  hare  been  repeated,  it  is 
not  for  us  to  determine  :  they  constitute  a  series,  of  which  we  neither 
see  the  beginning  nor  the  end— a  circumstance  that  accords  with  what 
is  known  concerning  other  parti  of  the  economy  of  the  world.  In  the 
planetary  motions,  where  geometry  has  carried  the  eye  so  far  both 
into  the  future  and  the  past,  we  discover  no  mark  either  of  the 
commencement  or  the  termination  of  the  protect  order.  It  is 
unreasonable,  indeed,  to  suppose  that  such  marks  should  anywhere 
exist.  The  Author  of  nature  has  not  given  laws  to  the  universe, 
which,  like  the  institutions  of  man,  carry  in  themselves  the  element! 
of  their  own  destruction.'  He  has  not  permitted,  in  His  works,  any 
symptom  of  infancy  or  of  old  age,  or  any  sign  by  which  we  may 
estimate  either  their  future  or  their  past  duration.  He  may  pat  an 
end,  as  He  110  doubt  gave  a  beginning,  to  the  present  system,  at  some 
determinate  period;  but  we  may  safely  conclude  that  this  great 
catastrophe  will  not  be  brought  about  by  any  of  the  laws  now  existing, 
and  that  it  is  not  Indicated  by  anything  which  we  perceive." 

ALMANDINE,  in  Mineralogy,  the  precious  Garnet  It  is  the 
mineral  which  is  moat  commonly  employed  in  jewellery  under  the 
common  name  of  garnet.  It  is  a  silicate  of  alumina  and  magnesia, 
[Qahxh.1 

Almandine-Rvhy  is  a  name  given  to  a  variety  of  Spinell  which  is 
an  aluminate  of  magnesia.     [SpiirxLL.] 

ALMOND.     [AatTODALUe.] 

ALrTUS,  a  genus  of  plants  belonging  to  the  natural  order  Bdvlaota. 
It  was  formerly  united  with  the  birch  in  the  same  genus,  but  modern 
botanists  have  separated  it,  because  its  fruit  is  wingless  and  its  stamens 
only  four. 

Several  species  are  described  in  botanical  works,  most  of  which  are 
found  in  America,  between  the  mountains  of  New  Granada  and 
Hudson's  Bay :  a  small  part  belongs  to  Europe,  and  northern  and 
middle  Asia,  Of  these,  the  only  species  that  need  be  noticed  here  are, 
the  Common  Alder,  the  Turkey  Aider,  and  the  Heart-Leaved  Alder. 

Ainu*  ylaJinoMo,  the  Common  Alder,  is  an  inhabitant  of  swamps  and 
meadows  in  all  Europe,  the  north  of  Africa. and  Asia,  and  North 
America.     Its  favourite  station  is  by  the  aids  of  rivulets,  or  in  the 
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for  dyeing  various  colours  whan  mixed  with  other  ingredients ;  the 
veiny  knots  of  its  wood  are  cut  into  veneer  by  cabinet-makers  for 
ornamental  purposes ;  and  its  stems,  hollowed  out,  are  among  the  beet 
materials,  next  to  metal,  for  water-pipes  and  underground  purpose*. 

Its  foliage  being  large,  and  of  a  deep  handsome  green,  the  alder  is 
rather  an  ornamental  tree ;  and  when  old  it  frequently  becomes  r 
picturesque  object,  if  unbroken  or  uninjured  by  the  hatchet  of  the 

Several  varieties  of  the  Common  Alder  are  met  with  in  collections, 

_ld  among  them  one,  called  the  Cut-Leaved,  which  is  extremely 

ornamental  when  young :  there  is  also  another,  with  very  much-lobed 

"  uvea,  called  the  Hawthorn-Leaved,  in  which  almost  all  truce  of  the 

nisi  appearance  of  the  alder  has  disappeared. 

Alnut  ineana,  the  Turkey  Alder,  or  Upland  Alder,  is  distinguished 
from  the  preceding  by  its  more  erect  mode  of  growth,  and  by  its 
leaves  being  destitute  of  clamminees,  but  covered  instead  with  copious 
white  down  on  the  underside.  It  is  found  all  over  continental  Europe, 
from  Sweden  to  the  north  of  Italy,  and  east  beyond  the  Caucasus,  as 
far  even  ss  Eamtchatka.  Like  the  Common  Alder,  it  shows  itself  in  s 
number  of  varieties,  among  which  several  are  of  dwarfish  stature ;  but 
its  general  character  is  to  grow  more  rapidly  and  to  acquire  a  larger 
sice  than  the  Common  Alder.  What  roues  it  particularly  valuable  is, 
that  it  will  grow  on  light  land  where  there  are  neither  rivulets  in 


Common  Alder  (XlnwrMuusa). 
elevated  parts  of  marshy  land  where  the  soil  is  drained ;  It  does  not 
thrive  so  well  if  placed  in  absolutely  stagnant  water.  Next  to  the 
charcoal  from  Black  Dogwood  [Rhamnm  frangula),  that  supplied  by 
the  Common  Alder  is  of  the  best  quality  ;  and  this  tree  is  in  conse- 
quence extensively  cultivated  in  plantations  for  use  in  the  manutkc- 
tories  of  gunpowder.  Its  juice  contains  a  great  abundance  of  tannin, 
*riiich  renders  the  bark  valuable  for  tanning,  and  the  young  shoots 


o  suppose  Quit  the  Turkey  Alder  is 
rjiair  a.  ooumgaia,  nut  tnis  ia  a  manifest  error. 

A.  cordifolia,  the  Heart-Leaved  Alder,  resembles  bat  little  in 
appearance  either  of  the  preceding.  It  forms  a  rather  large  and  very 
handsome  round-headed  tree,  with  broad,  deep-green,  almtBg  leaves, 
deeply  heartshaped  at  the  base.  It  grows  with  rapidity,  and  is  one  of 
the  most  interesting  ornamental  trees  that  have  of  late  years  been 
introduced  into  cultivation.  Though  a  native  of  the  kingdom  of 
Naples,  and  a  most  distinct  spacics,  its  very  existence  was  unknown 
till  within  a  few  years.  It  is  a  perfectly  hardy  plant,  notwithstanding 
its  southern  station. 

All  the  Alders  are  increased  with  great  facility  by  layers ;  they  will 
also  strike  readily  enough  from  cuttings,  but  the  latter  are  longer  in 
becoming  handsome  plants.  Common  Alder  is  obtained  by  the  nursery- 
man from  seed ;  which  should,  if  possible,  be  sown  in  very  light,  rich, 
damp  soil,  in  the  autumn,  soon  after  it  is  ripe.     If  kept  till  the 

Sring,  even  if  preserved  in  sand,  it  loses  in  a  great  degree  its  power 
vegetating;  and  if  not  kept  in  sand,  it  will  scarcely  ever  grow  at  alL 

ALOE,  a  genus  of  succulent  plants  belonging  to  the  natural  order 
Liliaeea.  It  comprehends  a  very  considerable  number  of  species 
which  differ  from  each  other  exceedingly  in  the  sire,  form,  and  surface 
of  their  leaves,  in  stature,  and  in  the  colour,  sire,  and  structure  of 
their  flowers.  The  greater  part  of  them  are  mere  objects  of  cariosity, 
and  are  only  seen  in  collections  of  succulent  plants ;  but  among  them 
are  species  of  much  value,  on  account  of  their  yielding  the  well-known 
medicinal  drug  called  Aloes. 

From  what  particular  species  the  resinous  substance  called  Aloes  is 
procured,  and  whether  the  different  samples  known  under  the  name 
of  Hepatic  Aloes,  Socotrine  Aloes,  and  Horse  Aloes  are  yielded  by 
different  species,  or  are  only  different  qualities  of  the  same  species, 
are  points  not  settled. 

All  that  appears  certain  is  that  plants  nearly  related  to  A  lot  perfe- 
liata  of  LinnEBUB,  which  some  consider  distinct  species,  while  others 
pronounce  them  mere  varieties  of  each  other,  are  what  the  drag  is 
prepared  from.  In  all  probability,  all  the  species  of  the  genus  having 
an  arborescent  stem  and  thick  succulent  leaves  will  yield  the  substance 
equally  well. 

That  which  has  the  reputation  of  producing  the  best  aloes  ia 
A.  Socotrina,  a  plant  having,  when  old,  a  round  stem  8  or  4  feet 
high;  leaves  of  a  sword  form,  1|  to  3  feet  long,  sharp-edged,  sawed, 
hard,  and  pungent  at  the  apex,  often  collected  in  clusters  at  the  top 
of  the  stem ;  and  red  flowers  tipped  with  green,  borne  in  clusters  on 
tall  stalks  which  rise  erect  from  among  the  leaves.  This  is  a  native 
of  the  Caps  of  Good  Hope,  and  the  island  of  Socotru,  but  it  is  now 
commonly  cultivated  In  the  West  Indies.  The  proceaaea  of  preparing 
the  drug  are  various.  Sometimes  the  leaves  are  cut  off  at  their  base 
and  placed  in  iron  vessels  to  drain,  until  they  have  discharged  all  their 
juice,  which  is  then  inspissated ;  in  other  places,  the  leaves  are  cut 
Into  slices  and  boiled  for  ten  minutes,  after  which  the  water  in  which 
they  have  been  boiled  is  evaporated ;  occasionally  pressure  ia  resorted 
to  for  the  purpose  of  procuring  the  greatest  quantity  of  juice, 

Socotrine  Aloes  seem  to  be  the  purest  kind  obtained  by  draining 
only;  Hepatic  or  Barbadoes  Aloes,  which  are  obtained  from  the 
Aloe  wlgarii,  are  less  pure,  and  may  be  obtained  by  boiling  or 
slight  pressure ;  while  Hone  Aloes  are  undoubtedly  a  coarse  prepa- 
ration of  the  dregs  of  the  last-mentioned.  [Aloes,  In  Arts  asd 
So.  Drv.] 

No  plants  can  be  more  easy  to  cultivate  artificially  than  the  Aloe 
Tribe.  They  are  incapable  of  parting  rapidly  with  water,  and  therefore 
require  to  be  planted  in  a  soil  that  is  very  slightly  retentive  of  moisture, 
ia  that  they  may  not  be  gorged  with  it  by  their  roots ;  fortius  reason, 
they  are  potted  in  a  compost  consisting  of  little  more  than  lime  rubbish 
mixed  with  a  small  quantity  of  ordinary  soil,  end  carefully  drained. 
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The;  require  n  groan-home  which  ia  capable  of  being  maintained 
ut  a  temperature  of  not  ten  than  40°  in  the  depth  of  winter,  at 
which  time  they  should  hare  no  water  winterer ;  in  the  ■nminer  they 
want  no  fire-heat,  hut  may  be  watered  regularly,  the  mpplj-  being 
always  in  proportion  to  their  rate  of  growth  and  to  the  temperature 
of  the  air ;  that  is  to  say,  when  in  full  growth  and  in  a  high  tempe- 
rature, they  may  have  abundance  of  water,  and  when  growing  slowly 
in  a  low  temperature  they  should  have  bat  very  little. 

ALOPEC  U'RUS,  a  genua  of  plants  belonging  to  the  natural  order 
GramituKta.  It  ii  distinguished 
from  all  other  British  grasses  by 
its  flowers,  which  grow  in  close 
cylindrical  heads,  consisting  of 
two  glomes  of  equal  size  and  a 
keeled  compressed  figure,  in- 
closing a  single  palea,  from  the 
base  of  which  arises  an  arista 
or   beard.      It   contains   many 

Akiptiwm  praiautt,  the 
Meadow  Foxtail  Grass,  is  a  valu- 
able plant  to  the  farmer.    It  is 

British  species  ot  Alopceuna  as 
to  be  easily  recognised ;  and  from 
jFhlcutn  pratenm,  which  it  re- 
sembles, it  may  be  immediately 
known  by  it*  not  having  two 
palese,  and  by  He  beard  proceed- 
ing from  its  palea  and  not  from 
its  glumes.  It  grows  commonly 
in  meadows,  when  it  forma 
rather  a  coarse  but  an  abun- 
dant and  early  herbage,  of  ; 
which  cattle  are  very  fond. 
In  such  situations  it  is  in- 
valuable,     but      it      becomes 

worthless  if  sown  on  light  dry       Keedow  Foxtail  Qraai  lAtcptcms 
gtfl  pratmiii). 

A.  agratit.  Slender  or  Field  Foxtail  Grass,  has  a  fibrous  root,  and 
blossoms  in  July  or  August.  Although  a  troublesome  weed  amongst 
wheat,  it  is  useful  for  sowing  on  light  sandy  soils  on  the  sea-coast.  In 
such  situations  it  grows  better  than  even  the  common  ryegrasses. 

ALOYSIA,  a  genus  of  plants  belonging  to  the  natural  order 
VcrbenatxiE.    A.  citrvxiora  is  the  Sweet-Suantod  Vcrvainof  our  gardens. 


ryn 


fij. 
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beriKxa.  The  species  have  thick  tuberous  horizontal  roots.  The  I 
are  numerous  and  perennial,  with  lanceolate  leaves,  having  a  slit  ligulete 
■heath.  The  Sowers  are  in  panicle*,  or  loose  racemes  or  spikes.  The 
tube  of  the  corolla  is  short,  the  inner  limb  1 -lipped.  The  filament  of 
the  stamens  linear.  The  fruit  is  capsular  and  3-celled,  with  winged  seeds. 

A.  Oalanga  is  a  native  of  Sumatra,  and  is  cultivated  in  the  Indian 
Archipelago.  Ita roots  arepungent,  acrid,  and  aromatic,  and  are  often 
substituted  for  ginger.  They  are  sold  by  druggists  under  the  name 
of  Oalanga  major.  A  plant  related  to,  if  not  identical  with,  the 
A.  ezaUata  of  Meyer,  the  Rnealaia  tzaitata  of  Limueus,  is  called 
Corevatli  in  British  Guyana,  and  is  described  by  Dr.  Hancock  as 
a  bitter  pungent  plant,  and  when  taken  acting  aa  a  diaphoretic  and 
diuretic,  and  in  large  doses  as  emetic     [Galaxoa.] 

ALTERED  STRATA.  In  addition  to  the  consolidation  and 
division  by  cracks,  joints,  and  fissure*,  to  which  all  rooks  have 
been  subjected,  in  unequal  degrees,  there  are  special  cases  of 
uncommon  induration,  internal  re-arrangement  of  particles,  and  even 
the  production  of  new  mineral  ingredients,  which  happen  in  the  strata 
near  to  rocks  of  igneous  origin,  and  along  certain  groat  fractures  and 
flexures.    Heat  is  usually  appealed  to  for  these  effects,  and  justly 


mere  pervading  warmth,  Ton  Buch  suppo 
e  ingredients  (as  m  '  '  ' 


vaporisation  of  some  ingredients  (as  magnesia,  which 
*        *n  dolomite),  and  the  solution  of  others  in  hot  water,  to  be 
necessary  to  explain  the  various  contents  of  mineral  veins. 

ALTERNATION  OF  GENERATIONS,  sn  exprosssioa  introduced 
into  natural  history  by  Professor  Stoenatrup,  a  Danish  naturalist,  to 
designate  the  difference  of  fonn  observable  between  the  parents  and 
immediate  offspring  in  the  lower  animals,  aa  in  the  AcalejAa 
[Aoalxfsje].  Salpa  [SalpicesJ,  and  some  others.  [Gxukratios-b, 
Altxbha.tjvJ 

ALTHoSA,  a  genus  of  plants  belonging  to  the  natural  order 
Afalvacta.  It  is  known  by  ita  double  calyx,  the  outer  whorl  of  which 
has  six  to  nine  sepals,  whilst  the  inner  baa  five.  A.  iJUdnalit  ia  the 
Marsh-Mallow,  a  plant  the  use  of  whose  mucilaginous  roots  and  leaves, 
in  all  cases  in  which  emollient  or  demulcent  substances  are  required, 
is  of  great  antiquity.  It  ia  a  common  European  plant,  and  ia  often 
found  in  marshes,  especially  near  the  sea,  in  great  abundance.  It  is  a 
perennial,  with  a  carrot-shaped  white  fleshy  root,  sa  thick  as  the 
thumb,  and  a  foot  or  more  long.  The  stems  are  two  or  three  feet 
high,  covered  all  over  with  a  soft  down,  which  also  is  found  on  the 
leaves,  to  which  it  gives  a  hoary  aspect    The  leaves  are  soft,  stalked, 
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often  a  little  heart-shaped,  divided  into  three  or  five  shallow  aeirated 
lobes.  The  flowsrs  are  of  a  pale  rose  colour,  and  appear  in  very  short 
clusters  from  the  bosom  of  the  leaves ;  their  calyx  ia  5-toothed,  and 
surrounded  with  eight  or  ten  or  oven  more  bracts.  The  corolla  and 
other  parts  are  like  those  of  the  Common  Mallow.  The  demulcent 
lozenges  sold  in  the  shops  under  the  name  of  Pftte  de  Guimauve,  are 
made  of  Marsh-Mallow. 


{AW**  ngicinalil). 

Althaa  rosea,  the  Hollyhock,  is  another  species.  It  is  found  wild 
in  China,  and  is  now  extremely  common  in  our  gardens*  Lmnsoua 
considered  it  a  distinct  genus,  which  he  called  Alcta. 

ALUM -ROOT,  the  root  of  Geranium  macidatum.  It  contains  slum, 
and  is  a  powerful  astringent     [GlBamr/K.] 

ALUM-SLATE,  a  rock  from  which,  aa  ita  name  implies,  alum  ia 
prepared.  It  is  found  in  Germany,  Sweden,  Ac. ;  and  in  Yorkshire  a 
stratum  occurs,  which,  according  to  Mr.  Winter  (Nicholson's  'Journal,' 
No.  2fi,  p.  241),  is  58  miles  in  length,  extending  from  10  miles  to  the 
southward  of  Whitby  to  IS  miles  to  the  northward  ;  the  dins  are  in 
general  precipitous,  and  their  height  ia  from  100  to  760  feet.  The 
colour  of  this  slate  ia  bluish-gray  :  its  hardness  varies;  at  the  top  part 
of  the  stratum  it  may  be  crumbled  between  the  fingers,  whereas  at  a 
considerable  depth  it  ia  aa  hard  as  roofing-slata.  The  specific  gravity 
ly  exposure  to  the  air  it  efQoresces,  and  acquires  tho 
"   ■  '  accurately   analysed  j    it 

contains  silica,  alumina,  and,  before  etUorescence,  probably  pyrites  or 
bisulphuret  of  iron. 

At  Hurlett,  near  Paisley,  and  Campeie,  near  Glasgow,  alum  is 
manufactured  from  what  appears  to  be  slate-clay  impregnated  with 
bisulphuret  of  iron ;  it  is  obtained  from  old  coal-pits,  and  having  been 
long  exposed  to  air  and  moisture,  sulphate  of  iron  and  sulphate  of 
alumina  ore  formed,  and  crystallise  so  as  completely  to  destroy  the 
texture  of  the  slate. 

This  double  sulphate  of  iron  and  alumina  occurs  in  the  form  of  soft 
delicate  fibres,  easily  separable  from  each  other;  it  ia  nearly  colourless, 
Of  a  silky  lustre,  and  resembles  asbestos  in  appearance.  It  is  readily 
soluble  in  water ;  the  solution  yields  crystals  of  sulphate  of  iron ;  and 
when  potash-salta  are  added  to  the  remaining  solution  of  sulphate  of 
alumina,  crystals  of  alum  are  immediately  formed;  and  Una  fa  the 
process  of  alum-making  already  noticed. 

ALUM-STONE,  a  mineral  which  occurs  in  a  secondary  rock  at  La 
Tolfa  in  Italy,  and  ia  there  used  in  the  preparation  of  alum ;  it  is  found 
in  small  masses  and  veins,  and  according  to  Cordier  it  exists  in  most 
burning  volcanoes.  It  is  said  to  be  met  with  also  in  Tuscany  and 
Hungary. 

This  mineral  ia  either  massive  or  crystallised  ;  the  former  ia  usually 
grayish-white,  and  sometimes  red.  It  ia  translucent,  easily  frangible, 
scratches  calcareous  spar,  but  ia  scratched  by  fluor  spar.  When  heated 
by  the  blowpipe  it  decrepitates,  and  by  continuing  the  heat  emits  a 
sulphureous  smell 

The  crystals  are  generally  situated  in  the  cavities  of  the  massive 
substance ;  they  are  small,  shining,  sometimes  externally  brownish ; 
their  form  is  an  obtuse  rhomboid,  variously  modified. 

Both  varieties  have  been  analysed— the  massive  by  Vanqnelin,  and 
the  orystalliaed  by  Cordier;  the  result*  are — 

Haarivs.  CrTttaUlaed. 

Sulphuric  add    .  "    " 


00     Sulphuric  acid  . 

.     31-491 

09     Potash      . 

.      10031 

„.,  ,  Sulphate  of 

Alumina,  also  called  WeUlerUe.     It  is  found  in  reniform  masses  and  hi 
botryoidal  concretions  in  Halle  in  Prussia,  Epernay  in  France,  and  at 
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Maw  haven  in  Sussex.  It  has  a  white  or  yellowish-white  colour.  It 
is  soft  and  friable,  and  has  an  earthy  fracture.  It  is  occasionally 
translucent,  but  more  frequently  opaque.  It  has  a  specific  gravity  of 
17.     It  is  a  hydrous  aubeulphato  of  alumina,  and  has  the  following 

"Sulphuric  Acid 2S2T 

Alumina 2987 

Water 46-86 
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ALtTMO-CALCITE,  a  mineral  belonging  to  the  group  of  Clays 
taming  a  large  quantity  of  water.  It  occun  in  the  dene  of  irons! 
veins  at  Eybenstock,  in  the  Erzgebirgs,  It  is  maesi  vn,  and  baa  a  white 
colour  inclining  to  blue.  It  baa  a  white  streak,  a  conchoid*!  fracture, 
and  is  so  soft  that  it  may  be  crashed  between  the  fingers.  It  adheres 
strongly  to  the  tongue.  The  specific  gravity  in  2714.  Its  analysis,  by 
Kersten  gives— 

Silica 88-60 

Alumina 2-25 

Lime 6.25 

Water  ....  4-90 

100-00 
ALUNITE,  in  Mineralogy,  a  name  for  the  Alum-Stone.    [Alum- 

ALVEOLITES  (I*maxck),  *  gen™  of  FoKdI  Polypiaria,  from  the 
Cretaceous  and  Tertiary  Strata. 

AHADOTT,  the  name  of  an  inflammable  substance  occasionally 
ueod  as  tinder.  It  is  prepared  from  the  dried  plant  of  the  Boktui 
igniarmt,  steeped  in  a  strong  solution  of  saltpetre,  and  cut  into  thin 
slices.  This  plant  grows  horizontally  from  the  sides  of  the  cherry, 
the  ash,  and  other  trees.  When  it  first  makes  Ha  appearance  it  is  a 
little  round  wart-like  body,  the  sue  of  a  pea  of  a  yellow  colour,  and 


of  a  soft  yielding  substance ;  it  gradually  increases  in  size  and  hardness 
till  it  becomes  of  a  darkish-brown,  and  is  as  large  as  an  apple.  It 
afterwards  takes  a  horizontal  direction,  forma  a  border  and  become* 
covered  with  numerous  closely-packed  tubes  omits  under  surface, 
which  are  exceedingly  minute.  When  the  plant  is  full  grown  the 
tubes  are  of  a  reddish-brown  colour,  and  of  a  hard  woody  texture ; 
and  the  upper  surface  is  of  various  colours  disposed  in  gray,  brown, 
or  clouded  concentric  elevated  circles.  The  plant  is  perennial,  and 
increases  yearly  in  rite. 

AMARANTA'CEjE,  Amaranths,  a  natural  order  of  Apetalous 
Dicotyledonous  plants,  remarkable  for  the  dry  coloured  scales  of 
which  all  their  bracts  and  floral  envelopes  are  composed — a  character 
by  which  they  are  principally  known  from  Ckenopodiocta.  Their 
essential  distinction  is  briefly  this:  calyx,  dry,  coloured,  not  falling 
away ;  petals,  wanting ;  stamens,  five  or  more  ;  ovarium,  quite  simple, 
superior;  fruit,  an  utricle,  containing. a  single  seed,  which  has  an 
embryo  curved  round  a  central  farinaceous  albumen ;  leaves,  destitute 
of  stipules. 

The  species  are  found  chiefly  in  tropical  countries,  where  they  are 
often  troublesome  weeds.  The  Cock's-Comb,  the  Globe-Amaranth,  the 
Prince's-Feather,  the  Lova -Lias  Bleeding,  of  oar  gardens,  belong  to 
this  order. 

Many  of  the  species  are  used  in  the  countries  where  they  grow  as 
pot-herbs,  and  Indeed  none  of  them  present  any  unwholesome 
properties.  The  seeds  of  Amaranlhtu  fmmtntaceut  and  A.  Anardhaaa 
are  gathered  as  corn  crops  in  India.  A  large  number  of  the  species 
have  a  reputation  for  possessing  medicinal  properties,  but,  as  is  the 
Case  with  the  majority  of  such  remedies,  they  seldom  hear  out  the 
encomiums  bestowed  upon  them  by  the  ignorant.  (Lindlay,  'Vegetable 
Kingdom.') 


I.  A  calyx  and  brut  with  it 

I.   The  pistil  opening-.  i  (,  A  seed. 

0.  A  seed  cat  down,  showing  ihs  embryo.       e.  The  embryo.    All  magnified- 
AMARYLLIDA'CEjE,  Amaryluds,  the  Naroiaeuo  Tribe,  ■  natural 


orierofMonocotyledonousplrinta.towhicitheDatfodil.tlieBelUdona'i 


HI 


AMAZON-STONE. 


AMETHYST. 


141 


Lily  and  Guernsey  Lily,  the  showy  BrunsvigiaB  and  Blood-Flowers 
(Hamanthus)  of  the  Cape  of  Good  Hope,  and  the  American  Aloe  belong. 
They  are  characterised  by  having  six  stamens,  a  highly-coloured  flower, 
and  an  inferior  ovary.  The  beauty  of  their  blossoms  serve  as  a  cloak 
to  their  poisonous  properties,  and  shows  how  little  the  external 
appearances  of  plants  are  to  be  trusted  in  judging  of  their  virtues. 
To  form  an  opinion  only  from  their  aspect,  these  would  be  pronounced 
the  most  harmless  of  plants,  while  in  fact  their  bulbs  are  dangerous 
poisons.  The  juice  of  that  of  Hamanthus  toxicariut  is  inspissated  by 
the  Hottentots,  who  smear  their  arrow-heads  with  it ;  other  kinds 
are  not  less  fatal,  and  even  the  common  daffodil  and  snowdrop  contain 
within  their  bulbs  an  acrid  irritating  principle  which  renders  them 
emetic.  Like  many  other  poisonous  families,  this  occasionally  secretes 
a  kind  of  foocula,  or  flour,  which,  when  separated  from  the  juice  that 
is  naturally  mixed  with  it,  becomes  a  wholesome  article  of  food.  The 
arrow-root  of  Chili  is  yielded  by  an  Alstrbmeria,  which  belongs  to 
Amaryllidacea, 

The,  species,  which  are  chiefly  scattered  over  Brazil,  Africa,  and 
tropical  Asia,  are  nearly  all  bulbous ;  a  few  only  acquire  a  high  degree 
of  development,  and  lose  their  bulbous  character,  as  the  Doryanthes, 
Agave,  and  LUtaa.    [Agave.] 

AMAZON-STONE,  in  Mineralogy,  a  green  variety  of  Felspar. 
[FblspabJ 

AMBER,  a  carbonaceous  mineral  which  occurs  in  beds  of  lignite, 
in  Greenland,  Prussia,  France,  Switzerland,  and  some  other  countries. 
The  greater  portion  of  it  comes  from  the  southern  coasts  of  the  Baltic 
Sen,  where  it  is  thrown  up  between  Kbnigsberg  and  MemeL  (Ber- 
zelius,  'Traitf  de  Chimie/  vl  589.) 

It  is  also  stated  ('  Annales  de  Chimie,'  xvi.  215)  that  it  is  obtained  by 
mining  at  a  distance  of  200  feet  from  the  sea,  and  at  a  depth  of  about 
100  feet,  and  is  found  in  small  cavities.  It  is  occasionally  met  with 
(Aikin's  '  Diet,  of  Chemistry,'  i  57)  in  the  gravel  beds  near  London, 
in  which  case  it  is  merely  an  alluvial  deposit.  Amber  occurs  generally 
in  small  pieces,  which  are  sometimes  colourless,  frequently  light- 
yellow  or  deep-brown,  and  very  commonly  translucent;  two  large 
masses  have,  however,  been  found,  one  of  them  weighing  upwards  of 
thirteen  pounds,  and  the  other  more  than  eighteen. 

Amber  is  rather  harder  than  common  resins,  which  it  resembles 
in  several  properties  :  it  is  susceptible  of  a  good  polish,  and  when 
rubbed  becomes  electrical;  indeed  the  word  electricity  is  derived  from 
iJAcirrpoy,  the  Greek  name  for  amber.  Its  density  varies  from  1*065 
to  1*070.  When  bruised  it  exhales  a  slight  aromatio  odour ;  and  when 
heated  to  US9  Fahrenheit  it  melts,  inflames,  burns  with  a  bright 
flame,  and  emits  a  smell  which  is  not  disagreeable. 

The  subject  of  the  origin  of  amber  is  one  which  has  been  much 
discussed.  According  to  Berzelius  ('  Chimie,'  vi  589),  it  was  origi- 
nally a  resin  dissolved  in  a  volatile  oil  or  natural  balsam.  The  proofs 
of  this  opinion  are,  he  conceives,  numerous.  Thus,  it  has  often  the 
impression,  of  the  branches  and  bark  upon  which  it  has  flowed  and 
solidified ;  it  often  contains  insects,  some  of  which  are  so  delicately 
formed,  that  they  could  not  have  occurred  except  in  a  very  fluid  mass. 
Dr.  Brewster  ('  Edinburgh  Phil.  Journal,'  iv.  332)  concludes,  from  an 
examination  of  the  optical  properties  of  amber,  that  it  is  an  indurated 
vegetable  juice. 

Amber  consists  of  a  mixture  of  a  volatile  oil,  two  resins  soluble 
In  alcohol  and  in  ether,  succinic  acid,  and  a  bituminous  body  that 
resists  the  action  of  all  solvents,  and  which  is  the  principal  part  of 
amber. 

Water  does  not  act  upon  this  substance ;  it  does  not  even  dissolve 
any  of  the  succinic  acid.  Alcohol  takes  up  a  soft,  yellow,  limpid 
resin.  Cold  concentrated  sulphuric  acid  dissolves  amber ;  the  solution 
has  a  brown  colour,  and  when  water  is  added  to  it,  the  greater  part 
of  the  amber  is  precipitated.  Nitric  acid  converta  it  into  a  resinous 
substance,  and  dissolves  it  totally. 

When  amber,  in  the  state  of  fine  powder,  is  boiled  in  s,  solution 
of  potash,  a  great  quantity  of  succinic  acid  is  dissolved.    . 

According  to  Drapiez,  the  composition  of  amber  is  as  follows : — 

Carbon 80*59 

Hydrogen 7*31 

Oxygen 6*78 

Ashes 8*27 

Loss 2*10 
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The  ashes  consist  of  lime,  silica,  and  alumina.  This  analysis  can  only 
be  considered  as  an  approximation. 

Amber  is  employed  for  ornamental  purposes,  in  the  manufacture 
of  necklaces,  Ac.  It  is  used  also  for  preparing  amber-varnish,  for 
obtaining  a  peculiar  oil  used  in  medicine,  and  it  yields  succinic  aoid 
employed  in  chemical  investigations. 

AMBERGRIS,  a  substance  of  animal  origin,  found  principally  in 
warm  climates,  floating  on  the  sea,  or  thrown  on  the  coasts.  The 
best  comes  from  Madagascar,  Surinam,  and  Java.  It  has  been  found 
in  the  intestinal  canal  of  the  Physeter  macrocephalus,  mixed  with  the 
remains  of  several  marine  animals  which  have  served  it  for  food.  On 
this  account  it  has  been  supposed  to  be  a  morbid  product*  analogous 
to  Kiliary  calquli. 


Ambergris  of  good  quality  is  solid,  opaque,  of  a  bright  gray  colour, 
which  is  darkest  externally,  and  intermixed  with  yellow  or  reddish 
striae.  When  it  is  heated  or  rubbed,  it  exhales  an  odour  which  is 
agreeable  to  most  persons.  It  is  sufficiently  soft  to  be  flattened 
between  the  fingers.  Its  fracture  is  fine-grained,  with  traces  of 
lamellar  structure.  The  heat  of  the  hand  is  sufficient  to  soften  it. 
Its  specific  gravity  varies  from  0*908  to  0*920. 

When  ambergris  is  heated  with  boiling  alcohol  of  the  specific  gravity 
0*833,  until  it  is  saturated,  a  peculiar  substance,  called  Ambrein,  is 
obtained  as  the  solution  cools,  grouped  in  mammillated,  small, 
colourless  crystals.  The  solution,  by  evaporation,  yields  a  further 
portion  of  ambrein,  which  may  be  rendered  pure,  by  being  redissolved 
in  alcohol,  and  then  crystallised. 

Ambrein,  thus  obtained,  is  brilliant,  white,  and  insipid ;  it  has  an 
agreeable  odour,  which  appears,  however,  to  be  adventitious,  because 
it  is  diminished  by  repeated  crystallisations;  by  fusion  or  a  long- 
continued  gentle  heat  it  acquires  a  resinous  odour.  Nitric  acid  con- 
verts it  into  a  peculiar  acid,  called  Ambreic  Acid.  The  caustic  alkalies 
do  not  form  soap  with  it. 

According  to  Juch  and  Bouillon-Lagrange,  benzoic  acid  exists  in 
distilled  ambergris ;  by  the  analysis  of  John,  ambergris  appears  to  be 
composed  of  ambrein  0*85,  an  extractive  matter  soluble  in  alcohol, 
and  probably  containing  benzoic  acid,  0*025 ;  watery  extract  with 
benzoic  acid  and  common  salt,  0*015 ;  with  0*11  not  accounted  for. 

Ambergris  is  used  as  a  perfume ;  and  as  the  alcoholic  solution  is  the 
most  odorous  preparation  of  it,  it  is  generally  employed  in  that  form. 

AMBLIGONITE,  a  mineral,  consisting  of  phosphate  of  alumina 
and  lithia.  It  has  a  greenish-white  colour,  and  occurs  both  massive 
and  in  rhombic  prisms.  It  is  found  at  Chursdorf,  near  Penig,  in 
Saxony,  and  at  Avendal  in  Norway.  The  cleavage  is  parallel  to 
the  sides  of  the  prism.  It  has  an  uneven  fracture,  and  in  thin 
laminae  is  translucent  or  transparent  The  following  is  the  analysis 
of  Berzelius : — 

Phosphoric  Acid 54*12 

Alumina 38*96 

Lithia 6*92 
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AMBLYSE'MTUS  (Agassis),  a  Fossil  Fish,  from  the  Oolite  of 
Northamptonshire. 

AMBLTUHUS  (Agassiz),  a  genus  of  Fossil  Fishes,  from  the  Lias 
of  Somersetshire. 

AMBURIA,  a  genus  of  plants  belonging  to  the  natural  order 
Chenopodiacea,  several  of  the  species  of  which  yield  volatile  oils  that 
are  employed  as  medicines  in  the  countries  where  they  grow. 
A.  anthelmintica  is  a  native  of  North  America,  and  its  oil  is  extracted 
and  used  as  an  anthelmintic  under  the  name  of  Worm-Seed  OiL 

AMELANCHIER  (the  Savoy  name  of  the  Medlar),  a  genus  of 
plants  belonging  to  the  sub-order  Pomece  (Pomacea,  Lindley),  .of  the 
order  Rosacea.  It  has  a  5-cJeft  calyx  with  lanceolate  petals,  and  an 
ovary  of  1 0  cells,  with  a  solitary  ovule  in  each.  The  mature  fruit  is  3-5- 
celled,  with  one  seed  in  each  celL  The  species  are  small  trees,  with 
simple  serrated  deciduous  leaves,  and  racemes  of  white  flowers. 

A.  vulgaris,  the  common  species,  is  a  native  of  rugged  places 
throughout  Europe.    It  is  the  Avonia  rotundifolia  of  Persoon. 

A.  Botryapiwn,ihe  Grape-Pear  or  Canadian  Medlar,  is  a  very  com- 
mon plant  in  Canada ;  it  is  also  a  native  of  Newfoundland,  Virginia, 
and  the  higher  parts  of  Columbia.  It  is  a  shrub  6  or  8  feet  in  height, 
with  a  purple  fruit.  ' 

A.  ovalis  is  also  a  shrub  6  or  8  feet  high,  and  is  a  native  of  North 
America,  throughout  Canada  from  Lake  Huron  to  the  Saskatchewan 
and  Mackenzie  rivers,  and  as  far  as  the  Rooky  Mountains.  Sir  John 
Richardson  says  that  it "  abounds  on  the  sandy  plains  of  the  Sas- 
katchewan. Its  wood,  named  by  the  Crees  Meesass-quat-ahtick,  is 
prized  for  making  arrows  and  pipe-stems,  and  is  thence  termed  by 
the  Canadian  voyageurs  'Bois  de  Fleche.'  Its  berries,  about  the  size 
of  a  pea,  are  the  finest  fruit  in  the  country,  and  are  used  by  the  Crees 
under  the  name  of  Meesasscootoom-meena  both  in  a  fresh  and  dried 
state.  They  make  a  pleasant  addition  to  pemmioan,  and  excellent 
puddings  very  little  inferior  to  plum-pudding." 

Another  North  American  species  is  known  by  the  name  of  A. 
sanguinea.    Its  fruit  is  of  a  blood-red  colour. 

(Dim,  Dichlamydeous  Plants.) 

AMENTA'CEiE,  a  name  sometimes  given  to  a  group  of  plants, 
chiefly  forest-trees,  found  in  the  north  of  Europe,  Asia,  and  America ; 
the  flowers  of  which  are  arranged  in  a  dense  cylindrical  deciduous 
spike,  called  by  botanists  an  Amentum.  Such  are  the  poplar,  the  birch, 
the  hazel,  the  willow,  the  oak,  and  many  others.  But  as  these  genera 
are  in  fact  constructed  in  very  different  manners,  Amentacea  are  more 
correctly  separated,  by  modern  botanists,  into  several  different  orders, 
[Corylacba  ;  Salioaoeje  ;  Bbtulacea,  Ac.] 

AMETHYST.  This  name  has  been  applied  to  two  precious  stones 
of  essentially  different  natures.  The  Oriental  Amethyst  is  a  rare 
variety  of  Adamantine  Spar  [Adamantine  Spar]  or  Corundum,  The 
Occidental,  or  Common  Amethyst,  now  to  be  described,  is  a  variety 
of  quartz  or  rock  crystal,  which  is  met  with  in  many  parts  of  the 
world,  as  India,  Siberia,  Sweden,  Germany,  Spain,  &c  It  occurs 
in  various  forms,  as  massive,  in  rounded  pieces,  and  crystallised.   The 
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primary  form  of  the  crystal,  like  that  of  quartz,  is  a  slightly  obtuse 
rhomboid,  but  it  is  usually  found  in  the  secondary  form  of  a  6-sided 
prism,  terminated  at  one  or  both  ends  by  a  6-sided  pyramid;  some* 
times,  though  rarely,  the  prism  is  wanting,  and  the  pyramids  being 
then  united  base  to  base,  the  secondary  crystal  is  a  dodecahedron  with 
triangular  faces. 

The  amethyst  is  principally  distinguished  from  common  quarts  by 
its  colour,  which  is  occasionally  of  every  shade  of  violet,  or  rather 
purplish-violet,  and  this  in  the  perfect  amethyst  is  pretty  equal 
throughout  the  crystal :  very  commonly  the  summits  only  of  the 
crystal  are  amethystine,  the  lower  part  being  nearly  colourless,  or 
tinged  with  green.  By  long-continued  heat  the  oolour  is  destroyed 
and  the  crystals  become  white  and  opalescent.  Sometimes  the  crystals 
are  aggregated  or  fasciculated ;  in  the  Palatinate  they  are  found  lining 
geodes  of  agate,  and  in  Silesia  capillary  crystals  occur  mixed  with 
micaceous  iron  ore. 

The  crystals  of  the  amethyst  vary  from  diaphanous  to  translucent, 
and  they  exhibit  various  degrees  of  Bplendour,  both  externally  and 
internally.  The  fracture  is  commonly  conchoidal,  and  the  fragments 
are  of  indeterminate  form.  Like  quartz,  the  amethyst  is  sufficiently 
hard  to  give  fire  with  steel  and  to  scratch  glass ;  and  has  also  been 
found,  like  it,  with  cavities  containing  water;  it  is  infusible  by  the 
common  blow-pipe.    According  to  Rose,  it  consists  of— 

Silica 97*50 

Alumina •  "25 

Oxide  of  Iron  and  Manganese  ...  '50 

98-25 
AMMANIA  (in  honour  of  John  Amman,  a  distinguished  botanist), 
a  genus  of  plants  belonging  to  the  natural  order  Lytkracea.  The 
species  are  aquatic  plant*,  with  smooth  opposite  entire  leaves, 
4-cornered  stems,  and  small  pink  or  red  flowers.  They  are  natives  of 
both  the  New  and  Old  Worlds,  and  very  generally  distributed.  One 
species,  A.  vesicatoria,  has  a  strong  peculiar  smell,  and  the  leaves  are 
very  acrid.  They  are  used  by  the  native  doctors  of  India  for  the 
purpose  of  raising  blisters,  which  they  do  in  the  course  of  half 
an  hour. 

AMMODYTES,  a  genus  of  fishes  belonging  to  the  division  of 
Apodal  Malaeopterygii  and  family  AnauHUida,  The  body  is  very  long 
and  the  head  lanceolate.  On  the  back  is  a  dorsal  fin  extending  nearly 
its  whole  length.  The  anal  fin  is  also  long ;  and  the  caudal,  which  is 
forked,  is  separated  from  both  the  dorsal  and  anaL  Two  species 
occur  on  the  coasts  of  the  British  Islands,  the  Ammodytet  tooianut 
and  the  Ammodytet  lancea.  The  former  is  the  larger,  and  is  distin- 
guished by  the  greater  size  of  the  head,  and  by  the  dorsal  fin,  which 
commences  in  a  line  with  the  extremities  of  the  pectorals,  whilst  in 
the  A.  lancea  it  commences  in  a  line  with  the  middle  of  the  pectorals. 
The  Sand-Eel,  by  which  name  the  first  species  is  popularly  known, 
attains  a  length  of  between  12  and  15  inches.  When  alive  the  back 
is  of  a  darkbluish-green,  and  the  sides  and  belly  bright  silvery-white. 
It  frequents  sandy  shores  in  great  numbers,  but  is  capricious  in  its 
visits,  more  so  than  its  congener.  At  the  ebbing  of  the  tide  it  buries 
itself  with  great  dexterity  and  rapidity  in  the  wet  sands  to  the  depth 
of  from  4  to  6  inches,  whence  it  is  extracted  by  means  of  various 
instruments,  such  as  peculiarly  formed  gripes  and  sickles  with  blunt 
edges,  made  for  the  purpose.  It  is  much  esteemed  by  fishermen  as  a 
bait,  and  is  also  sought  after  on  many  parts  of  the  coast  as  an  article 
of  food,  being  very  delicate  eating  when  fresh,  and  excellent  when 
dried  in  the  sun  and  grilled. 

'  The  Sand-Launce,  Ammodytet  lancea,  is  a  smaller  species,  and  usually 
of  a  more  brownish  hue,  with  a  tinge  of  red  about  the  head.  It  is 
more  abundant  than  the  Sand-Eel,  and  has  always  been  distinguished 
from  it  by  the  fishermen,  though  for  a  long  time  confounded  with  it 
by  naturalists.  The  distinctions  between  the  two  species  were  first 
pointed  out  by  M.  Lesauvage  of  Caen.  Both  appear  to  be  generally 
distributed  through  Northern  and  Western  Europe.    In  Scotland  the 


Sand-Eel  is  known  by  the  name  of  the  Horner,  and  in  the  Isle  of  Man 
the  two  species  are  distinguished  from  each  other  as  the  Gray  Gibbon 
and  Red  Gibbon. 

(Y&rrvll,  British  Fishes,  voliL;  Parnell,  Fishes  of the  Frith  of  Forth.) 
AMMONITES,  a  fossil  genus  of  Cephalopodous  MoUusca,  allied  to 
the  recent  genus  Nautilus,  The  species  are  known  by  the  old  Latin 
name  Cornu  Ammonis,  These  Comma  Ammonis,  Cornet  d  Amman  of 
the  French,  were  so  called  from  a  fancied  resemblance  to  the  horns 
with  which  the  head  of  Jupiter  Amnion  was  sculptured.  la  the  earlier 
times  their  origin  was  variously  accounted  for.  Some  thought  them 
petrifactions  of  real  rams*  horns,  taking  the  name  above-mentioned 
in  a  strict  and  downright  matter-of-fact  sense ;  others  thought  they 
were  the  curled  tails  of  certain  animals ;  some  took  them  for  petrified 
marine  worms  rolled  up ;  others  saw  in  them  coiled  serpents,  whence 
they  were  called  Snake-Stones.  The  legends  of  the  saints  invested  them 

with  a  sacred  interest. 

Of  thousand  snakes,  each  one 
Wu  changed  into  a  coil  of  stone, 
When  holy  Hilda  pray'd. 

And  the  prayer,  we  are  told,  was  not  only  followed  by  petrifaction,  but 
by  decapitation.  We  believe  that  there  is  a  similar  tradition  of  St 
Keyna,  who,  when  she  found  herself  in  a  wood  at  Keynahaxn,  between 
Bath  and  Bristol,  surrounded  by  serpents,  changed  them  by  the  fervour 
of  her  devotions  into  headless  stones.  Nor  were  these  opinions  con- 
fined to  the  mere  vulgar.  Wormius  described  Ammonites  as  petrified 
adders.  Langius  considered  them  to  be  either  the  vertebras  of  serpents 
or  convoluted  marine  insects.  These  notions  were  not  lost  on  the 
dealers ;  and  there  are  few  fossil  collections  which  do  not  even  now 
possess  what  was  called  ' a  perfect  Cornu  Ammonis'  that  is,  an  Ammo- 
nite with  a  carved  serpent's  head  ingeniously  fitted  on  to  the  fossil 
shell  by  way  of  aperture.  Our  limits  will  not  permit  us  to  dwell  on 
this  fabulous  part  of  the  history  of  Ammonites  further  than  to  observe 
that  other  learned  men,  Torellus  Sarayna,  Fracastorius,  and  others, 
considered  them  as  lusus  Natures,  formed  by  the  plastic  power  of  the 
earth.  The  ancients  held  them  in  high  estimation  as  very  sacred  and 
of  the  highest  value  to  the  dreamer.  Thus  Pliny  ('  Hist.  MuncL/ 
xxxvi.  10), "  Hammonis  cornu  inter  sacratissimaB  JEthiopin  gemmas, 
aureo  colore,  arietini  cornus  effigiem  reddens,  promittitar  pnedivina 
somnia  representare;"  and  even  to  the  present  time  the  Indians  are 
said  to  ascribe  extraordinary  properties  to  them. 

To  the  zoologist  Ammonites  are  objects  of  great  interest,  and  to  the 
geologist  they  are  of  the  utmost  consequence.  "  It  is  easy,"  sayv  Mr. 
Phillips,  in  his  '  Guide  to  Geology*  (8vo.  1884),  "  to  see  how  important, 
in  questions  concerning  the  relative  antiquity  of  stratified  rocks,  is  a 
knowledge  of  Ammonites,  since  whole  sections  of  them  are  characteristic 
of  certain  systems  of  rocks."  (sea  82.)  Dr.  Buckland  ('  Bridgewater 
Treatise/  p.  888),  thus  comprehensively  describes  the  range  of  these 
extinct  cephalopodous  mollusks :  "  The  family  of  Ammonites  extends 
through  the  entire  series  of  the  fossiliferous  formations,  from  the 
transition  strata  to  the  chalk  inclusive." 

According  to  Mr.  Owen's  system,  the  Ammonites  form  the  fourth 
genus  of  his  second  family  (Ammonitidce)  of  his  first  order  Tetrar 
branchiata,  of  the  class  Cephalopoda.  In  the  opinion  of  all  natu- 
ralists this  great  group  of  fossils  requires  to  be  subdivided  The 
Goniatitts  [GoniatttbbJ  of  the  Patoozoio  rocks  have  been  effectually 
separated;  the  Ceratites  of  the  triassio  strata  may  be  also  withdrawn, 
but  still  the  number  of  genuine  Ammonites  which  remain  is  too 
enormous  to  be  treated  exoept  in  sections  more  or  less  founded  on 
structural  affinities.  Without  discussing  what  may  be  the  best 
principles  for  such  a  classification,  we  may  refer  to  that  of  Yon  Buch, 
as  most  generally  accepted  by  geologists.  This  is  mainly  founded  on 
a  consideration  of  the  sutures,  or  sinuous  lines  at  the  surface  of  the 
shell,  formed  by  the  edges  of  the  diaphragmal  plates  which  separate 
the  chambers. 

To  illustrate  this  view  of  the  subject  we  subjoin  a  few  examples  of 
characteristic  Ammonitio  sutures. 


Ammonites  sublwvis  (8oirerby).    From  Eellowty  rock. 


w^l 


Ammonites  WahoUU{9oirtxbj)t    From  the  Lias. 


Ammo*ties  venutUu  (Phillips).    From  Bpccton  Oar. 
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sutural  line  formed  upon  the  following  general  model  :— 


The  group  of  Arieta,  including  A.  Buctlandi,  A.  Conybtari,  Ac, 
belong!  almost  wholly  to  the  Liu  formation. 

Fnkifcri, — The  beck  ii  narrow,  acuminated  to  a  sharu  keel  {no 
furrow  on  ita  sides) ;  the  ribs  aro  elegantly  and  sigmoidally  bant 
The  luturee  differ  from  those  of  Arittu,  the  dorsal  sinus  D  being 
much  leu  deep,  with  diverging  end  not  parallel  sides  ;  the  sinus  L 
is  vary  much  deeper,  and  there  ere  three  or  four  smaller  ones,  a  a' 
a",  near  the  inner  edge  of  the  whorls.  The  latter  whorls  usually 
embrace  the  preceding  one*. 

These  Annumita  are  numerous  in  the  Upper  Liu  and  Lower  Oolite 
formations.  A.  Strangxaytii  of  Sowerby  is  an  example.  (Awtinonilti 
WalcoUH  doe*  not  belong  to  this  division.) 

Amallhei. — Tho  back  ia  generally  acute  and  keeled,  the  keel 
generally  cremated ;  the  ribs  generally  a  little  slgmoidal ;  the  latter 
whorls  embracing  the  preceding  ones.  The  sutures  ere  in  general' 
form  much  like  those  of  the  lost  division,  but  more  richly  laciniated 
and  foliaceous. 

This  group  belong!  to  the  Upper  Lias  and  Oolitic  formations. 
Ammonita  amailhetu  of  Schlottheim  {A.  Stokaii,  Sowerby)  it  an 
example  from  the  Lias. 

■  Capricorni.— The  back  broad,  without  a  keel  The  ribs  simple, 
straight,  strong,  and  crossing  the  beak.  Inner  whorls  exposed. 
The  sutures  often  approach  to  those  of  the  Aridu  in  respect  of  the 
sinus  D ;  but  the  posterior  edge  of  D,  L,  and  1  range  on  the  seme 
line,  and  the  undulations  are  all  lower  and  leu  foliaceoua  than  in  the 
Faleiftri  and  Amalthti.  Ammoniltt  tJaaieutoMat  (Sowerby)  is  an 
example.     The  apeciee  are  common  in  the  Lisa. 

I'lanitlati. — The  back  and  aidoa  rounded;  no  keel;  the  inner 
volutioim  exposed.  The  ribs  are  often  divided  over  the  dorsal  region. 
The  auturee  are  remarkably  laciniated  and  complicated ;  the  sinus  (L) 
extremely  deep,  and  generally  trifuroate. 

The  species  occur  commonly  in  the  Liu  and  Oolitic  formations. 
*  (Sowerby)  is  an  examplt    * 

, ,. ■vir      "    "    '■■     "  "■ 

Dortati.— The 

quadrate  :  the  ribs  are  simple  on  the  sides,  but  divided  over  the 
back,  and  generally  bear  a  tubercle  at  the  point  of  division. 
AmnwniUt  Davai  (Sowerby)  ia  an  example  from  the  Lisa. 

Conmarii. — The  back  without  a  keel,  usually  broader  than  the 
sides  ;  the  ribs  are  straight  and  simple  on  the  sides,  but  divided  into 
two,  three,  or  more,  u  they  orou  the  back,  and  the  point  of  division 
is  usually  sharply  tuberoulst*.  The  sutures  resemble  those  of  the 
Planvlati.  The  apeciea  occur  in  the  Oolites,  as  A.  Itumphraiantu 
(Sow.) ;  A.  QovtriatHU  (Sow.) ;  and  in  the  Lias,  as  A.  Btehti  (Sow.). 

M acroctpKati. — The  back  is  without  keel,  and  round  and  broad,  and 
the  umbilicus  deep.  The  ribs  are  straight  on  the  umbilical  face  and 
simple,  but  sometimes  arcned,  and  generally  divided  across  the  back. 
The  sutures  resemble  those  of  the  PUatulati,  but  are  somewhat 
differently  proportioned  to  the  dorsal  and  umbilical  surfaces.  The 
species  occur  in  the  Oolite  and  Chalk.  The  Ammonite*  niiaevit 
(Sow.),  is  a  good  example,  from  the  KaUoways  Rock. 

Armaii.—The  back  without  a  keel,  often  broader  than  the  aides  ; 
ribs  tuberculated  on  the  sides.  The  inner  whorls  exposed.  The 
sutures  have  the  dorsal  sinus  (D)  large  and  deep,  the  lateral  sinus  (L) 
widely  removed  from  it  and  very  deep,  and  somewhat  trifuroate. 
Occurs  in  the  Liu  and  Oolite,  and  more  plentifully  in  the  Chalk. 
Ammoniltt  Bakeria  of  Sowerby  Is  an  example. 

Ornati. — The  back  flat  or  even  hollow,  narrow,  and  not  keeled ; 
the  broad  aidea  joining  it  at  a  right  angle,  marked  in  general  by  a 
row  of  small  tubercles  or  the  numerous  fine  ribs  which  cross  the 
back  and  toward  the  inner  edge  unite  in  parcels  to  form  acute  or 
knotted  ridges.  (The  old  shells  are  often  plain.)  The  sutures  have 
the  dorsal  ainua  (D)  shallow,  the  lateral  (L)  deep.  The  species  are 
almost  confined  to  the  Oxford  Clay  and  rZellowsys  Rook :  as  A. 
CaUorimtit  (Sow.) ;  A.  Duncani  (Sow). ;  A.  gtmmaiut  (Phil.),  Ac 
(Von  Buch  rightly  separated  from  those  the  Denlati  in  his  original 
memoir,  though  they  have  been  injudiciously  reunited  again.) 

Dentati. — To  this  group  we  refer  Ammoniiu  tplendeni,  A.  htuftu, 
A.  dmtatui,  Ac  of  the  Qault,  The  back  is  fiat  or  concave,  and 
margined  by  tubercles,  or  prominent  ends  of  strong  ribs,  often  united 
near  the  inner  edge  into  tuberculated  ridges,  but  not  crossing  the 
back.     The  sutures  resemble  in  general  form  the  preceding. 

FUxwui. — The  back  narrow,  with  borders  tuberculated  or  serrated 
by  the  termination*  of  the  ribs,  and  in  a  young  state  with  a  tuber- 

ui.  hmt.  mv.  vol.  l 
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dilated  keel  The  ribs  are  ridged  or  tuberoled  near  the  inner  edge. 
This  group  is  quoted  from  the  upper  Oolitic  and  Chalk  formations, 
and  J.  ojper  and  A.  fiexvotui  aro  examples. 

The  classification  above  sketched  is  very  far  from  perfect.  It  ia 
difficult  to  define  the  groups,  when  we  pass  from  the  typical  to  the 
ordinary  species,  and  there  are  man;  forms  which  refuse  to  be 
included  in  the  formule.  Still  it  is  an  admirable  sketch,  and  when 
the  AmmoKilida  are  fully  developed,  according  to  the  principles  thus 
exemplified  by  Von  Buch,  we  shall  have  them  recognised,  not  u  a 
genua  with  subdivisions,  but  u  a  family  including  many  genera. 
(COrbigny'e  '  Paueontologie  Francaise;'  '  Annales  dee  ScL  Nat."  1841, 
N.S.,  xvi.  p.  118,  also  (182S)  xviL  267  ;  xviii.  417 ;  xxix.  S.) 

Having  given  this  sketch,  it  will  be  necessary  to  meet  the  question 
whether  the  Ammoniltt  were  external  or  internal  shells,  Cnvier  and 
Lamarck  thought  that  they  were  interns!  The  former  wye  ('  Regno 
Animal,'  last  edition),  "  The  Wntllnsu  of  the  last  chamber  might 
induce  us  to  believe  that,  like  the  Spirilla,  they  were  internal  shells." 
Mr.  Owen,  in  his  arrangement  above  quoted,  says,  "Animal  unknown, 
presumed  to  resemble  the  Nautilus;  shell  external  ....  The  last 
chamber  the  largest  and  lodging  the  animal;"  and  probably  this  wu 
the  actual  state  of  things.  Dr.  Bunkland,  in  hu  '  Bridgewater  Treatise,' 
says,  "  The  amallness  of  the  outer  chamber  or  place  of  lodgment  for  the 
animal  is  advanced  by  Cnvier  in  favour  of  his  opinion  that  Ammonites, 
like  the  Spirula,  were  internal  shells.  This  reason  La  probably  founded 
on  observations  made  upon  imperfect  specimens.  The  outer  chamber 
of  Ammonite*  is  very  seldom  preserved  in  a  perfect  state ;  but  when 
this  happens,  it  is  found  to  bear  at  least  u  large  a  proportion  to  the 
chambered  part  of  the  shell  as  the  outer  cell  of  the  Aoirfiiw  PompiUi* 
bears  to  the  chambered  interior  of  that  shell    It  often  occupies  more 


oMwnii.     ■,  t,  e,  d,  outer  chamber. 

than  half,  and,  in  some  cases,  the  whole  circumference  of  the  outer 
whorL  This  open  chamber  ia  not  thin  and  feeble,  like  the  long 
anterior  chamber  of  the  Spirula,  which  is  placed  within  the  body  of  the 
animal  producing  this  shell,  but  is  nearly  of  equal  thickness  with  the 
sides  of  the  close  chambers  of  the  Ammonite." 

It  should  be  remembered  that  the  specimen  is  apparently  imperfect 
at  the  aperture.  The  siphon  or  tube  of  communication  may  be  traced 
from  d,  where  it  opens  into  the  last  or  outer  chamber,  along  the  edge 
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of  the  noction,  e,f,g,K,  i,  to  the  very  nudum  of  the  shell     The  waved 
transverse  lines  represent  the  partitions  of  the  chambers. 

The  large  proportion  of  the  outer  clumber  is  very  strongly  marked 
in  specimens  of  AamomUa  rwtratut,  that  have  the  aperture  perfect  or 

"  Moreover,"  continues  Dr.  Buckland,  "  the  margin  of  the  mature 
Ammonite  ii  in  some  speciee  reflected  in  a  kind  of  scroll,  like  the 


■pedes  (a*  in  Ammonita  armaitu.  A,  SoverbHj  affords  &  strong 
against  the  theory  of  their  having  been  internal  shells.  These  spines, 
which  have  an  obvious  use  for  protection,  if  placed  externally,  would 
aeem  to  have  been  useless,  and  perhaps  noxious,  in  an  internal  position, 
and  are  without  example  in  any  internal  structure  with  which  we  are 
acquainted." 

Sir  Henry  de  la  Beche  has  proved  from  the  mineral  condition  of  the 
outer  chamber  of  Ammonites  from  the  Liaa  at  Lyme  Regis,  that  the 
entire  body  was  contained  in  it,  these  animals  having  been  suddenly 
destroyed,  and  buried  in  the  earthy  sediment  of  which  the  Lias  is 
composed,  before  their  bodies  had  either  undergone  decay  or  been 
devoured  by  the  then  existing  crustaceans. 

Dr.  Buckland  very  happily  illustrates  the  different  siren 
means  of  which  a  union  of  lightness  and  strength  is  secured 
both  from  the  external  conformation  and  the  mode  in  which  the  trans- 
verse  plates  are  disposed ;  and  as  our  limits  will  not  allow  us  to  enter 
minutely  into  the  subject,  we  must  refer  the  reader  to  the  '  Bridge  water 
Treatise'  for  the  interesting  details,  which  show  that  a  more  perfect 
instrument  for  affording  universal  resistance  to  external  prenmre — an 
instrument  in  which  the  greatest  possible  degree  of  lightness  combined 
with  the  greatest  strength  was  required — could  scarcely  be  imagined  ; 
and  must  confine  ourselves  to  the  doctor's  summary :— "As  the  animal 
increased  in  bulk,  and  advanced  along  the  outer  chamber  of  the  shell, 
the  spaces  left  behind  it  were  successively  converted  into  air-chambers, 
simultaneously  increasing  the  power  of  the  float.  This  float  being  regu- 
lated by  a  pipe  passing  through  the  whole  series  of  the  chambers  "  (see 
the  cut  Of  Annnonita  ol(umj),  "formed  a  hydraulic  instrument  of 
extraordinary  delicacy,  by  which  the  animal  could  at  pleasure  control 
its  ascent  to  the  Surface  or  descent  to  the  bottom  of  the  sea.  To 
creatures  that  sometimes  floated,  a  thick  and  heavy  shell  would  have 
been  inapplicable ;  and  as  a  thin  shell  inclosing  sir  would  be  exposed 
to  various  and  often  intense  degrees  of  pressure  at  the  bottom,  we  find 
a  aeries  of  provisions  to  afford  resistance  to  such  pressure  In  the 
mechanical  construction  both  of  the  external  shell  and  of  the 
internal  transverse  plates  which  formed  the  air-chambers.  First, 
the  shell  is  made  up  of  a  tube  coiled  round  itself,  and  externally 
convex.  Secondly,  it  is  fortified  by  a  series  of  ribs  and  vaultings 
disposed  in  the  form  of  arches  and  domes  on  the  convex  surface  of 
this  tube,  and  still  further  adding  to  its  strength.  Thirdly,  the  trans- 
verse plates  that  form  the  air  chambers  supply  also  a  continuous 
i  of  supports,  extending  their  ramifications,  with  many 
—  *-neath  those  portion*  of  the  shell  which. 


being  weakest,  w 


e  most  in  need  of  them." 
AmmmUtt  with  perfect  months. 


Reinecke,*  Ton  Bnoh,t  Zieten,f  and  De  Haan  3  are  among  those 

■  Marls  protogBt  HantUos  et  Arftmaatoe,  vdIso  On-stm  AmmmUi,  in  afro 
Coburitco  et  viduo  reperloadOs,  descrlpiit  et  deUnesvlt,  sic.,  D.  L  C.  II.  Hel- 
iicte.    Coburgi,  IBIS,  svo. 

f  Uebcr  die  Ammonlteo  la  den  Uteres  Geblrgs-Seblslitett,  Gelessn  In  OR 
Akadnnle  in  WfiseDichsnfli,  an  1  April,  1 830.  4U>.  Keeusil  do  Plaiului 
(Is  Petrifications  remarqashlss,  par  Leopold  de  Bach.    Berlin,  1831,  folio. 

;  Die  YenUiaeruBgen  WQrtembergi,  *o.  Stuttgart,  18)0,  and  fcllowiuc. 
years,  folio. 

1  Specimen  Philaaophunni  laaugnrslB,  nhlbens  Uonofraphlim  Ammo. 
nlteorum  et  Goniatltecrani,  tic.     1 8S3.    Lngdoai  Baiar. 


i  this,  interesting  genus,  or  have  illus 


known  of  the  form  of  the  aperture,  it  will  & 


otAnunmita  oWnnu. 


AMMONITES. 

g  cuts,  which  ire  copied  from  Da  Blainville,  will 
sder  some  idea  of  the  shape  of  the  aperture,  but 
J  appearance  of  the  shell,  while  the  following,  from 
Bridgewater  Treatise, '  will  convey  a  notion  of  the 
l  some  of  the  species.  An  internal  view  of  a  very 
if  these  and  of  the  siphon  or  pipe  will  be  seen  in  the  out 


AMOMUM. 


1E0 


Ammonite  nodotvi- 


Geological  Distribution.— Professor  Phillips,  in  hi*  'Guide  to 
Geology,'  published  in  1834,  ainoe  which  tune  numerous  addition! 
hare  been  made,  thus  distributes  the  Ammonites  among  the  different 
formations. 


SUB-GENERA  OF  AMMONITES. 
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Gtogrof&ical  Ditlribvtio*. — As  the  Ammonites  were  evidently  prin- 
cipal agents  for  keeping  within  bounds  the  molluska,  Ac.,  the  crusta- 
ceans, and  perhaps  fishes  of  the  periods  prior  to  the  Chalk  Formation, 
and  belonging  to  the  latter  epoch,  we  should  expect  to  find  then 
widely  distributed.  Accordingly,  they  occur  in  Europe,  Asia,  and 
America  in  strata,  apparently  of  the  same  date.  In  some  instances, 
the  genera  and  even  the  species  are  identical  Dr.  Gerard  found  in 
the  Himalaya  Mountains,  at  an  elevation  of  16,000  feet,  Ammonittt 
WaloottX  and  Attnvmtia  eonwumu,  fossils  that  are  found  in  the  Lisa  of 
Lyme  Regis.  M.  Menard  met  with  one  in  the  Maritime  Alps  at  an 
elevation  of  1G00  toiaea.  Their  numbers  must  have  boon  groat 
M.  Dufreane  informed  Lamarck  that  the  road  from  Anxem  to  Avslon 
in  Burgundy  waa  absolutely  paved  with  them.  The  individual 
agency  too  of  some  of  these  carnivorous  instalments  for  preserving 
the  balance  of  marine  animal  power  must  have  been  of  no  small 
importance.  Lamarck  says  that  he  haa  seen  Ammonites  of  two  feet 
(French)  in  diameter.  Mr.  Jamaa  Sowerby  and  Dr.  Hantell  record 
Ammonit™  in  the  Chslk  with  a  diameter  of  three  feet ;  andDr.  Buck- 
land  statee  that  Sir  T.  Harvey  and  Mr.  Earth  measured  Ammonites  in 
the  Chalk  near  Margate  which  exceeded  four  feet  in  diameter;  and 
this  in  cases  where  the  diameter  could  have  bean  in  a  vary  small 
degree  enlarged  by  pressure.    [5k  BoWLanOWT.] 


AMOTITIM,  a  genus  of  plants  belonging  to  the  natural  order 
Ziiupberacea.  It  consists  of  species  having  white  flowers  collected 
in  close  heads,  which  arise  from  the  base  of  the  leaves,  and  only 
just  raise  themselves  above  the  ground;  the  lower  lip  of  the  flower 
is  very  broad  and  large  compared  with  the  others,  and  the  other  has 
a  two-lobed  crest.  The  sends  are  contained  in  a  loose  skin,  and  are 
inclosed  in  a  rather  tough  capsule,  which  is  separated  into  three 
cells  by  as  many  membranous  partitions,  and  finally  opens  into 
three  valves.  The  leaves  are  of  a  broadly  lanceolate  or  oval  figure 
tapering  to   the  point,  and  enwrapping  the  stem  like  a  sort  of' 


A.  Cardamomum  has  a  twit-stock  creeping  under  the  surface  of  the 
soil  like  that  of  the  Ginger,  but  it  is  smaller.  The  stoma  rise 
obliquely  to  the  height  of  from  two  to  four  feet.  The  leaves  are 
alternate.  Flowers  in  spikes,  seated  in  lanceolate  acute  villous 
soarious  ash-coloured  bracts.  The  tube  of  the  corolla  slender.  The 
anther  double,  with  a  large  three-lobod  concave  crest  The  fruit  a 
capsule  containing  roundish  angular  dotted  brown  seeds.  This  plant 
is  a  native  of  the  mountainous  parts  of  Java  and  Sumatra,  and  is 
commonly  cultivated  in  the  gardens  of  India.      The  seeds  a 


A.  imgiuttfoUvm  is  a  sharp-leased  species,  and  a  native  of  marshy 
ground,  in  Madagascar.  It  is  cultivated  in  the  Mauritius.  It  haa  a 
deep  blood-red  calyx,  and  the  outer  segment  of  the  corolla  is  rod. 
The' whole  plant  is  aromatic,  and  the  fruit  constitutes,  the  Cardamomum 
majuo  of  the  older  writers. 

A .  aromaticim  is  a  native  of  the  valleys  on  the  eastern  frontiers 
of  Bengal.  The  fruit  haa  similar  qualities  to  those  of  the 
true  Cardamoms,  for  which  they  an  often  acid  to  the  druggists  of 

A.  Qrana-Paradui  has  a  perennial  root-stalk,  giving  off  erect  slander 
stems,  8  feet  high.  The  leaves  are  numerous  and  crowded.  The 
capsule  is  large,  11  inch  long,  and  half-an-inch  in  diameter.  It  has  a 
very  strong  aromatic  odour  and  flavour.  The  seeds  have  the  same 
properties  as  the  Cardamoms.  The  plant  is  a  native  of  Guinea,  near 
Sierra  Leone.  The  fruits  are  known  by  the  name  of  Grains  of 
Paradise,  and  Melligetta  or  Mslagueta  Pepper. 

A.  gramdifionm,  of  Smith,  is  also  a  native  of  Sierra  Leone.  It  has 
large  flowers,  and  yields  seeds,  which  differ  from  those  of  Grains  of 
Paradise  in  being  gray  or  lead-coloured,  much  leas  polished,  and 
saing  a  totally  different  flavour,  resembling  that  of  camphor, 
may  be  used  for  the  same  purposes  as  the  Cardamoms, 
e  Cardamoms  of  commeroa  are  the  capsules,  which  an  gathered 
as  the  seeds  ripen,  are  dried  in  the  sun,  and  are  then  fit  for  sale.  The 
small  capsules,  or  Lesser  Cardamoms,  an  the  most  valuable.  fC*W>a- 
moks,  in  Ann  aid  Sc.  Drv.J 

(Lindley,  Flora  Mtdica.) 
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c.  Calyx. 
«w  dl  u»  iDuur.  d.  stisma. 

AMPELI-DB*  c 

AMPHERI'STUS, 
/eon.  Fo4tiL) 

AMPHIIJiA  (from  tie  Greek  word  V*'fl"",  which  ■dgniflss 
'  having  a  double  life'  ),  the  name  of  an  order  of  the  dan  of  Reptila. 
In  common  conversation  we  ere  accustomed  to  call  all  Tmmmil^  such 
as  Mali,  otters,  beavers,  4c,  amphibious,  whose  organisation  disposes 
them  to  resort  indifferently  either  to  the  land  or  water  for  procuring 
food,  and  other  purposes,  or  whose  habits  are  at  once  terrestrial  and 
aquatic ;  thus  we  usually  denominate  the  Common  Campagnol 
{Anticola  amphibia  ),  and  the  White  Bellied  Shiw  { Sorcx  fodient ), 
the  Water-Bat,  and  Water-Shrew  respectively,  and  consider  them  in 
every  respect  as  amphibious  szttmals  But  in  this  sense  of  the  word 
every  land-animal  is  more  or  less  amphibious,  for  all  resort  occasion- 
ally to  the  water,  and,  with  the  single  exception  of  man,  all  appear 
to  have  an  Instinctive  power  of  swimming.  Previous  to  the  tune  of 
Linnams,  the  earlier  naturalists  attached  no  mors  definite  meaning  to 
the  word  than  that  which  was  sanctioned  by  popular  custom,  and 
which,  it  will  be  observed,  is  more  properly  expressed  by  the  term 
aquatic.    The  groat  Swedish  philosopher,  however,  rejected  this  vague  | 


zoology,  which  comprised  not  only  nil 
ill  since  more  properly  denominated  Rtptila,  such  as  the 
lizards,  serpents,  and  frogs,  but  likewise  the  Cartilaginous 
runes.  Linnams  was  evidently  ignorant  of  the  true  characters  and 
natural  limits  of  this  class  of  animals.  The  term  Amphibia  ma 
certainly  very  applicable  to  many  of  the  genera  and  species  which 
it  embraced,  but  with  regard  to  the  great  majority  of  them  it  vat  so 
absolute  misnomer.  The  shark  and  the  ray  are  as  incapable  of 
existing  out  of  the  water  as  many  of  the  common  lizards  are  of 
living  m  it,  and  consequently  neither  the  group  which  Linnatui 
proposed  to  establish,  nor  the  name  by  which  he  designated  it,  hu 
been  adopted  by  more  recent  zoologists.  The  Cartilaginous  Fishe" 
have  been  referred  to  the  other  aquatic  tribes,  with  which  their 
habits  and  organic  conformation  naturally  connect  them,  and  the 
Inder  of  the  class,  which  stands  in  Gmelin'a  celebrated  edition  at 
System*  Natural '  under  the  name  of  Amphibia,  is  admitted 

modern  systems  under  the   more  appropriate  designation  of 

tttptUa. 

Taken  in  its  strict  and  literal  sense,  the  term  amphibious  would 
apply  only  to  such  t»™«1«  aa  bava  the  power  of  living  mdifferentlj 
at  the  same  time,  either  upon  land  or  in  water.  To  fulfil  this 
condition  it  is  necessary  that  a  truly  amphibious  animal  should  be 
provided  with  the  means  of  breathing  in  either  of  these  elements, 
that  is,  that  it  should  simultaneously  possess  both  lungs  and  gills. 
Now  there  are  four  genera  of  babachian  reptiles  which  actually  do 
possess  this  extraordinary  double  apparatus  for  extracting  the  principle 
which  supports  animal  life  indifferently  from  either  element ;  and 
these,  as  Baron  Cuvier  has  justly  observed,  comprise  in  reality  the 
only  known  vsrtebratad  animals  which  are  truly  amphibious.  They 
the  AxolotU,  the  Afenobranchi,  and  the  Strew,  all  of  which  inhabit 
rivers  and  lakes  of  America,  and  the  Proton,  which  is  found  in 
subterraneous  streams  connecting  certain  lakes  in  Camions  and 
Hungary.  These,  then,  are  the  only  strictly  amphibious  reptiles  ;  but  if 
the  term  is  taken  in  a  little  more  extended  sense,  it  may,  without  impro- 
priety, be  applied  to  the  entire  order  of  Stptila  which  M.  Brongniart, 
and  after  km  most  modem  naturalists,  denominate  Batrachiami, 
because  all  these  »"' "■»'«,  without  exception,  breathe  by  means  of  gills 
in  their  tadpole  state,  and  only  acquire  lungs  when  they  assume  the 
mors  mature  and  perfect  form  of  reptiles.  In  this  sense  the  term  it 
now  employed  by  English  naturalists. 

Some,  indeed,  as  Mr.  Bell,  Dr.  Grant,  and  other  writers,  separate 
the  Amphibia  from  the  Btptiia,  as  a  distinct  class. 

Tho  Amphibia  differ  essentially  from  the  other  three  orders  of 
Reptiles-  CKdoniant  (Tortoises),  SaurUmt  (Lizards),  and  Ophidian 
(Serpents).  They  have  no  ribs,  or  rudiments  of  ribs  only.  Their  skin 
is  naked,  being  without  scales.  They  hare  feet  The  male  has  no 
external  organs  distinctive  of  sex.  In  the  Frog  Tribe  the  ova  are  fecun- 
dated on  thek  excliision  from  tho  body  of  the  female  :  they  are  •helices 
and  generally  laid  in  the  water.  The  young,  which  are  called  Tadpoin, 
when  first  hatched,  breathe  by  means  of  branchial,  or  gills,  Ten  much 
after  the  manner  of  fishes,  being  in  their  early  stage  of  growth  quite 
unlike  their  parents,  and,  in  that  state,  forming  a  natural  passage  to 
the  last-named  class  of  »"'■»"'"  These  branchiiB  disappear  in  the 
higher  Amphibian*,  and  one  order  has  therefore  been  named  the 
Caducibranchiatr.  Amphibia,  which  have  been  divided  into — -first, 
the  Atwwouj  or  Taiiiai  Batrnehiam,  having  do  tails  except  in  their 
young  state,  including  the  Frogs  and  Toads  ;  and  second,  the  UrodHa 
•  Tailed  Balrachiatu,  such  as  the  Salamanders. 

Under  the  Ptrtnnihranchiatt  Amphibia  are  included  the  Protein, 
Siren,  Menobranthiu,  and  Aiolotl 

The  following  arrangement  of  the  Amphibia  or  Batrachiant  hss 
been  published  by  Messrs.  Dumeril  and  Bibron,  in  their  elaborate 
'  Erpdtologie  Generals' : — 


Body,  varied  la  form ;  (kin  asked ;  most  frequently  without  either  carapaea  or  scales. 

Bead,  with  two  ocolpital  condyles,  not  oar*-" 

Feet,  variable,  as  regards  their  presence, 
Sternum,  most  frequently  distinct,  never  arum  u  u» 
If  ale  organs  of  generation  not  projecting.    Efts  wits, 
Suborders,  Groupa 


:,  their  proportion  ;  toss  most  frequently  without  claws 
rlbi.  which  are  abort  or  null. 

oalauioaa  ■hell*.    Young,  snbjsot  to 


Mo  tall,  Amra,  with 


I  tail,  r/rodilat,  with 


(Toothed  i.  ends  t 
Without  teeth 


With  neither  hi 
nor  branchiae 

With  slit,  or  dli 


1.   IltktfH-mu, 
4.  Syfrmifmt.. 


J  IWmotMttrw :  w 


In  this  article  we  shall  speak  of  the  organisation  slid  natural  history 
of  the  Amphibia  in  two  groups:  first,  the  ^nouroui  or  Taiilw 
Amphibia,  and  secondly,  the  Urodiia  or  Tailtd  Amphibia. 

Anotntons  or  Tullxbb  Ampribu. 

SktUton.— Tho  skull,  in  the  Reptiles  generally,  is  made  op  of  the 

same  parte  nearly  as  that  of  the  mammiferous  Mimals,  though  the 


proportions  are  different.  But  the  lower  Amphibia,  which  approach 
the  fishes  in  this  particular,  have  not  the  internal  cavity  corresponding 
so  completely  with  the  surface  of  the  enoephslon  aa  the  other  Reptiles 
The  skull  is  very  much  flattened ;  and  small  as  the  cerebral  cavity  is, 
"  is  by  no  moans  filled  with  the  brain.  It  is  narrower  and  mors 
'  "  ji  the  species  which  pass  their  whole  lives  in  the  waiter  than 
AtuntreitM  Amphibia,  or  True  Frogs. 


gradually  in 
canal  ia  loft 


1W  AMPHIBIA. 

The  vertebral  column  commences  at  the  posterior  part  of  the  bead, 
and,  unlike  the  rest  of  the  Reptiles,  the  Batrachiam,  like  the  rays,  the 
sharks,  and  the  mammiferoue  animals,  possess  two  condyles  situated 
on  the  aides  of  the  vertebral  hole.  In  the  Tadpole  the  vertebra  are 
of  the  same  calibre  throughout,  but  a  difference  takes  place  when  the 
are  developed.  At  this  period,  the  vertebral  canal  diininWies 
"y  in  length,  the  spinal  marrow  contracts,  and  no  truce  of  the 
left  in  the  elongated  coccyx.  It  ii  in  the  1'nilleu  Amphibia 
that  the  vertebral  column  is  shortest,  for  the  Frogs  have  only  ten  and 
the  Pipai  but  eight  vertebras. 

As  a  general  rule,  the  anterior  extremities  are  shorter  than  the 
posterior  limbs ;    but  in   some   of  the   Frogs   especially,   the  lower 
extremities  are  twice  or  thrice  a*  long  as  the  anterior  feet,  as  might 
be  expected  in  animals  whose  progression  is  principally  effected  by 
leaps.     Ribs  there  are  none;  but  the  sternum  is  highly  developed  and 
a  large  portion  is  very  often 
cartilaginous.    It  receives  an- 
teriorly, or  in  its  mesial  por- 
tion, the  two    clavicles   and 
two  coraooids  which  fit  on  to 
the  scapula.   Ths  whole  makes 
a  sort  of  band  which  sustains 
the  anterior  extremities,   and 
an  elongated  disk  which  forms 
a  support  for  the  throat,  and 
'  1   the   offices   of  de-  > 


glutitir 
Anothi 


wards,  being  for  the  insertion 
of  the  recti  muscles,  protests 
the  abdominal  viscera  in 
some  species.  The  pelvis  ia 
well  developed  in  the  Frogs, 


especially   in  the  Pipe,    1 

though   apparently   deprived 
of  all  traces  of  a  tail  after 


undergoing  their  last 
formation,  there  remains,  in- 
ternally, a  true  coccygeal  piece, 
most  frequently  even  moveable 
and  elongated,  but  without 
anything  like  vertebral  form. 

The  bona  of  the  humerus  or  skeleton  of  mi 

arm  is  single,  and  ia  long  in  pro- 
portion to  the  bones  of  the  fore-arm,  which  are  united  throughout  their 
length,  their  duality  being  manifested  by  a  simple  furrow  or  depression. 
These  bonas  are  distinct  in  the  reptiles  generally,  and  the  radius  is 
generally  rather  ths  longest ;  the  ulna  is  prolonged  backwards  into  a 
kind  of  olecranon,  and  sometimes  this  apophysis  Is  distinct,  and 
becomes  a  sort  of  ssssmold-bone  in  the  thick  part  of  the  tendon  of 
the  extensor  muscles,  The  Pipes,  ths  Tortoises,  and  the  greater 
part  of  the  Baurians  have  this  conformation.  The  bones  of  the  carpus, 
or  wrist,  exhibit  nothing  extraordinary  in  their  structure;  nor  do 
those  of  the  fingers,  which  are  without  uOl  or  claws,  require  particular 

The  bones  of  the  well-developed  pelvis  present  considerable 
differences  in  the  various  genera  of  Arjntroiu  Amphibia.  Thus  in  the 
Froga  (Rana)  and  the  Tree-Frogs  (Hyla),  the  ossa  ilii  are  very  much 
elongated,  articulated  in  a  moveable 

conformation  which  much  influences  the  action  of  the  posterior  limbs 
upon  the  trunk  m  the  execution  of  the  motions  of  swimming  and 
leaping.  In  the  Pipa,  or  Surinam  Toad,  the  oasa  ilii  are  vary  much 
widened  at  the  point  of  junction  with  the  sacrum,  which  is,  itself, 
dilated,  forming  a  strong  union  by  means  of  a  true  symphysis.  The 
femur,  or  thigh-bone,  is  very  much  elongated,  and  slightly  curved  in 
the  form  of  the  letter  B  in  the  Frogs  (Sonny  and  in  the  Tree-Frogs 
{Byla)  t  U  is  a  little  shorter  in  the  Toads  (Bufo),  and  is  flattened  m 
the  Pipa.  The  bones  of  the  leg  (tibia  and  fibula)  are,  in  the  Reptilea, 
generally  distinct;  but  in  the  Aneurout  Amphibia,  Rana,  Byla,  and 
Pipa,  for  instance,  they  are  so  soldered  together  as  to  form  but  a 
single  articulation  with  the  femur  and  tarsus,  and  to  present  the 
appearance  of  a  single  very-much  elongated  bone,  which  acme  have 
erroneously  considered  ss  a  supernumerary  bone,  or  second  femur. 
The  knee-joint  snd  articulating  bones  are  so  disposed  that  the  feet 
have  always  a  direction  outwards.  In  the  Reptiles  generally,  the 
poeterior  feet  are  more  developed  than  the  anterior  limbs  ;  and  this 
modification  is  particularly  observable  in  the  Anovrtnu  Amphibia,  which 
have  the  tarsus  so  much  elongated  as  to  induce  some  to  consider  the 
first  bones  composing  it  to  be  a  fibula  or  tibia.  The  bones  of  the 
metatarsus  correspond  to  the  number  of  toes. 

The  Teak. — As  these  are  very  Important  organs  in  the  whole  of 
the  Amphibia,  we  shall  now  present  an  abstract  of  this  subject  from 
Professor  Owen's  celebrated  workentitled  'Odontography.'  Heremnrks 
that  the  variations  which  ths  dental  system  presents  in  the  Amphibia 
are  more  conspicuous  in  the  number,  situation,  snd  structure  of  the 
teeth,  than  ia  their  form  or  mode  of  attachment   Certain  Batrachiana, 


AMPHIBIA.  im 

he  observes,  are  edentulous,  the  genus  HylapUtia  among  the  Tree- 
Frogs,  for  example,  and  the  Btifanida,  or  Toad  Family,  with  the 
exception  of  some  species  of  Bombinator.     The  teeth  when  present 
are  described  by  him  as  generally  numerous,  simple,  of  small  and  equal 
site,  and  close-aet,  either  in  a  single  row  or  aggregated,  like  the  teeth 
of  a  rasp,  and  he  points  out  a  characteristic  condition  of  the  dental 
system  in  fishes,  namely,  the  absence  of  teeth  on  the  superior  maxillary 
bone,  as  being  continued  in  those  genera  of  Perennibranchiate  Hatm- 
ohians  which  stand  lowest  in  the  class  of  Reptiles  ;  not  only  the  superior 
maxillary  teeth,  but  the  bones  themaelvea  are  absent,  he  observes,  in 
Siren,  Menobranchtu,  and  Prottu*.      In  the  Siren,  he   describes  the 
lower  margin  of  the  intermaxillary  bones,  and  the  sloping  anterior  and 
upper  margin  of  the  lower  jaw,  as  trenchant,  and  each  encased  in  a 
sheath  of  firm,  albuminous,  minutely  fibrous  tissue,  harder  than  horn. 
The  bones  thus  armed  slide  upon  each  other,  he  tells  us,  Uke  the  blades 
of  a  pair  of  curved  scissors, 
when   the   mouth  is   closed, 
and    are    well    adapted    for 
dividing  the  bodies  of  small 
fish,  aquatic  larva,  worms,  tc 
The  homy  substitute  for  teeth 
in  the  lower  jaw  is  supported 
by  the  bony   element    corre- 
sponding with  the  premandi- 
bular      of     the      Lepidotiren. 
[PaoTomnilB,]       A      second 
bony   piece   applied    to    the 
loner  surface  of  the  branch  of 


t  with 

minute  pointed  teeth,  set  in 
short  oblique  rows,  snd  di- 
rected obliquely  backwards. 
The  palatal  surface  of  the 
mouth  is  described  ss  present- 
ins;  on  each  side  two  flat, 
thin,  and  moderately  broad 
bones,  forming  an  apparently 
single,  oblique,  oval  plate, 
which  converges  to  meet  its 
fellow  at  the  anterior  part  of 
B°°  "°*»  the  palate,  so  as  conjointly  to 

constitute  abroad  rasp-like  surface  in  the  form  of  a  chevron.  The  Pro- 
fessor regards  the  anterior  long  plate  on  each  side  aa  the  representative 
of  the  divided  vomer,  and  it  supports  0  or  7  oblique  rows  of  small 
painted  introverted  teeth;  the  smaller  posterior  plsta,  which  he  thinks 
may  probably  be  the  homologue  of  the  pterygoid,  is  beset  with  1  rows 
of  similar  teeth ;  and  thus  we  have  10  or  II  rows  on  each  side  of  the 
chevron  of  the  palate.  The  greatest  number  of  denticles  (11  or  12) 
ia  in  the  middle  rows ;  in  the  anterior  and  poeterior  rows  they  are 
fewer ;  all  are  of  similar  sue  and  form,  corresponding  with  those  of 
the  lower  jaw  opposed  to  them.  "  The  condition  of  the  dental  system 
In  this,  the  lowest  of  the  class  of  reptiles,"  says  Mr.  Owen,  "  is  not 
without  interest,  independently  of  the  absence  of  the  superior  maxillary 
teeth,  and  of  the  presence  of  the  palatal  and  inferior  maxillary  denlt 
en  cardc"  If,  for  example,  the  dense  eheath  of  ths  trenchant  anterior 
parts  of  the  upper  snd  lower  jaws  had  been  completely  oaloified  and 
converted  into  hard  dentine,  the  correspondence  between  the  Siren  and 
the  Lepidotiren  would  have  been  vary  striking  in  this  part  of  their 
structure ;  but  ths  maxillary  sheaths  of  the  Siren  being  composed  of 
horn,  and  being  moreover  easily  detached  from  the  subjacent  banes, 
much  more  closely  resemble  the  deciduous  msndibleetof  the  Tadpoles 
of  the  higher  Batrachians.    (Part  ii,  pp.  168,  138.) 

In  the  Axototl  also  the  ichthyio  character  of  the  rasp-like  teeth  ate 
aggregated  in  numerous  rows  upon  the  palatal  region  of  the  mouth, 
snd  upon  the  splenial  or  opercular  element  of  the  lower  jaw;  bather*, 
Mr.  Owen  observes,  the  superior  maxillary  bones  are  developed,  and 
support  teeth.  The  prstnandibular  and  the  intermaxillary  bones,  he 
adds,  instead  of  presenting  the  larval  condition  of  ths  horny  sheath, 
have  their  alveolar  border  armed  with  a  single  row  of  small,  equal, 
fins,  and  sharp-pointed  denticles,  which  are  continued  above  along  the 
maxillariea ;  thus,  he  observes,  establishing  the  eommenosment  of  the 
ordinary  Batrachian  condition  of  the  marginal  teeth  of  the  buccal  cavity. 
As  in  the  Siren,  the  dentdgeroux  bonce  of  the  palate  consist  of  two 
plates  on  each  side ;  ths  anterior  pair,  or  vomers,  converge  and  meet 
at  their  anterior  extremities,  snd  the  minute  denticles  which  they 
support  are  arranged  quincundally.  The  posterior  pair  of  bones 
continued  backwards,  according  to  the  usual  disposition  of  the  ptery- 
goids, abut  against  ths  tympanio  or  quadrate  bones  ;  and  the  denticles 
are  confined  to  the  anterior  part  of  their  oral  surface,  resembling,  in 
their  arrangement  and  anchylosed  attachment,  those  of  the  palatal 
sericfl,  of  which  they  are  the  posterior  termination. 
The  superior  maxillaries  and  their  teeth  are,  it  appears,  wanting  in 
'a  higher 


[NncTumia] ;  but  in  this  form  an  advance  to  a  highs 
type  of  dentition  is  perceptible  by  the  arrangement  of  the  teeth  in  a 
single  row,  both  upon  the  roof  and  at  the  margins  of  the  mouth.    The 


intermaxillary  bones  are  produced  backward!,  and  tho  single  row  of 
■mall  pointed  teeth  which  tho;  support  ii  opposed  to  a  similar  series 
upon  the  premendibular  bona*  below.  The  palatal  teeth  form  a  single 
row  oneaih  of  the  broad  bones  which  correspond  with  those  described 
by  Cuvier  aa  the  divided  vomer  in  the  higher  Batrachians,  and  extend 
backwards  npon  the  pterygoids,  which  support  a  few  teeth. 

The  three  preceding  genera  are  parennibrauchiata,  and  though  the 
Proton,  like  them,  always  retains  ita  uxtoraal  gills,  it  offers  a  further 
advance  to  the  dentition  of  the  higher  Batrachians,  and  to  that  of  the 
Amjihiuma  especially.  Each  intermarillary  bone  carries  on  ita  alveolar 
border  a  row  of  8  or  10  minute,  flue,  sharp-pointed,  teeth,  and  each 
pramandibnlar  bone  ia  armed  with  a  greater  number  of  aimilar  bat 
larger  teeth,  arranged  also  in  single  aeries.  The  palatine  bonne  (two 
vomers  of  Cuvier)  support  a  row  of  denticles,  aimilar  to  the  inter- 
maxillary enaosntio  aeriea,  and  parallel  with  them ;  but  Mr.  Owen 
points  out  that  the  horns  of  the  palatal  dental  crescent  are  continued 
much  farther  back,  terminating,  aa  in  JfenooroncA**,  on  the  anterior 
part  of  the  pterygoid  bonee.  Twenty-four  teeth  are  contained  in  each 
half  of  the  "  creecentio  or  chevron-shaped  series"  as  the  arrangement 
is  appropriately  designated  by  the  Professor,  who  addi  that  the 
superior  maxillary  bones    ere    represented    in  Qua  form  by  mere 

The  Amphivma,  like  the  Prolan,  presents  tho  Botntchian  disposi- 
tion of  the  teeth  in  a  single  close-set  series  along  the  alveolar  border 
of  both  upper  and  lower  jaws.  "  The  upper  aeriea  extendi  along 
well-developed  maxillary  and  intermaxillary  bones,  and  in  the  extent 
of  the  maxillary  and  palatal  serial,  especially  in  Ataphiuma  tridaetykm, 
the  indication  of  a  highly  interesting  character  in  regard  to  the  affinities 
of  an  extinct  race  of  gigantio  Batrachians  with  biconcave  vertebra)  is 
discernible." 

In  the  Amphivma  the  palatal  teeth  mn  in  a  single  close-set  row 
along  the  lateral  margins  of  the  vomer,  forming  an  acute  angle  at  its 
anterior  portion,  whence  the  aeries  is  extended  backwards  on  either 
side  nearly  longitudinally,  and  parallel  with  the  maxillary  teeth.  "All 
the  teeth  are  conical,  pointed,  slightly  curved  backwards  and  inward* ; 
their  points  glisten  with  a  yellow  metallic  lustre,"  whence  Dr.  Mitchell's 
name  Chryiodonta.  The  number  of  teeth  in  Amphiuma  meant  is 
considerably  less  than  in  Amphiuma  tridactybm. 

"  The  Matoptmu  exhibits,"  says  Professor  Owen,  "  the  same  es*;n- 
tially  Batrsohian  condition  ofthoteeth  aa  the  Amphiuma;  but  in  their 
disposition,  and  in  the  disposition  and  form  of  the  vomer,  it  makes  a 
near  approach  to  the  CsdunibranchUto  group,  and  allies  itself  most 
closely  with  the  gigantio  Newt  of  Japan  (Sitboldia,  Bonap.),  and  with 
that  equally  gigantio  extinct  species  of  Newt  so  noted  in  paLeontology 
as  tho  Homo  Dilwii  Tatit  of  Soheuchser.     In  the  persistence  of  the 
branchial  apertures,  and  the  more  complex  structure  of  the  os  hyoldes, 
the  MnKpumr  however 
manifest*    ita     generic 
distinctness    from    the 
SieboUia.       The  single  ; 
close-set  series  of  small, 
equal,      conical,       and 
slightly-recurved  teeth 
describes   a   semicircle 
on  both  the  u; 
lower  jaw 

teeth  on  the  anterior 
expanded  border  of  the 
divided  vomer  runs 
parallel  with  and  at  a 
short  distance  behind 
the  median  part  of  the 
"  *      The 


upper  a 


narrow  interspace  be- 
tween the  two  rows  in 
the  upper  jaw  when  the 
mouth  is  dosed.  The 
teeth  of  the  Mcnovomt, 
aa  of  the  Amphiuma, 
are  anchyloeed  by  then- 
base  and  part  of  its 
outer  side  to  a  slightly 
elevated  external  al- 
veolar ridge. 

"Sitboldia.— The  Pe- 
rennibrancbiata  or  Fish-  ,*,.  »_,,». 

like  Amphibia,  'doubt-  »*-■■ 

fnl   reptiles'    aa   they 
have   been  termed,  .lead  by  so  easy  a  series  of  transitions  to  the 
Caducibranchiata  group,  in  which  all  external  tracei  of  the  branchial 

Speretus  is  lost,  that  the  artificial  nature  of  such  a  division  of 
a  order  is  evident,  and  some  naturalists  have  even  hesitated 
whether  to  separate,  generioslly,  the  last  of  the  Perennibrsnchian* 
from  the  species  Sitboldia  oigantt a,  with  which  the  description  of  the 
dental  system  in  the  higher  division  of  the  Batrachians  is  here  com- 
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menced.  As  regards  the  teeth,  the  difference  between  the  great 
aquatic  Salamander  of  the  volcanic  mountains  of  Japan  and  that  of 
the  Alleghanies  is  very  slight,  and  merely  specific;  the  form,  disposi- 
tion, and  attachment  of  the  teeth  are  the  same  in  Svboldia  aa  in 
Menopome;  they  differ  slightly  in  the  relative  site,  those  of  the 
Japanese  Newt  having  the  advantage  in  this  respect,  with  a  somewhat 
deeper  implantation  of  their  anchyloeed  baas,  and  the  alveolar  parapet 
of  the  intermaxillary  bones  is  higher  and  is  slightly  incurved.  There 
are  14  teeth  in  each  intermaxillary,  72  in  each  superior  maxillary, 
and  64  teeth  in  each  vomer  of  the  Sitboldia  gigantta." 

All  the  Coducibranchiate  Amphibia  with  tails,  aa  the  Newts  and 


,  have  teeth  on  the  inferior  maxillary  and  vomerine 
bones,  as  well  as  on  the  interniaiillariu*  and  superior  maiillariea. 

The  Frogs  have  no  teeth  on  the  lower  jaw,  though  in  some  species 
(Ceraiophry  for  example)  the  alveolar  edge  of  the  lower  jaw-bone  i> 
finely  notched  or  dentated.  Tho  Bijfomda:,  as  a  general  rule,  arc 
toothless,  but  in  the  Botabinatoia  the  subgenus  Hyladattyiw  hat 
teeth  npon  the  vomer,  and  Scltrophryt  has  teeth  on  both  the  inter 

Miitcular  System,  particularly  at  relating  to  Locomotion.  — The 
muscles  destined  to  give  activity  to  the  framework,  examples  of 
which  are  given  below,  are,  like  those  of  all  the  Reptiles,  remarkable 
for  their  irritability.  There  are  not  wanting  soologists  who  have  seen 
Toads,  Salamanders,  Tortoises,  and  Serpents,  deprived  of  their  heads 
and  skins,  bnt  kept  moist,  display  muscular  motion  for  whole  weeks. 
In  the  Antnront  Amphibia,  the  Frogs  especially,  the  muscles  of  the 
abdomen  are  more  developed  than  in  the  other  Reptiles,  offering  in 
this  particular  some  analogy  to  the  abdominal  structure  of  the 
Mammifors.  But  it  is  in  the  disposition  of  the  muscles  of  the  thigh 
and  leg  in  the  Frogs  and  others  of  this  group,  that  the  greatest  singu- 
larity ia  manifested.  These,  whether  takon  conjointly  or  singly,  present 
the  greatest  analogy  with  the  muscular  arrangement  of  the  same  part; 
in  Man.  We  find  the  rounded,  elongated,  conical  thigh,  the  knee 
extending  itself  in  the  same  direction  with  the  thigh-bone,  and  a 
well-fashioned  calf  to  the  leg,  formed  by  the  belly  of  the  gartrocnernii 
muscles.  It  is  impossible  to  watch  the  horizontal  motions  of  a  frog  in 
the  water,  as  it  is  impelled  by  these  muscles  and  its  webbed  feet, 
without  being  struck  with  the  complete  resemblance  in  this  portion 
of  its  frame  to  human  conformation,  and  the  almost  perfect  identity 
of  the  movements  of  ita  lower  extremities  with  those  of  a  man  making 

We  have  seen  that  the  ribs  are  absent  in  the  Anourout  Amphibia, 
and  the  functions  of  respiration,  as  well  as  those  of  deglutition,  being 
carried  on  by  means  of  particular  muscles,  as  we  shall  presently  have 
to  notice,  those  bones  would  have  been  mere  mcumbranoee.  In  the 
Frogs,  the  muscles  are  not  attached  to  the  skin,  which  envelops  the 
whole  muscular  errmnge- 


Urodila,  on  the  con- 
trary, the  integuments 
serve  as  the  point  of 
insertion  to  almost  all 
organs    of 


and  leaping,  in  ita 
'  various  modifications; 
the  latter  being  the 
motion  most  prevalent 
The  greater  part  of 
them  are  excellent 
swimmers;  and  whan 
they  betake  themselves 
to  this  eieraiae,  the  body 
is  extended  horisontally, 


a  weU  a 


a  the 


Skeleton  of  Duaylt lira  Lahmdii. 
show  the  difference  of  the  itemum  in  the 


other  varieties  of  re 
Common  Fros  and  In  tho  m8nt  which  the  neoee- 

^  u,  u«  ,u„«r  i  .  that  of  the  lat'ler.  «*«»  «*  *•  »»*»?J  •* 

quire.  By  the  aid  of 
these  well-developed  lower  limbs,  snd  the  prodigious  power  of  their 
muscular  and  bony  levers,  a  Frog  can  raise  itself  in  the  air  to  twenty 
times  it*  own  height,  snd  traverse,  at  a  single  bound,  a  space  more 
than  fifty  times  the  length  of  its  own  body, 

Digotite  Orgont. — The  Anourout  Amphibia,  in  their  adult  state, 
are,  like  the  greater  part  of  the  existing  Reptiles,  carnivorous,  snd 
swallow  their  living  prey  without  mastication.    The  mouth  in  many 
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of  them  is  very  wide;  bo  wide,  indeed,  in  fome  (the  large  Frogs  and 
Pipes,  for  instance),  as  to  admit  of  their  swallowing  vertebrated 
animals ;  but  insects,  annelides,  and  mollusks  form  the  chief  portion 
of  their  food.    They  have  no  true  fleshy  lips,  nor  indeed  have  any  of 
the  Reptiles ;  but  the  fresh-water  tortoises  are  furnished  with  folds  of 
skin  as  a  covering  for  their  cutting  jaws,  and  perhaps  as  a  more 
complete  apparatus  for  shutting  the  mouth.    The  same  conforma- 
tion is  observable  in  the  greater  number  of  the  Tadpoles  of  the 
Batraohians,  the  larger  portion  of  which,  in  their  adult  state,  have 
the  lower  jaw  received  under  a  soft  skin  which  covers  and  edges  the 
mandible.    The  branches  of  the  lower  maxillary  bone  are  rarely 
soldered  at  the  symphysis,  and  sometimes,  as  in  the  genera  Bona 
and  Eyla,  there  is,  at  the  point  of  junction,  a  mere  cartilage  which 
admits  of  a  certain  amount  of  motion.    In  the  Frogs  and  the  l/rod&ict, 
the  number  of  pieces  composing  each  of  the  branches  amounts  to  three. 
One  of  these  pieces  corresponds  with  the  symphysis,  and  is  armed  with 
teeth;  the  second  serves  for  articulation,  and  the  third  is  situated 
backwards,  and  prolonged  below.    On  the  palate  of  many  of  these 
Amphibia  are  certain  processes  which  may  be  termed  teeth ;  but  these 
are  pointed,  and  not  tubercular,  as  the  old  error  of  naming  some  of  the 
teeth  of  fossil  fishes  Bufonitet  might  lead  us  to  suppose.    These  palatal 
teeth  form  a  part  of  the  bones  to  which  they  are  attached,  as  in  the 
case  of  fishes. 

The  tongue  performs  a  leading  part  in  the  capture  and  deglutition  of 
the  prey.  In  the  greater  portion  of  this  group  the  structure  of  this  organ 
is  altogether  anomalous,  and  its  insertion  is  equally  at  variance  with  the 
mode  adopted  in  the  other  vertebrated  animals.  It  is  very  soft,  fleshy 
almost  throughout,  and  is  not  supported  at  its  base  by  an  os  hyoldes. 
Its  attachment  is  the  reverse  of  that  generally  seen,  for  it  is  fixed  in 
the  concavity  which  is  formed  bv  the  approach  of  the  two  branches  of 
the  lower  jaw  towards  the  symphysis.  In  a  state  of  repose,  and  when 
the  mouth  is  shut,  this  tongue,  which  has  its  root,  so  to  speak,  in  the 
interior  edge  of  the  anterior  part  of  the  lower  jaw,  has  its  free  extremity 
in  the  back  part  of  the  mouth  and  before  the  aperture  of  the  air-passages; 
but  when  the  animal  puts  it  forth,  it  is  considerably  elongated  and 
thrown  sharply  out'  of  the  mouth,  as  if  by  an  effort  of  expulsion.  The 
end  reaches  to  a  considerable  distance,  as,  turning  on  the  pivot  of  its 
anterior  fixture,  it  is  reversed  in  such  a  manner  that  the  surface  which 
was  below  when  the  tongue  was  in  the  mouth,  and  in  a  state  of  repose, 
is,  when  it  is  thrown  out,  above ;  and  when  the  tongue  is  returned 
into  the  mouth,  the  Burface,  which  was  an  instant  before  above, 
resumes  its  original  position,  and  is  again  beneath.  The  organ  is 
armed  with  a  tenacious  viscous  secretion ;  and  when  it  touches  the 
prey,  the  latter  adheres  so  firmly  to  it,  that  it  is  carried  back  with  the 
tongue  into  the  mouth.  There  it  is,  in  most  cases,  compressed,  involved 
again  in  a  glutinous  sort  of  saliva,  and  almost  instantly  submitted  to 
the  act  of  deglutition.  The  motion  of  throwing  out  and  returning 
the  tongue  is  often  performed  with  a  rapidity  which  the  eye  can 
hardly  follow.  If  any  one  will  observe  a  toad  in  a  melon-frame,  he 
will  see  the  ants  or  other  insects  which  come  within  shot  of  its  tongue 
disappear ;  but  his  vision  must  be  very  acute  and  prompt  to  detect  the 
action  of  the  tongue.  The  muscles,  whose  office  it  is  to  move  the  bones, 
cartilages,  and  other  parts  of  the  mouth,  act  more  especially  upon  the 
lower  jaw,  upon  the  bone  of  the  mandible,  and  upon  the  tongue,  which, 
after  being  shot  forth  as  we  have  endeavoured  to  describe,  Is  returned 
and  swallowed,  as  it  were,  with  the  captured  gOrey,  and  the  act  of 
deglutition  is  continued  till  the  food  is  lodged  in  the'stomaoh. 

The  pharynx  in  mammiferous  animals  consists  of  that  backward 
cavity  of  the  throat,  into  which  the  lower  orifices  of  the  nostrils,  the 
orifice  of  the  mouth,  the  canal  of  the  ear,  the  larynx,  and  the  oesophagus 
open ;  but  in  the  reptiles  there  cannot  be  said  to  be  any  true  pharynx ; 
for  the  nostrils,  as  well  as  the  glottis,  open  into  the  mouth,  the  oeso- 
phagus commences  immediately  behind  the  nostrils,  and  the  muscles 
that  act  more  especially  upon  these  parts  and  upon  the  tongue  are 
those  that  begin  the  act  of  deglutition :  we  shall  presently  see  that 
these  same  muscles  are  also  put  in  requisition  to  force  the  air  necessary 
for  respiration  into  the  glottis  and  trachea,  in  order  to  supply  the 
cavity  of  the  lungs.  The  stomach  of  the  Anourout  Amphibia  does  not 
require  any  particular  notice ;  but  the  maxim  that  the  more  carni- 
vorous an  animal  is,  the  shorter  and  the  less  flexuous  is  its  intestinal 
canal,  is  well  illustrated  in  that  tribe.  The  Tadpole,  which  lives  upon 
vegetables,  possesses  an  extremely  long  digestive  tube ;  but  in  its 
perfect  state,  and  when  its  appetite  has  become  altogether  carnivorous, 
the  intestines  become  very  much  shortened,  losing  four-fifths  of  the 
length  which  distinguished  them  when  the  animal  was  in  its  early  stage 
of  existence.  The  vent  is  rounded  and  wrinklod.  The  liver  generally 
consists  of  three  lobes,  and  the  gall-bladder  adheres  to  and  is  hidden 
in  the  concavity  of  the  liver,  very  high  up.  The  spleen  in  the  Frog 
and  Toad  is  rounded,  not  of  large  dimensions,  and  situated  in  the 
mesial  region,  under  the  intermediate  lobe  of  the  liver.  There  is  also 
a  pancreas,  and  the  ohyliferous  veins  may  be  distinctly  traced.  The 
digestive  organs  vary  considerably  in  the  Tadpole.  In  this  early  stage 
they  have  a  mouth  furnished  with  lips,  and  horny  cutting  processes, 
that  act  as  jaws  in  the  division  of  the  vegetable  food  which  forms  their 
principal  nourishment,  and  their  intestinal  canal  is  coiled  spirally 
within  their  large  rounded  abdomen.  The  metamorphosis  is  complete, 
internally  as  well  as  externally,  when  this  armed  little  mouth  is 
changed  into  the  widely-opening  gape,  which  reaches  beyond  the  eyes, 


and  the  animal  swallows  its  living  prey  entire.  In  this  their  last  stage 
they  can  endure  a  long  abstinence.  They  grow  slowly,  and  they  live 
to  a  considerable  age.  The  skin  which  edges  then*  jaws  is  soft, 
and  forms  a  sort  of  gum  or  external  lip ;  their  under-jaw  is  received 
into  a  kind  of  rim  or  groove,  which  runs  along  the  upper-iaw,  and  its 
two  branches  are  slightly  moveable  towards  the  symphysis:  this 
function  of  the  jaws  is  as  complete  as  the  shutting  of  a  well-fitted 
lid  of  a  snuff-box. 

Circulating  Suttem. — The  circulation  in  the  Anourout  Amphibia  varies 
with  the  different  metamorphoses  which  the  animal  undergoes.  In 
the  early  or  tadpole  stage  the  whole  of  the  blood  is  driven  by  the  heart 
into  the  branchial  vessels,  the  circulation  at  that  period  being  the  same 
as  it  is  in  fishes.  The  apparently  single  auricle  (for  according  to  the 
observations  of  Dr.  Davy  and  of  Messrs.  Saint  Ange  and  Wehert,  it  is 
in  fact  separated  into  two  divisions),  or  rather  the  partition  which 
exists  at  the  point  where  the  oxygenated  blood  arrives  through  the 
pulmonary  veins,  can  hardly  be  said  to  be  distinct,  and  the  venous 
blood,  which  is  poured  into  it  by  the  large  vena  cava,  penetrates 
finally  into  the  single  ventricle,  which,  by  contracting,  pushes  the  blood 
into  the  single  arterial  trunk,  furnished  at  its  base,  near  the  valvules, 
with  a  sort  of  bulb,  or  contractile  swelling.  This  artery,  which 
contains  the  black  or  venous  blood,  is  divided  into  two  trunks,  one 
directed  to  the  right,  the  other  to  the  left ;  and  these  are  then  sub- 
divided into  two,  three,  or  four  branches,  according  to  the  number  of 
the  branchial  leaflets  :  on  their  arrival  there,  they  inosculate  with  the 
venous  trunks,  and  by  that  time  the  blood  has  assumed  its  arterial 
quality  and  colour.  These  arterial  veins  unite  successively,  so  as  to 
form,  by  means  of  two  principal  trunks,  the  origin  of  one  great  artery, 
or  aorta  desoendens,  which  is,  at  the  point  of  its  formation,  placed 
near  the  head,  to  which  it  gives  off  many  branches,  and  continues  to 
descend  down  the  vertebral  column. 

But  when  the  time  of  metamorphosis  arrives,  and  when  the  animal 
which  had  been  breathing  by  means  of  gills  is  to  respire  through  the 
medium  of  lungs,  an  entire  and  necessary  change  takes  place.  In 
proportion  as  the  branohue  of  the  Tadpole  are  destroyed  and  absorbed, 
the  calibre  of  the  venous  arteries,  which  were  distributed  to  them, 
diminishes  gradually,  till  they  are  at  last  entirely  obliterated.  The 
first  of  these  vessels  then  develops  itself,  and  receives  on  each  side  the 
whole  of  the  blood,  giving  off  three  principal  trunks— one  for  the 
head,  corresponding  to  the  carotid  artery ;  one  for  the  anterior  limbs, 
or  a  branchial  artery ;  and  one,  the  longest  of  all,  for  the  cellular  lung, 
which  is  of  considerable  volume.  The  rest  of  the  principal  trunk 
follows  the  mesial  line,  and  unites  with  its  congener,  so  as  to  form  a 
true  aorta  for  the  supply  of  the  viscera  and  lower  extremities,  which 
acquire  their  large  dimensions  at  this  period. 

BapiratorySutttmandVocalOrgant. — The  absence  of  theribs  prevents 
any  application  of  costal  influence  upon  the  respiratory  organs  of  the 
Anourout  Amphibia,  as  is  the  case  with  the  mammiferous  animals ;  but 
though  their  form,  as  well  as  the  medium  in  which  they  live,  is  so 
totally  different  in  the  early  and  late  part  of  their  life,  the  principle  of 
action  on  these  organs  is  nearly  the  same.  The  young  may  be  said 
to  swallow  water,  or  at  least  receive  it  into  the  cavity  of  the  mouth, 
before  they  fbroe  it  into  the  branchial  vessels ;  and  though  the  mode 
of  breathing  is  so  entirely  changed  in  after-life,  the  operation  consists 
in  the  perfect  animal  of  a  succession  of  deglutitions  of  air. 

When  the  Amphibia  leave  the  egg,  their  branchiae  appear  externally 
like  little  coloured  fringes  on  each  side  of  the  neck,  and  so  they  remain 
in  the  Urodilet,  as  long  as  their  lungs  are  not  sufficiently  developed  to 
serve  for  complete  respiration.  But  in  the  Frogs  and  the  Anourout 
Amphibia  the  first  stage  of  the  animal's  life  endures  but  a  short  time. 
It  soon  assumes  the  Tadpole  form,  with  an  enormous  belly  and  head, 
in  one  undistinguished  outline,  and  a  long  taiL  At  this  period  the 
branchife,  or  gills,  are  hidden,  being  contained  in  a  cavity,  and  then 
the  water  enters  the  mouth  bv  the  orifioe  of  the  nostrils,  which  are 
supplied  with  valves.  When  m  the  cavity  of  the  mouth,  which  is 
well  closed  on  all  sides,  with  the  exception  of  the  throat,  where  are 
planed  the  branchial  slits,  the  water,  acted  upon  by  the  muscles  which 
cover  them,  traverses  these  spaces,  and  bathes  the  branehia>  before  its 
exit  through  the  branchial  holes.  The  blood  which  is  pushed  into 
these  branohis)  is  then  distributed,  as  it  is  in  the  fishes,  and  passes,  as 
we  have  seen,  from  the  arterial  venous  vessels  into  the  arteries  which 
unite  to  form  the  aorta. 

On  acquiring  their  perfect  form,  and  when  the  obliteration  of 
certain  points,  and  the  development  of  the  others,  have  adapted  the 
Anourout  Amphibia  for  breathing  air,  by  means  of  its  two  large 
lungs,  the  muscles  employed  in  deglutition  are  the  great  agents  for 
carrying  on  the  respiration.  The  anterior  nostrils,  as  we  have  before 
stated,  open  nearly  straight,  by  means  of  simple  apertures  in  front  of 
the  palate ;  the  tongue  is  applied  as  a  kind  of  stopper  upon  the  back 
nostrils,  and  the  trachea  is  terminated  by  a  glottis  opening  into  the' 
mouth.  The  air  thus  imprisoned  is  forced  or  pumped  at  each  gulp 
through  the  glottis,  to  be  distributed  over  the  lungs. 

In  the  museum  of  the  Royal  College  of  Surgeons  are  several 
preparations,  illustrative  of  the  aeration  of  the  blood,  by  means  of 
nranchuB,  in  the  early  stage  of  Sana  paradoxa,  and  also  of  the  mode 
of  respiration  in  the  adult  forms  of  the  same  group  of  «Mw*la 

The  activity  of  respiration  is  increased  in  proportion  to  the  elevation 
of  the  temperature  of  the  surrounding  air.    M.  Delaroche  found  that 
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Frogs  exposed  to  a  temperature  of  27  degrees  Centigrade  (80*  Fahr.), 
absorbed  four  times  as  much  oxygen  as  those  submitted  to  a  tem- 
perature of  6  or  7  degrees  (42°  to  47s  Fahr.)  only. 

The  organs  of  the  voice  in  the  Anourous  Amphibia  are  only  put  in 
action,  generally  speaking,  at  the  season  of  reproduction,  and  then 
principally  by  the  males :  their  croakings  and  cries  seem  intended  to 
make  the  one  sex  sensible  of  the  presence  of  the  other.  The  trachea 
is  indeed  very  short  in-the  Frog ;  but  it  is  longer  in  the  male  than  it  is 
in  the  female,  and  the  rima  glottidis  is  also  longer  in  the  former. 
But  in  some  Frogs  the  males  are  distinguished  by  peculiar  membranous 
bags.  Thus,  the  Green  Pros;  has  two  cheek-pouches,  which  are  inflated 
by  the  animal  in  the  breeding  season,  by  means  of  two  apertures  close 
to  the  rima  glottidis;  and  the  chords  vocales  are  very  large  and 
distinct  in  many  species.  The  glottis  bears,  apparently,  considerable 
analogy  to  the  upper  larynx  in  birds ;  but  m  the  birds  the  Toioe 
receives  its  modification  only  from  the  edges  of  the  glottis,  which 
shuts  the  trachea  at  the  point  where  it  opens  into  the  mouth ;  the 
sounds  being  produced  by  the  lower  larynx,  which  is  formed  at  the 
point  of  junction  of  the  two  branches  which  constitute  the  origin  of 
the  trachea.  When  the  air-passages  of  the  reptiles  emit  sounds,  they 
are  produced  by  the  single  larynx  and  the  glottis :  from  the  absence 
of  moveable  lips,  and  the  velum  palati,  or  their  inconsiderable 
development,  those  sounds  cannot  be  much  modified.  Nevertheless, 
the  vocal  powers  of  these  animals  vary  very  much,  according  to  the 
varying  mechanism  manifested  in  each.  The  cries  of  the  different 
species  of  Rama,  from  the  well-known  croaking  of  the  Common  Frog 
to  the  bellowing  of  the  Bull-Frog ;  the  shrill  trebles  of  the  species  of 
ffyla,  of  the  males  especially;  the  flute-like  and  metallic  sounds 
occasionally  given  out*  and  the  sort  of  seemingly  ventriloquous 
grumbling  which  some  species  of  Toads  exert,  are  vocal  sounds 
emitted  above  the  larynx — a  sort  of  falsetto  or  voce  di  tola— from 
the  buocal  cavity,  or  some  of  the  accessory  sacs. 

Connected  with  the  phenomena  of  breathing,  it  should  be  stated 
that  the  naked  skin  of  the  Frogs,  and  indeed  of  the  Batraohians 
generally,  has  the  power  of  acting  upon  the  air  in  such  a  way  as  to 
fulfil,  in  a  great  degree,  the  functions  of  the  lungs,  and  that  aerated 
water  may  be  made  subservient  to  this  cutaneous  respiration.  The 
experiments  made  on  frogs  which  have  been  kept  m  vessels,  and 
under  water  charged  with  air  renewed  from  time  to  time,  and  on 
toads  which  have  been  kept  alive  for  months  in  nets  sunk  under 
running  water,  at  a  low  temperature,  without  any  direct  access  to 
atmospneric  air,  prove  this.  These  powers,  the  faculty  of  enduring 
long  abstinence,  their  hybernation,  and  the  age  (as  great  as  86  years) 
to  which  the  Anourous  Amphibia  are  said  to  attain,  naturally  lead  us 
to  the  consideration  of  the  stories  told  of  the  discovery  of  toads, 
'antediluvian  toads'  as  they  were  once  called,  inclosed  in  solid  rooks 
and  in  the  heart  of  trees,  where  they  had  been  supposed  to  have 
existed  for  centuries,  deprived  of  the  possibility  of  access  to  either 
food  or  air,  though  when  found  they  were  alive  and  vigorous.  Nor 
do  these  stories  rest  solely  on  the  doubtful  hearsay  evidence  of  unedu- 
cated persons.  Thus  Smellie,  in  his  '  Philosophy  of  Natural  History,' 
alludes  to  the  account  in  the  '  Memoirs  of  the  Aoademy  of  Sciences ' 
for  the  year  1719,  of  a  toad  found  alive  and  healthy  in  the  heart  of 
an  old  elm ;  and  of  another  discovered  in  the  year  1781,  near  Nantz, 
in  the  heart  of  an  old  oak,  without  any  visible  entrance  to  its 
habitation.  From  the  size  of  the  tree  it  was  concluded  that  the 
animal  must  have  been  confined  in  that  situation  at  least  80  or 
100  years.  He  adds,  that  in  the  many  examples  of  toads  found  in 
solid  rocks,  exact  impressions  of  their  bodies,  corresponding  to  their 
respective  sizes,  were  uniformly  left  in  the  stones  or  trees  from  which 
they  were  dislodged;  and  he  asserts  that  it  was  said  that  there  existed, 
when  he  wrote,  a  marble  chimney-piece  at  Chatsworth  with  a  print  of 
a  toad  in  it ;  and  that  there  was  a  traditionary  account  of  the  place 
and  manner  in  which  it  was  found. 

That  frogs,  toads,  snakes,  and  lizards  "occasionally  issue  from 
stones  that  are  broken  in  a  quarry,  or  in  sinking  wells,  and  sometimes 
even  from  strata  of  coal,  at  the  bottom  of  a  coal-mine,"  may  be  readily 
admitted ;  but,  as  Dr.  Buckland  well  observes,  in  a  paper  recording 
some  experiments  on  this  subject — and  to  these  we  shall  presently 
allude—"  the  evidence  is  never  perfect  to  show  that  the  reptiles  were 
entirely  inclosed  in  a  solid  rook ;  no  examination  is  ever  made  until 
the  reptile  is  first  discovered  by  the  breaking  of  the  mass  in  which  it 
was  contained,  and  then  it  is  too  late  to  ascertain,  without  carefully 
replacing  every  fragment  (and  in  no  case  that  I  have  seen  reported 
has  this  ever  been  done),  whether  or  not  there  was  any  hole  or 
crevice  by  which  the  animal  may  have  entered  the  cavity  from  which 
it  was  extracted.  Without  previous  examination,  it  is  almost  im- 
possible to  prove  that  there  was  no*  such  communication.  In  the 
case  of  rocks  near  the  surface  of  the  earth,  and  in  stone  quarries, 
reptiles  find  ready  admission  to  holes  and  fissures.  We  have  a 
notorious  example  of  thin  kind  in  the  lizard  found  alive  in  a  chalk-pit* 
and  brought  alive  to  the  late  Dr.  Clarke."  The  same  author  remarks, 
that  the  first  effort  of  the  young  toad,  as  soon  as  it  has  left  its  tadpole 
state,  and  emerged  from  the  water,  is  to  seek  shelter  in  holes  and 
crevices  of  rocks  and  trees.  "  An  individual,  which  when  young  mav 
have  thus  entered  a  cavity  by  some  very  narrow  aperture,  would  find 
abundance  of  food  by  catching  insects,  which  like  itself  seek  shelter 
within  such  cavities,  and  may  have  soon  increased  so  much  in  bulk 


as  to  render  it  impossible  to  go  out  again  through  the  narrow  aper- 
ture at  which  it  entered.  A  small  hole  of  this  kmd  is  very  likely  to 
be  overlooked  by  common  workmen,  who  are  the  only  people  whose 
operations  on  wood  and  stone  disclose  cavities  in  the  interior  of  such 
substances." 

Without,  then,  attempting  to  throw  discredit  upon  the  observations 
published  upon  this  curious  subject  by  authors  whose  character  for 
veracity  is  unquestionable, — those  of  Guettard,  in  1771  ('  Memoirs  tor 
diflerentes  Parties  des  Sciences  et  des  Arts,'  torn,  iv.) ;  of  Edwards,  1824 
('  Do  rinfluenoe  des  Agens  Physiques  sur  la  Vie ')  ;  and  of  Mr.  Thomas, 
in  Silliman's  Journal,  in  addition  to  those  above  alluded  to  for 
example—we  may  conclude  with  Dr.  Buckland,  in  his  remarks  on  the 
last  publication,  that  the  several  authentic  and  well-attested  oases  to 
be  found  in  such  memoirs,  "  amount  to  no  more  than  a  repetition  of 
the  facts  so  often  stated  and  admitted  to  be  true,  namely,  that  reptiles 
occur  in  cavities  of  stone,  and  at  the  depth  of  many  feet  in  soil  and 
earth ;  but  they  state  not  anything  to  disprove  the  possibility  of  a 
small  aperture  by  which  these  cavities  may  have  had  communication 
with  the  external  surface,  and  insects  have  been  admitted.  The 
attention  of  the  discoverer  is  always  directed  more  to  the  toad  than 
to  the  minutise  of  the  state  of  the  cavity  in  which  it  was  contained" 

Dr.  Buckland  made  some  experiments  on  this  subject  which  he 
commenced  in  November,  1825.  He  caused  12  circular  cells  to  be 
prepared  in  a  large  block  of  ooarse  Oolitic  Limestone,  from  Heddington 
quarry,  near  Oxford  Each  cell  was  about  1  foot  deep,  and  5  inches 
in  diameter,  and  had  a  groove  or  shoulder  at  its  upper  margin, 
fitted  to  receive  a  circular  plate  of  glass,  and  a  circular  slate  to  protect 
the  glass ;  the  margin  of  tnis  double  cover  was  closed  round,  and 
rendered  impenetrable  to  air  and  water,  by  a  luting  of  soft  clay. 
Another  block  of  compact  silidous  sandstone  (Pennant  Grit,  of  the 
Bristol  coal-formation)  was  made  to  contain  12  smaller  cell*,  each 
8  inches  deep  and  5  inches  in  diameter,  and  each  under  the  same 
double  cover  as  the  first-mentioned  oells.  A  live,  toad  was  placed  in 
each  of  these  24  oells  on  the  26th  November,  1825,  and  the  double 
cover  of  glass  and  slate  was  placed  over  each  of  them,  and  cemented 
down  by  a  luting  of  day.  Dr.  Daubeny  and  Mr.  Dillwyn,  who  were 
present,  ascertained  and  noted  the  weight  of  each  toad  (they  had  all 
been  imprisoned  together  in  a  cucumber  frame,  some  of  them  for  two 
months  previously),  as  it  was  immured.  The  largest  weighed  1185 
grains;  the  smallest  115  grains;  and  they  were  distributed  equally, 
small  and  large,  among  the  limestone  and  Sandstone  cells.  The  blocks 
were  buried  in  the  earth  of  Dr.  Buokland's  garden,  8  feet  deep.  On 
the  10th  of  December,  1826,  these  blocks,  which  had  remained 
unopened  from  the  period  of  their  inhumation,  were  examined. 
Every  toad  in  the  smaller  cells  of  the  Sandstone  block  was  dead,  and 
so  much  decayed,  that  they  must  have  been  dead  for  some  months. 
The  greater  part  of  those  in  the  larger  cells  of  the  oolitic  block  were 
alive.  No.  1,  which  weighed  when  placed  in  its  cell  924  grains,  was 
reduced  to  698  grains.  No.  5,  whose  weight  at  the  same  period  was 
1185  grains,  had  mcreased,  it  is  asserted  to  1265|grains.  Dr.  Buckland 
observes,  that  the  glass  cover  over  this  toad's  cell  was  slightly  cracked, 
so  that  minute  insects  might  have  entered;  but  none  were  discovered 
therein.  In  another  cell,  the  glass  of  which  was  broken,  and  its 
tenant  dead,  there  was  a  large  assemblage  of  minute  insects ;  and  a 
similar  assemblage  was  observed  also  on  the  outside  of  the  glass  of  a 
third  celL  In  the  cell,  No.  9,  a  toad  which  weighed  at  its  entrance 
988  grains,  had  increased  to  1116  grains.  The  glass  cover  of  this  cell 
was  entire,  but  the  luting  that  secured  it  was  not  attentively  examined ; 
and  Dr.  Buckland  observes,  that  it  is  probable  that  there  was  some 
aperture  by  which  small  insects  found  admission.  No.  11  had  decreased 
from  986  to  652  grains. 

The  result  of  Dr.  Buokland's  experiments  was,  that  all  the  toads, 
both  large  and  small,  inclosed  in  Sandstone,  and  the  small  toads  in 
the  Limestone,  were  dead  at  the  end  of  18  months,  a  fate  which  befel 
all  the  large  ones  also,  before  the  expiration  of  the  second  year :  these 
last  were  examined  several  times  during  the  second  year,  through  the 
glass  covers  of  their  cells,  but  without  removing  them  to  admit  air; 
they  appeared  alwavs  awake,  with  open  eyes,  and  never  in  a  state  of 
torpor;  but  at  each  successive  examination  they  became  more  and 
more  meagre,  till  at  last  they  were  found  dead.  The  two  toads  which 
when  first  examined  had  increased  in  weight,  and  were  at  the  end  of 
the  first  year  carefully  closed  up  again,  were  not  exempt  from  the 
common  annihilation,  but  were  emaciated  and  dead  before  the 
expiration  of  the  second  year. 

When  Dr.  Buckland  inclosed  these  toads  in  stone,  he  at  the  same 
time  placed  four  other  toads,  of  moderate  sise,  in  three  holes  cut  for 
that  purpose,  on  the  north  side  of  the  trunk  of  an  apple-tree.  Two 
were  placed  in  the  largest  cell,  and  each  of  the  others  in  a  single  cell, 
the  cells  being  nearly  circular,  about  5  inches  deep  and  8  inches  in 
diameter.  These  were  carefully  closed  with  plugs  of  wood,  so  ss  to 
exclude  access  of  insects,  and  were  apparently  air-tight.  Every  one 
of  the  toads  thus  'pegged*  in  the  knotty  entrails  of  the  tree  was 
found  dead  and  decayed  at  the  end  of  the  first  year. 

Four  toads  were,  at  the  time  the  others  were  shut  up,  each  placed 
in  a  small  basin  of  plaster  of  Paris,  4  inches  deep  and  5  inches  in 
diameter,  having  a  cover  of  the  same  material  luted  over  them :  these 
were  buried  at  the  same  time  and  in  the  same  place  with  the  blocks 
of  stone,  and  on  being  examined  at  the  same  time  with  them,  in 


161 


AMPHIBIA. 


AMPHIBIA. 


ies 


December,  1826,  two  of  the  toada  were  dead;  the  other  two  alive,  but 
greatly  emaciated. 

Dr.  Buckland  concludes  from  the  experiment*  generally,  that  toada 
cannot  live  a  year  excluded  totally  from  atmospheric  air;  and  from 
the  experiments  made  in  the  larger  cells  in  the  Oolite,  that  there  ia  a 
probability  that  those  animals  cannot  survive  two  years  entirely 
excluded  from  food.    ('  Zoological  Journal,'  toL  t.  p.  314.) 

Absorption  of  Air  and  Water,  Exhalation,  and  Transpiration. — A 
rapid  process  of  absorption  and  evaporation  of  fluids,  by  the  pores  of 
the  skin,  gives  to  the  Anourous  Amphibia  the  power  of  resisting  heat 
If  a  frog  be  plunged  into  water,  of  a  temperature  of  40°  Centigrade 
(104°  Fahr.),  it  will  not,  it  is  asserted,  live  more  than  two  minutes, 
though  the  head  be  left  out  so  as  to  enable  it  to  respire  freely ;  yet  a 
frog  will  sustain  the  action  of  humid  air  heated  to  the  same  tempera- 
ture, for  four  or  five  consecutive  hours.  A  sudden  transition,  however, 
from  a  low  temperature  to  a  high  one,  is  generally  speedily  fatal  to 
these  animals.  Their  proper  balance  of  animal  heat  is  kept  up  by  a 
regulation  of  the  evaporation  of  liquid  absorbed,  or  by  the  transpiration 
of  the  matter,  the  quantity  of  which  is  augmented  in  proportion  as 
the  external  heat  is  more  intense ;  and  the  animal  resists  it  as  long 
as  the  moisture  is  not  desiccated  by  the  air.  When  it  can  no  longer 
repair  the  loss  of  the  moisture  already  taken  up,  by  a  fresh  absorption 
of  liquid,  it  perishes.  The  Frogs,  in  this  particular  of  their  organisa- 
tion, have  been  compared  to  the  vessels  which  in  Spain  are  called 
Alcarasas,  used  for  cooling  water,  by  the  transudation  permitted  by 
their  porous  structure.  Dr.  Townson,  who  made'  observations  to 
Borne  extent  upon  this  subject,  and  had  two  frogs,  which  he  named 
Damon  and  Musidora,  found  that  a  frog  would  sometimes  absorb  in 
half  an  hour  as  much  as  half  its  own  weight  in  water,  and,  in  a  few 
hours,  nearly  its  entire  weight  When  the  animal  so  filled  was  placed 
in  a  warm  and  dry  situation,  it  gave  off  this  fluid  nearly  as  rapidly  as 
it  had  accumulated  it.  He  contends  that  the  Frog  Tribe  never  drink, 
and  general  observation  goes  to  prove  that  the  Frogs,  Tree-Frogs,  and 
Salamanders  do  not  swallow  liquids,  being  supplied  by  the  process 
before  mentioned.  The  meagrenese  of  some  of  these  animals,  in  a 
state  of  comparative  desiccation,  and  their  apparent  plumpness  after 
they  have  renewed  their  supply  of  moisture,  is  very  striking.  If, 
when  so  supplied,  they  are  suddenly  surprised,  they  can  get  rid  of 
their  load  instantaneously.  Few  who  have  come  on  a  frog  by  surprise, 
in  a  moist  meadow,  have  not  observed  that,  during  its  first  leap,  it 
emits  a  quantity  of  liquid  from  its  vent.  "Whatever  this  fluid  may 
be,"  says  Dr.  Townson,  "  it  is  as  pure  as  distilled  water  and  equally 
tasteless.  This  I  assert  as  well  of  that  of  the  toad,  which  I  have  often 
tasted,  afl  that  of  frogs."  This  fluid  is  the  liquid  absorbed,  by  the 
skin  of  the  abdomen  principally,  and  for  which  toads  and  frogs  are 
ever  on  the  look-out.  The  dew  on  the  herbage  is  a  frequent  source 
of  this  necessary  supply,  and  in  dry  seasons  toads  will  bury  themselves 
in  moist  Band  or  earth  for  the  purpose  of  sucking  up  through  their 
skin  any  aqueous  particles  which  may  be  around  them.  The  fluid 
is  contained  in  a  sac,  generally  consisting  of  two  lobes,  situated  in 
the  lower  part  of  the  abdomen  under  the  viscera,  and  is  conducted  to 
the  receptacle  by  particular  vessels,  which  are  certainly  not  the  ureters 
or  urinary  canals  from  the  kidneys :  these  urinary  canals  have  their 
exit  lower  down  in  the  cloaca.  Blumenbach,  and  even  Cuvier,  in  his 
1  Lecons  d'Anatomie  Comparee/  considered  this  bilobated  bag  as 
the  urinary  bladder  in  the  frog  and  toad ;  but  Townson  shows  that  it 
has  no  connection  with  the  ureter,  which,  as  we  have  seen,  has  its 
posterior  opening  lower  down  in  the  cloaca,  while  these  receptacles 
terminate  in  the  front  of  that  intestine. 

Brain,  Nervous  System,  and  Senses. — The  brain  and  nervous  system 
of  the  Anourous  Amphibia  are,  as  in  the  Reptiles  generally,  composed  of 
an  enoephalon  consisting  of  a  cerebrum,  cerebellum,'  and  medulla 
oblongata;  a  spinal  cord;  and  the  nerves,  which  are  given  off 
from  these  sources  to  the  different  organs  of  the  body.  So  far  the 
system  is  modelled  upon  that  of  Mammiferous  Animals  and  Birds, 
but  the  cerebellum  is  proportionally  much  less.  The  Reptiles  have 
also  a  ganglionary  nervous  system,  or  a  great  double  sympathetic 
nerve. 

Touch. — The  naked  skin  and  its  sensibility  to  variations  of  tempe- 
rature would  seem  to  indicate  a  considerable  degree  of  perception,  as 
to  the  physical  and  even  chemical  nature  of  the  bodies  with  which  it 
comes  in  contact.  But  touch,  properly  so  called,  can  hardly  exist 
in  a  high  state  of  development  in  the  greater  part  of  the  Anourous 
Amphibia.  They  have,  indeed,  no  nails  on  their  toes,  which  are  much 
longer  in  the  frogs  than  in  the  toads ;  and  in  many  of  the  genera  and 
species  the  toes  are  terminated  by  fleshy  appendages,  as  in  Pipa, 
which  has  also  an  elongated  fleshy  muzzle ;  the  Tree-Frogs  (Hyla)  also, 
have  the  extremities  of  their  toes  dilated  into  fleshy  disks,  which,  like 
the  acetabula  of  the  Sepiadat,  adhere  by  their  circumference.  These 
enable  the  animals  to  walk  in  all  directions  upon  flat  surfaces,  and  to 
adhere  to  them  even  when  they  are  of  the  smoothest  nature.  The 
sense  of  touch  is  probably  more  highly  developed  where  this  organi- 
sation is  manifested. 

Taste. — Probably  not  at  all  acute.  The  tongue,  as  we  have  seen,  is 
an  organ  for  the  capture  of  the  prey,  which  is  swallowed  entire 
almost  in  the  same  moment  that  it  is  taken. 

Smell. — This  sense  would  seem  to  be  almost  rudimentary  in  the 
Amphibia.    A  simple  opening  pierced  from  the  end  of  the  muzzle  to 
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the  front  of  the  palate,  with  a  fleshy  and  concave  membrane  at  its 
external  extremity,  moving  in  unison  with  the  respiratory  action,  is 
strongly  contrasted  with  the  intricate  and  beautiful  structure  of  the 
nasal  organs  which  are  so  highly  developed  in  the  Carnivorous 
Mammalia  and  Birds. 

Searing. — There  is  a  considerable  difference  in  the  structure  of  the 
organ  of  hearing  among  the  Anourous  Amphibia.  The  Pipa,  for 
instance,  has  a  sort  of  small  valve  upon  the  tympanum,  somewhat 
similar  to  that  possessed  by  the  crocodiles,  and  probably  intended  to 
protect  the  membrane  against  the  pressure  of  the  water  when  the 
animal  resorts  to  great  depths.  Hyla  and  Bona  have  the  tympanum 
distinctly  maniSested  by  the  delicacy  of  its  structure  when  compared 
with  the  other  integuments  of  the  head.  In  the  Toads  the  tym- 
panum is  not  apparent.  Examples  of  the  structure  of  the  ear  may 
be  seen  in  some  of  the  preparations  in  the  museum  of  the  College  of 
Surgeons. 

Sight. — The  precision  with  which  a  Toad  measures  the  distance  of 
an  insect,  and  captures  it  with  its  tongue  the  moment  the  victim  is 
within  reach  of  that  organ,  shows  a  high  and  accurate  development 
of  the  organs  of  sight,  as  applicable  to  short  distances  at  least.  The 
pupil  is,  in  general,  round,  but  in  the  Anourous  Amphibia  whose 
habits  are  nocturnal  (the  toad,  for  instance)  it  is  angular  or  linear.  The 
humours  vary  in  their  proportions  in  the  different  genera,  but  the 
crystalline  humour  has  been  noticed  of  greater  density  and  of  a  more 
spherical  figure  in  the  aquatic  species.  The  orbits  are  generally 
incomplete,  and  sometimes  protected,  as  in  Ceratophrys,  by  folds  of 
thickened  cuticle. 

Reproduction. — The  special  reproductive  tissues  of  the  male  in  the 
Anourous  Amphibia  are  situated  in  the  cavity  of  the  abdomen  below 
the  kidneys,  and  the  deferent  canals  terminate  in  the  cloaca.  The 
ovaries  in  the  females  are  found  in  the  same  situation  with  the  cor- 
responding parts  in  the  males,  and  are  of  considerable  volume.  Their 
free  extremity  forms  a  sort  of  trumpet-shaped  opening,  and  the  oviduct 
terminates  in  the  cloaca,  whence  the  eggs  are  excluded.  Blumenbach 
describes  the  Frogs  of  his  country  as  having  a  large  egg-cavity,  divided 
by  an  internal  partition  into  two  parts,  from  which  two  long  convo- 
luted oviducts  arise,  and  terminate  by  open  orifices  at  the  sides  of 
the  heart  The  ovaria,  he  says,  lie  under  the  liver,  so  that  it  is 
difficult  to  conceive  how  the  eggs  get  into  the  above-mentioned 
openings.  The  egg-cavity,  he  adds,  opens  into  the  cloaca.  The  Toads, 
according  to  him,  have  not  a  large  egg-cavity;  but  their  oviducts 
terminate  by  a  common  tube  in  the  cloaca. 

At  the  season  of  reproduction,  besides  the  vocal  manifestations, 
there  are  others  which  visibly  distinguish  the  male  in  many  of  the 
Amphibia.  At  each  croak,  the  male  Green  Frogs  project  from  the 
commissure  of  the  mouth  two  globular  bladders  into  which  the  air  is 
introduced,  and  the  throat  swells  and  becomes  coloured.  In  the  males 
of  the  Red  Frog  the  thumbs  of  the  anterior  feet  become  considerably 
swollen  and  covered  by  a  black  and  rugose  skin  at  this  period. 
The  eggs  are  not  fecundated  until  after  they  have  been  extruded  into 
the  water.  These  eggs  are  enveloped  in  a  sort  of  delicate,  mucous, 
permeable  membrane;  they  are,  when  excluded,  most  frequently 
agglomerated  either  in  glutinous  masses  or  chaplets,  and  increase 
considerably  after  they  are  plunged  in  the  water.  There  are  however 
some  curious  modifications  of  the  disposition  of  the  eggs  in  certain 
species  of  the  Anourous  Amphibia.  In  the  Toad,  called  by  Laurenti 
from  its  habits  Bufo  obstetricans,  the  male,  for  instance,  after  the 
exclusion  of  the  eggs,  takea  up  the  chaplets,  and  disposes  them  round 
his  thighs,  something  in  the  form  of  a  figure  of  8.  He  is  then 
said  to  carry  them  about  till  the  eyes  of  the  embryo  become  visible. 
At  the  proper  period  for  hatching,  he  conveys  his  progeny  to  some 
stagnant  niece  of  water,  and  deposits  them,  when  the  eggs  break  and 
the  tadpoles  come  forth  and  swim  about.  The  male  Pipa,  or  Surinam 
Toad,  as  soon  as  the  eggs  are  laid,  places  them  on  the  back  of  the 
female,  and  in  that  situation  they  become  fecundated.  The  female 
[see  figures]  then  takes  to  the  water,  and  the  skin  of  her  back  swells, 
and  forms  cellules,'  in  which  the  eggs  are  hatched,  and  where  the 
young  pass  their  tadpole  state,  for  they  do  not  quit  their  domicile 
till  after  the  loss  of  their  tail  and  the  development  of  their  legs. 
At  this  period  the  mother  leaves  the  water,  and  returns  to  dry 
land. 

Swammerdam  gives  the  number  of  eggs  in  a  female  frog  as  1400, 
and  M.  de  Montbeillard  counted  1300.  In  these  eggs  there  is  a 
greenish  albumen  which  is  not  easily  coagulable.  .The  yolk  or  vitellua 
is  absorbed  by  the  embryo,  and  an  abdominal  cicatrix  indicates  the 
umbilicus  in  young  individuals.  It  is  not  rare  to  meet  with  double 
germs  in  a  single  egg,  but  most  of  these  prove  abortive,  though  some 
produce  monsters  with  two  heads,  six  legs,  and  two  tails,  as  well  as 
hermaphrodites.  In  our  climates,  the  early  part  of  the  spring  is  the 
season  of  mating,  when  the  frogs  and  toads  of  both  sexes  quit  the 
localities  of  their  late  hybernation  and  their  ordinary  haunts,  and 
move  instinctively  to  those  stagnant  waters  which  are  proper  foY  their 
purpose,  and  where  they  are  then  collected  in  swarms. 

The  young  of  the  Amphibia  enter  life  under  an  entirely  different 
form  from  that  which  they  are  afterwards  to  assume ;  and  undergo, 
like  the  insects,  a  series  of  metamorphoses  or  transformations,  till 
they  arrive  at  their  perfect  state.  In  their  first  stage,  the  young  have 
an  elongated  body,  a  laterally  compressed  tail,  and  external  branchiae; 
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their  mall  month  is  furnished  with  homy  hooka  or  teeth  for  the  separa- 
tion of  regulable  nutter,  and  they  have  a  small  tube  on  the  lower  lip 
by  which  they  Attach  themselves  to  aquatic  plants,  4c  The  external 
branchial  next  disappear,  and  become  covered  with  a  membrane, 
being  placed  in  a  sort  of  aao  udder  the  throat ;  and  the  animal  then, 
as  we  have  observed  when  treating  of  ita  respiration,  breathes  after 
the  manner  of  fishes.  The  bead,  which  is  furnished  with  eyes  and 
nostrils,  is  confounded  with  the  large  globular  trunk  distended  with 
the  great  extent  of  the  digestive  canal,  and  it  has  a  large  tail  for 
swimming.  In  this  state  it  is  called  in  English  a  Tadpole,  and  in 
French  retard,  from  the  great  apparent  volume  of  the  head.  Soon 
the  posterior  limbs  are  gradually  put  forth  near  the  origin  of  the 
tail,  and  are  developed  first ;  the  anterior  feet  then  begin  to  show 
themselves ;  the  tail  gradually  becomes  leaa  and  less,  shortens,  shrinks, 
and  seems  at  last  to  be  absorbed  ;  the  mouth  widens,  and  loses  ita 
horny  processes  or  jaws  ;  the  eyes  are  guarded  by  eye-lids ;  the  belly 
lengthens  and  diminishes  in  comparative  size  ;  the  intestines  become 
short ;  the  true  lungs  are  developed,  and  the  internal  bronchia  are 
obliterated ;  the  circulation  undergoes  an  entire  change;  and  the 
animal,  hitherto  entirely  aquatic  and  herbivorous,  becomes  carnivorous, 
and  for  the  most  part  terrestrial. 

Mr.  Thomas  Wharton  Jones  ('Zool.  Proc,'  March,  1837)  observes, 
that  when  the  right  gill  of  the  Tadpole  disappears,  it  is  not,  ss  is 
usually  supposed,  by  the  closure  of  the  fissure  through  which  it 
protrudes,  but  by  the  extension  of  the  opercular  fold  on  the  right 
aide  towards  that  of  the  left,  forming  but  a  single  fissure,  common 
to  the  two  branchial  cavities,  through  which  the  left  gill  still  pro- 
trudes. He  also  remarks,  that  conditions  analogous  to  those  which 
occur  during  several  stages  of  this  process  exist  in  the  branchial 
fissures  of  the  Anguilliform  genera,  Sphagtbranchui,  Monepttrui,  and 
Synbranehtu. 

Particular  Excretion*.— Tho  alleged  venom  of  the  Common  Toad, 
so  long  a  subject  of  popular  belief,  bad  been  rejected  by  many  modern 
naturalists,  among  whom  Cuvier  may  be  particularly  mentioned.  Dr. 
Davy,  however,  found  the  venomous  matter  to  be  oontained  in 
follicles,  chiefly  in  the  true  skin  and  about  the  head  and  shoulders, 
but  also  distributed  generally  over  the  body  and  on  the  extremities. 
Pressure  causes  this  fluid  to  exude  or  even  spirt  out  to  a  considerable 
distance,  and  a  sufficient  quantity  may  be  thus  collected  for  examina- 
tion. Dr.  Davy  found  it  extremely  acrid  when  applied  to  the  tongue, 
resembling  the  extract  of  Aconite  in  thia  respect ;    and  it  even  acta 

ra  the  hands.  With  a  small  residuum  it  is  soluble  in  water  and  in 
hoi ;  acetate  of  lead  and  corrosive  sublimate  do  not  affect  the 
solutions.  It  remains  acrid  on  solution  in  ammonia ;  and  when 
dissolved  in  nitric  acid,  it  impart*  a  purple  colour  to  it  Combined 
with  potash  or  soda,  it  becomes  less  acrid,  apparently  in  consequence 
of  partial  decomposition.  It  is  highly  inflammable  as  left  by  evapora- 
tion of  its  aqueous  or  alcoholic  solutions ;  and  the  residuum  which 
appears  to  give  it  consistence  seems  to  bo  albumen.  More  acrid  than 
the  poison  of  the  most  venomous  serpents,  it  produces  no  ill  effect 
when  introduced  into  the  circulation.  A  chicken  inoculated  with  it 
was  not  affected.  Dr.  Davy  conjectures  that  this  'sweltered  venom'  is 
a  defence  to  the  Toad  from  carnivorous  animals ;  and  we  have  seen  a 
dog,  when  urged  to  attack  one  without  hesitation,  drop  the  animal 
from  ita  mouth  in  a  manner  that  left  no  doubt  that  he  had  felt  the 
effects  of  thia  excretion,  which  Dr.  Davy  thinks  may  be  auxiliary  in 
decarbonising  the  blood. 

The  Toads  are  also  said  to  possess,  besides,  two  glandular  In— BBS 
(parotids),  which,  when  pressed,  exude  through  small  holes  a  yellowish 
thick  humour  of  a  musky  odour.  The  other  odours  also  which  many 
species  of  Toads  produce,  It  does  not  seem  yet  ascertained  from  what 

""" arkable.     Roeeel,  author  of  the  beautiful  work  on 

is  of  these  to  the  smell  of  garlic  or  of  volatilised 
ipowder ;   others  again,  ha  says, 

*  *■  orae-radish,  mustard, 

the  fingers.     In  one 


Frogs,  compares 

vapour  of  arsen   . 

produce  an  effect  on  the  nose  like  the  vaj 

or  the  leaves  of  monk's-hood  rubbed  t 

instance   only   he   states  it   to   be  probable  that  this    _ 

comes  from  the  closes ;  and  such  seems  to  be  the  opinion  of  H. 
Dum^vil,  who  states  that  he  has  been  assured  that,  in  certain 
instances,  the  water  in  which  some  of  these  »nim»T«  had  been  placed 
and  there  purposely  irritated  or  excited,  had  become  so  acrid  that  the 
tadpoles  of  frogs  and  salamanders  introduced  therein  hardly  survived 
tile  immersion. 

Geographical  JHitribtUion  and  Babitt. — Warm  and  temperate  but 
moist  climates  are  the  localities  most  favourable  to  the  Anourom 
Amphibia.  Extreme  cold  is  fatal  to  them,  and  so  is  extreme  dry 
hsat  They  are  unable  to  sustain  violent  and  suddsn  changes  of 
temperature.  In  moderately  warm  climates,  and  those  where  there  is 
a  considerable  degree  of  cold  during  a  part  of  the  year,  they  bury 
themselves,  in  winter,  either  under  the  earth  or  in  the  mud  at  the 
bottom  of  the  water,  and  there  pass  the  season  of  hybernation 
without  taking  food  or  air,  till  the  spring  calls  them  forth  ;  when  the 
same  frog  which  had  passed  so  many  months  without  reapiration 
Would  expire  in  a  few  minutes  if  prevented  from  shutting  its  mouth 
and  so  supplying  itself  with  air  by  deglutition.  The  general  habits  of 
the  tribe  may  be  collected  from  the  different  sections  of  this  article, 
and  from  the  descriptions  of  those  forms  in  it  which  may  be  noticed 
in  the  course  of  this  work. 
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Mesnra  Dume'ril  end  Bibron  ('  Erpfitologie  ')  make  the  Bufoniform 
Family  of  the  Ammrotu  Amphibia  (Anaura  Phontroglouu)  consist  of 
the  following  genera  :_ 

Dendrobala,  WagL  {H^apUtia,  Boie,  Tsohudi.)  Example,  Dendra- 
hatct  titietariiu,    (Cayenne.) 

Ehinodenmt  Dura,  sad  Bibr.  Example,  Bkinodcma  Bw-ninii. 
(Chile.) 

Atdaptu,  Dura,  and  Bibr.     Example,  Atdojmi Jtametnt.     (Guyana.) 

-Sii/u,  Laur.    Example,  5u/o  vulgatU,  the  Common  Toad.    (Enn 
Japan.)      Messrs.   Dume'ril  and  Bibron  reoord  1" 

Phryninau,  Wieg.  (CAaunus,  Tsohudi.)  Example,  Phrynitem 
nigricans,  Wieg.     (Montevideo.) 

Braehyotphahu,  Fitxing.  {Ephifpiftr,  Coot)  Eiample,  Braxhy- 
ceplialui  cphippium,  Fitsing.     (BraaiL  Guyana.) 

HyUtdaetylvt,  Tsohud.     Example,  ffyiadoxtyltu  oaleattu.   (Java.) 

MsstrasMti,  Dum.  and  Bibr.    Example,  Platnpui  piclvt.   (Manilla.) 

EngyHtma,  Fitzing.  (Mieropt,  WagL ;  Stenocephalmt,  Tsohudi.) 
Example,  Bngytttma  ovale.   (Surinam,  Buonoe  Ayrea.) 

Uperodon,  Dum.  and  Bibr.  Example,  Uptrodvanarmoratni.  (Monts- 
valle,  Indian  Peninsula.) 

Brtvicepi,  Merrem  (Engyttoma,  part,  Fitring. ;  Sytttma,  Wagl, 
Tsohudi).  Example,  Brmcepi  jriiooine.  (South  Africa,  near  the  Cape 
of  Good  Hope.) 

Rhmophrymu,  Dam.  and  Bibr.  Example,  JUfsocAryntu  dorniit. 
(Mexico.) 

(kegraphical  BUtribvtien  of  the  Family. — Messrs.  Dumeril  and 
Bibroa  state  that  the  Dumber  of  species  of  the  Bufoniform  Family 
known  to  them  (18*1)  was  35,  a  much  less  number  than  that  of  the 
Raniform  Family,  which  includes  51,  and  less  still  than  the  Hylifonn, 
or  Tree-Frog  Family,  which  comprises  61. 

Nevertheless,  observe  these  excellent  herpetologista,  species  of  this 
family  exist  in  all  the  five  parts  of  the  world,  where  they  are 
distributed  in  a  manner  not  less  unequal  than  the  Raniform  and 
Hylifonn  species,  and  always  with  a  greater  proportion  for  America, 
whilst  the  smallest  portion  of  them  belong  to  Europe,  which  has  not 
even  a  single  species  peculiar  to  itself ;  for  the  two  there  found,  the 
Common  Toad  and  the  Omen  Toad  IBufo  riridit,  Laur.),  also  inhabit 
Africa  and  Asia,  which  produce  moreover,  the  one  Bufo  pantherinui 
and  Brtvietpi  gibbona,  the  other  PUctropue  ptrtut,  Engyttoma  orna/iim, 
Hytadactylia  baltaha,  Upcrodon  mananraintn,  and  Bufontt  cnuntatut, 
icaber,  biporcaltu,  saw,  and  atper. 

Oceania,  which  after  America  in,  they  observe,  best  furnished  with 
Hylifonn  species,  and  where  two  of  the  Raniform  Family  are  found, 
has  not  hitherto  yielded  more  than  a  single  Bufoniform  species,  namely, 
Phtynitcm  Amtralii. 

America,  besides  six  species,  of  Bufa,  namely,  sfrwoosw,  mstswiefw, 
musics*,  Amcrumma,  margaritiftr,  •fOrbignyi,  and  Lachtnandtii, 
furnishes  Dtndmbalet  tinctorial,  ocscNrws,  and  pietvi  ;  Shinedema 
Barmnii;  Aicioptu  flavueeni ;  Phryniieui  nigriam* ;  Brachycfpkaiut 
ephippi&nt ;  and  EngyttoncUa  ovals,  Carolmenie,  raoonim,  and  mtcropa 

Mr.  Darwin,  speaking  of  the  Fauna  of  the  Gakpagos  Archipelago, 
says  :  "  Of  snakes  there  are  several  species,  but  all  harmless.  .Of  toads 
and  frogs  there  are  none.  1  was  surprised  at  this,  considering  'how 
well  the  temperate  and  damp  woods  in  the  elevated  parts  appeared 
adapted  to  their  habits.  It  recalled  to  my  mind  the  singular  state- 
ment mads  by  Bory  St.  Vincent,  namely,  that  none  of  this  family  are 
to  be  found  on  the  volcanic  islands  in  the  great  oceans.  There  certainly 
appears  to  be  some  foundation  for  this  observation,  which  is  the  mora 
of  lisards,  which  are  gi 
-lieet  colonists  of  the  smallest  islet.  It  may  it 
whether  this  is  not  owing  to  the  diflerent  facilities  of  transport  through 
salt-water  of  the  eggs  of  the  latter,  protected  by  a  calcareous  coat,  and 
of  the  slimy  spawn  of  the  former."     ('Journal') 

Ubodilks,  or  TalLKD  Amphibia. 
Under  this  designation  the  following  genera  are  included  : — PUuro- 
dil/t,  Walt*. ;  Bradybata,  Tsch. ;  Salamemdra,  Linn. ;  Pttvdotala- 
sundra,  Tsch.  ;  Ambyitoma,  Tsch. ;  (Myclodoctylut,  Tsch. ;  Flethodon, 
Tsch. ;  Cylindroxma,  Tsch. ;  (Ediput,  Tsch. ;  Salamamdrina,  Fits. ; 
Gcotriton,  Bonap. ;  Hemidac'yliam,  Tech.  J  Cynopt,  Tsch. ;  Hynobiui, 
Tsch. ;  Pieudotriton,  Tsch. ;  Trilon,  Laur. ;  Xiphonmra,  Tsoh. ; 
Megtdobalrachvi,  Tsch.  (Sieboldia,  Bonap.) ;  Andriat  (fossil)  Tsoh. ; 
Menopoma,  Harl. ;  Sirtdon,  Wagl.  (ArolotI);  Amphiuma,  Qard. ; 
Menobranentu,  HarL ;  Hypocktm,  Men-.  {Protein) ;  Siren  ;  and  many 

Skeleton.— The  skull  of  the  Terrestrial  Salamander  {Lacerta  Sato- 
mandra,  T.inn  ;  ScUamandra  lerratrii,  Aldr.  and  Ray)  is  well  described 
by  Cuvier  as  being  nearly  cylindrical,  widened  in  front  in  order  to 
form  the  semicircular  face,  and  behind  for  the  two  crucial  branches 
resembling  those  of  the  frogs,  and  containing  the  internal  Sara.  But 
though  the  composition  of  the  head  resembles  that  of  the  frogs  in  the 
back  and  under  parts,  it  diners  remarkably  in  other  parts  :  there  is 
no  girdling  bone  (or  en  eeinture),  and  ths  only  representation  of  the 
ethmoid  bone  appears  in  a  membranous  state. 

Above,  the  cranium  is  divided  nearly  equally  between  the  two  frontal 
and  the  two  parietal  bones.  The  anterior  part  of  the  frontal  bones  is 
-' !L1-  "■'-■   l '  the  nose,  and,  laterally,  wia 
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the  anterior  frontal  bones.  The  apophyses  rising  from  the  inter- 
maxillary bones  are  Tory  large,  which  places  the  external  osseous 
nostrils  very  far  apart  The  nasal  bone  is  placed  on  the  upper  part 
of  each  of  them,  between  the  intermaxillary,  the  frontal,  the  anterior 
frontal,  and  the  maxillary  bones.  The  anterior  frontal  bone  occupies 
the  cheek  in  front  of  the  anterior  angle  of  the  orbit,  but  does  not 
descend  into  the  cavity,  the  anterior  wall  of  which  is  simply  mem- 
branous. Cuvier  believed  that  he  saw  a  very  small  lachrymal  bone  at 
the  external  angle  of  the  anterior  frontal  bone.  The  dental  part  of 
the  upper  maxillary  bone  is  carried  backwards  as  usual,  but  without 
forming  a  junction  with  either  the  pterygoid  or  jugal  bones.  Cuvier 
found  only  two  occipital  bones,  as  in  the  other  Batrachians,  and  each 
of  them  was  intimately  united  with  a  part  analogous  to  the  ospetrosum 
(rocker).  A  great  round  hole  serves  for  the  entry  to  the  vestibule,  and 
consequently  to  the  fenestra  oralis.  In  the  living  animal  it  is  closed 
by  a  cartilaginous  plate,  without  any  stem,  and  entirely  hidden  under 
the  muscles.  To  this  bone,  which  occupies  the  place  of  both  the  occi- 
pital, lateral,  and  petrous  bones,  are  attached  three  others,  the  lower  of 
which  (the  pterygoid),  with  its  triangular  figure,  brings  to  the  mind 
of  the  observer  the  three  branches  of  which  it  is  formed  in  the  frogs. 
Its  anterior  angle,  as  has  been  stated,  does  not  reach  the  maxillary 
bone,  and  is  only  connected  to  it  by  a  ligament ;  neither  does  the 
internal  angle  reach  the  sphenoid  bone:  the  external  angle  exists 
under  the  second  of  the  three  bones  here  noticed,  namely,  the  inter- 
mediate bone— that  to  which  belongs  the  facet  for  the  articulation  of 
the  jaw.  This  bone,  Cuvier  remarks,  is  very  difficult  to  define ;  and 
he  further  says  that  he  shall  perhaps  be  considered  very  rash  if  he 
names  it  the  jugal  bone,  for,  far  from  being  placed  horizontally,  and 
going  forwards  to  join  the  maxillary,  it  lies  transversely  on  the 
posterior  border  of  the  pterygoid  bone;  nevertheless,  there  is  a 
ligament  which  unites  it  to  the  posterior  point  of  the  maxillary  bone. 
The  third  and  upper  of  these  bones  lies  upon  the  preceding,  and  in 
the  same  direction;  it  is  oblong  and  flat,  and  is  attached  by  its 
internal  extremity  upon  the  lateral  occipital  bone,  without  reaching 
to  the  parietal  Supposing  the  jugal  bone  to  be  well  named,  this 
would  be  the  tympanic  bone ;  and,  in  fact,  if  the  little  plate  which 
covers  the  fenestra  ovslis  had  a  handle  (stands*),  it  would  pass  behind 
the  bone  of  which  we,  speak,  as  in  the  frogs  it  passes  behind  the 
tympanic  bone. 

Below  there  is  only  a  single  sphenoid  bone,  which  is  oblong.  Two 
large  triangular  bones,  which  are  manifestly  analogous  to  those  named 
vomers  by  Cuvier  in  the  frogs,  form  the  flooring  of  the  nostrils  below, 
and  give  off  each  a  slender  apophysis,  which  extends  backwards  under 
the  sphenoid  parallel  to  its  correspondent.  It  is  to  these  bones  and 
to  their  apophyses  that  the  two  longitudinal  rows  of  the  palatal  teeth 
of  the  Salamanders  adhere.  Between  the  anterior  part  of  these  bones, 
behind  the  mtermaxillaries,  is  a  large  oval  space,  which  is  filled  by 
the  membrane  of  the  palate  only;  their  posterior  and  dentary 
apophysis  extends  nearly  as  far  backwards  as  the  sphenoid  bone. 
Perhaps,  observes  Cuvier,  it  is  divided  at  certain  periods  into  two  by 
a  suture,  and  a  palatine  bone  may  then  be  distinguished,  but  he  had 
not  been  able  to  perceive  one.  There  is  in  the  orbit,  at  its  anterior 
wall,  a  great  membranous  space  between  the  maxillary  bone,  the 
anterior  frontal,  and  the  vomer ;  and  it  is  at  the  bottom  of  this  space, 
and  in  a  notch  of  the  vomer,  that  the  internal  nostril  is  pierced  on 
each  side.  The  bottom  of  the  orbit,  on  the  side  of  the  cranium, 
between  the  frontal  and  parietal  bones  on  one  side,  and  the  vomer  and 
sphenoidal  bones  on  the  other,  is  occupied  by  an  oblong  bone  in  which 
the  optic  hole  is  pierced,  and  which  can  only  answer  to  the  orbital 
wing  of  the  sphenoidal  bona  It  is  this  part  which  is  membranous 
in  the  frogs,  and  has  no  existence  in  the  serpents,  in  which  the  parietal 
and  frontal  bones  each  supply  it  by  halves ;  here  it  is  elevated  to  the 
state  of  a  particular  bone.  The  two  occipital  condyles  are  very  much 
separated  from  each  other,  and  placed  at  the  two  sides  of  the  occipital 
hole. 

The  cranium  of  the  European  Aquatic  Salamanders  diners  in  general 
from  that  of  the  Terrestrial  in  having  the  entire  head  more  oblong, 
the  external  nostrils  more  approximated,  the  space  between  the 
vomers  a  simple  small  hole,  thepterygoid  bone  a  mere  plate,  wide 
behind  and  pointed  before,  Ac    They  also  differ  among  themselves. 

The  os  hyoldes  is  subject  to  changes  in  the  Salamanders,  as  in  the 
frog.  In  its  larva  state  it  has  two  hyotdian  branches  springing  from  the 
occipital  bones,  uniting  forwards  under  the  lower  jaw,  and  a  cartila- 
ginous branchial  Apparatus  suspended  at  the  point  of  union  of  those 
branches,  and  supporting  four  arches  on  each  side,  the  first  of  which  is 
attached  to  an  intermediate  stem,  the  three  following  to  a  second  two- 
jointed  stem,  and  these  two  pain  of  stems  to  an  unequal  branch,  as  is 
more  clearly  manifested  in  the  AxolotL  The  adult  Aquatic  Salamanders 
preserve  in  the  bony  state  the  branches  which  still  are  attached  below 
the  fenestra  ovalis,  and  terminate  forward  by  a  truncation  under  the 
middle  of  the  lower  jaw ;  but  the  anterior  articulation  of  these  branches 
is  now  become  membranous.  The  unequal  stem,  in  the  bony  state, 
supports  on  each  side  an  osseous  branch  consisting  of  two  joints, 
terminated  by  a  cartilaginous  point,  and  moreover,  internally,  another 
branch  which  is  Bimple  and  reduced  to  a  filament,  which  goes  from  the 
unequal  stem  to  the  second  articulation  of  the  external  branch.  In 
the  Terrestrial  Salamander,  which  can  only  pass  a  very  short  time  in 
the  larva  state,  aUranains  cartilaginous.   The  two  suspensive  branches 


or  anterior  horns  are  delicate  and  flat,  and  do  not  join  the  cranium ; 
and  the  unequal  stem  with  its  two  branches  soldered  on  each  side  by 
their  two  ends,  forms  only  a  single  chevron-ahaped  cartilage,  each  branch 
of  which  is  pierced  with  a  considerable  gap.    This  remainder  or  vestige 
of  the  branchial  apparatus  does  not  prevent  the  co-existence  of  a  larynx 
and  the  rudiment  of  a  sternum ;  both  indeed  weak  and  membranous 
rather  than  cartilaginous.    The  shoulder  of  the  Salamander  is  very 
curious  on  account  of  the  close  junction  of  its  three  bones  into  a  single 
one,  which  has  the  glenoid  fosset  at  its  anterior  edge,  sends  towards  the 
spine  a  square  lobe  slightly  enlarged  above,  which  is  the  omoplate,  and 
towards  the  breast  a  rounded  disk,  slightly  lobated,  which  is  composed 
of  the  clavicle  and  coracoid  bone,  where  a  suture  which  separates  them 
may  for  a  long  time  be  observed,  and  where  there  always  remains  a 
small  hole.    The  omoplate  has  its  spinal  edge  augmented  by  a  cartila- 
ginous prolongation.    The  cleido-ooracoid.  is  also  surrounded  with  a 
great  cartilaginous  blade  in  form  of  a  crescent,  which  crosses  upon  Hs 
congener  under  the  breast;  for  the  only  vestige  of  a  sternum  remaining 
is  a  cartilaginous  blade  placed  behind  the  two  preceding,  and  which 
represents  the  xiphoid.    The  atlas  of  the  Salamander  is  articulated 
with  the  head  by  two  concave  facets,  and  with  the  second  vertebra  by 
the  face  of  its  body,  which  is  also  concave ;  for,  contrary  to  the  case 
of  the  frogs  and  lizards,  all  the  anterior  faces  of  the  bodies  of  the 
vertebra)  are  convex  in  the  Salamanders,  and  all  the  posterior  faces 
concave;  the  upper  part  is  flat  The  articular  apophyses  are  horizontal, 
and  united  on  each  side  by  a  crest,  which,  joined  to  that  of  the  other 
side,  gives  to  the  vertebra  a  sort  of  roof  which  is  rectangular,  but  with 
its  lateral  borders  a  little  re-entering.  The  posterior  parte  of  a  vertebra 
lie  on  the  anterior  parts  of  that  which  follows  it.    In  lieu  of  spinous 
apophyses,  there  is  only  a  slight  appearance  of  a  longitudinal  ridge. 
The  body  of  the  vertebra,  which  is  cylindrical  and  narrowed  in  its 
middle,  adheres  under  the  roof  above  noticed.  The  transverse  apophyses 
also  adhere  under  the  lateral  crests,  are  directed  slightly  backwards, 
and  divided  by  a  furrow  on  each  of  their  faces,  so  that  their  extremity 
has  as  it  were  two  tubercles  for  carrying  those  into  which  the  base  of 
the  small  rib  is  divided.  These  small  ribs  adjoin  all  the  cervical,  dorsal, 
and  lumbar  vertebrae,  except  the  atlas,  but  are  only  two  or  three  lines  in 
length,  and  are  far  from  surrounding  the  trunk  or  reaching  the  sternum. 
Among  the  Aquatic  Salamanders,  the  Triton  Qeantri  has  the  crest  of  the 
dorsal  vertebrae  more  elevated  and  sharp  than  the  Terrestrial  Salamander; 
this  crest  is  also  rather  more  developed  in  Triton  alp&tru,  and  even  in 
Triton  jmnctahu  and  Triton  poUnatut ;  but  what,  adds  Cuvier,  is  very 
singular,  it  is  precisely  in  Triton  criiCaf eis  that  this  crest  is  most  effaced, 
and  the  upper  part  of  the  vertebra  nearly  plain.    The  vertebra  of  the 
tail  (25  or  26  in  number)  in  the  Terrestrial  Salamander  have  crests  and 
transverse  apophyses  like  those  of  the  back ;  they  become  smaller  and 
smaller,  an<£  counting  from  the  third  caudal,  there  is  under  the  body 
a  transverse  blade  directed  obliquely  backwards,  pierced  with  a  hole  at 
its  base,  which  represents  the  chevron-bones  of  the  lizards  and  the 
other  long-tailed  genera.    Cuvier  counted  33  caudal  vertebrae  in  the 
Triton  alpettrit  and  Triton  cristatu*,  34  in  Triton  Guntri,  and  36  in 
Triton  pwictatut.    They  form,  he  observes,  a  tail  flattened  laterally,  in 
consequence  of  the  elevation  of  their  upper  and  lower  crests.    The 
bones  of  the  limbs  are,  says  Cuvier  in  continuation,  proportioned  to 
the  smalmess  of  the  members  themselves,    The  humerus  has,  above, 
a  round  head ;  a  little  lower,  forwards,  there  is  a  compressed  and  obtuse 
tuberosity;  and  backwards,  a  little  lower  still,  another  very  pointed 
one.    Its  lower  head  is  flattened  from  before  backwards,  and  widened 
to  suit  the  condyles,  between  which  is  an  articular  head,  rounded  for 
the  fore-arm,  and  above,  forwards,  a  small  fosset.    The  Aquatic  Sala- 
mander has  this  bone  more  widened  above  than  the  Terrestrial  species. 
The  fore-arm  is  composed  of  two  separate  bones.    The  radius  has  a 
round  upper  head,  a  narrowed  body,  and  a  compressed  and  widened 
lower  head.    The  cubit  is  more  equal  in  size,  and  its  olecranon  is  very 
short  and  rounded.     The  carpus  has  5  bones  and  2  cartilages  which 
occupy  the  place  of  bones,  7  pieces  in  all :  the  whole  of  these  are 
flat,  angular,  disposed  in  a  pavement-like  order,  and  in  some  respects 
announce  the  structure  to  be  seen  in  the  Ietkyotemnu.    In  the  first 
rank  are  two,  of  which  the  smallest  or  radial  is  cartilaginous.    The 
greatest  belongs  to  the  radius  and  ulna;  between  them  on  the  second 
rank  is  a  single  one ;  then  come,  on  the  third  rank,  four  for  the  meta- 
carpals.   The  first  remains  cartilaginous.    The  metacarpals  are  short, 
flat,  and  narrowed  in  their  middle.    Cuvier  found  only  one  phalanx 
ossified  on  the  first  finger,  two  on  the  second  and  fourth,  and  three  on 
the  third.    The  variety  of  points  by  which  the  pelvis  is  attached  to 
the  spine  is*  he  remarks,  a  very  «wgnl«»  thing.    He  had  individuals  of 
the  Terrestrial  Salamander  in  which  it  was  suspended  from  the  15th 
vertebra  (counting  in  the  atlas),  and  others  in  which  it  was  suspended 
from  the  16th;  and  he  refers  to  a  specimen  (species  undetermined) 
seen  by  M.  Schultse,  'in  which  it  was  suspended  on  one  side  to  the 
16th  vertebra,  and  on  the  other  to  the  17th.    With  regard  to  the 
Aquatic  Salamanders,  Cuvier  found  it  constantly  suspended  to  the  14th 
in  Triton  palmatut  and  Triton  alpettru,  to  the  16th  in  Triton  pttndatu* 
and  Triton  Gemeri,  and  to  the  17th  or  18th  in  Triton  cristatiu.     He  had 
an  individual  of  the  last-named  species,  in  which  it  was  suspended  on 
one  side  to  the  17th  vertebra,  and  on  the  other  to  the  18th.    The 
pelvis  itself  is  quite  differently  formed  from  that  of  the  frogs.    The 
vertebra  which  supports  ft  is  like  those  which  precede  it,  and  has,  like 
them,  on  each  side  a  small  rib,  at  the  extremity  of  which  the  os  ilii  is 


•wrv-n  -y  a  ligament    It  ia  cylindrical,  and  videna  &  little  qd    together,  and  form,  with  thoee  of  ths  oilier  tide,  from  which  they  are 
arriving  at  ths  ootylold  cavity.    The  pobU  and  ieohiom  are  soldered    diitinot,  a  large  diak,  concave  above,  flat  below,  out  eqnars  in  front 


SkuQ  oTatbeUie,  ■ 


„_     in,  oonoeve  aDove,  in  oeiovr,  oui  eqaars  in  front 

and  at  the  anterior  parte  of  the  «idee,  notched  laterally  and  narrowed 
behind  the  ootylold  foam,  and  terminated  baokwudilnaoonoavearoli. 


FsK-tumd  of  Sitboldla. 


and  in  front  of  this  lymphyaia  is  a  oertilago  in  Urn  form  of  a  T 
mtuolea,  which  reoaUa  to  the  obaornr  the  mawupial  bond 


in  the  form  of  a  T  in  tfr 


j  upper 


head  of  the  fun 


it  the  internal  face 


Opossums. 

of  the  neck,  there  h  a  very  pointed  apophysis,  occupying  the  place  of 
a  trochanter :  the  lower  head  ia  widened  and  flattened  from  before 
backwards.  There  are  two  bono*  in  the  leg.  The  tibia,  which  ia  very 
atout  upwards,  haa  in  front  a  ridge,  which  detaches  itself  from  the 
upper  part  of  the  bone  in  the  form  of  a  alender  item,  resembling  the 
vestige  of  a  fibula  discernible  in  various  Rodents,  but  this  does  not 
prevent  the  development  of  a  true  fibula  as  large  aa  the  tibia,  and 
which  descends  a  little  lower.  There  are  9  tarsal  bones,  all  flat  and 
disposed  in  a  pavement-like  order :  the  lower  rank  has  S  for  the 
five  metatarsal  bones ;  the  four  others  consist  of  one  small  (the  tibial) 
at  the  internal  border,  one  great  (the  fibular)  at  the  external  border, 
an  oblong  one  between  them,  placed  obliquely  and  answering  to  the 
tibia  and  fibula,  and  one  square  in  the  middle  of  all  the  others. 
Cuvier  found  but  one  phalanx  on  the  first  finger,  two  on  the  second, 
three  on  the  third  and  fourth,  and  two  on  the  last 

Reproduction  of  Porta — The  power  of  reproducing  excised  or 
injured  parte  has  been  observed  in  no  family  among  the  reptiles 
more  carefully  than  in  the  Tailed  Amphibia.  Plateretti,  Spallanxani, 
Hurray,  and  others  have  recorded  their  observations  with  respect  to 
this  power;  and  Bonnet  particularly  haa  given  most  accurate  descrip- 
tions and  figures  of  his  direful  experiments.  The  arms  or  thighs  of 
Tritona  amputated  sometimes  on  one  aide,  sometimes  on  the  other,  or 
both  on  the  same  ode,  were  oonatantly  reproduced,  and  the  toes  were 
again  gradually  formed  and  endowed  with  motion.  The  tail,  too,  cut 
off  at  various  points,  was  renewed,  pushing  out  by  little  and  little  from 
the  amputated  base.  In  one  case  the  same  limb  wis  reproduced  four 
tiinos  consecutively  in  the  same  """"I  Bonnet  found  that  this 
reproduction  wus  favoured  by  heat  and  retarded  by  cold.  He 
observed  that  the  parts  of  excised  limbs  were  often  reproduced 
with  remarkable  alterations,  either  of  defect  or  excess ;  the  deficiency 
or  exuberance  of  certain  parts  taking  upon  themselves  very  singular 
forms.  In  many,  species  of  Tritons  the  long  bones  of  the  limbs 
detached  from  their  principal  articulation,  and  remaining  suspended 
by  soms  points  which  still  caused  them  to  adhere  to  the  flesh,  were 
found  completely  consolidated  in  a  few  days.  The  most  extraor- 
dinary observation  was  that  consequent  on  the  total  extirpation  of  the 
eye,  which  was  entirely  reproduced  and  perfectly  organised  at  the  end 
of  a  year.  Dufey  has  recorded  their  faculty  of  remaining  frozen  up 
in  Ice  for  a  long  period  without  perishing. 

Their  tenacity  of  life  was  strongly  shown  in  an  experiment  made  by 
M.  Humeri).  Three-fourths  of  the  head  of  a  Triton  marnoratiu  was 
removed  with  a  pair  of  scissors.  The  mutilated  animal  was  placed  by 
itself  at  the  bottom  of  a  large  glass  vessel  in  fresh  water  about  half  an 
inch  deep,  and  which  was  carefully  renewed  at  least  once  a-day.  The 
animal,  although  deprived  of  thsfonr  principal  senses,  without  nostrils, 
without  eyes  and  ears,  and  without  a  tongue,  continued  to  live  and  move 
slowly.  Its  only  communication  with  externals  was  carried  on  by  touch 
alone.  M.  Dumeril  relates  that  it  was  evidently  cooscioi  * 
and  walked  slowly  and  cautiously.  It  raised  the  stun 
towards  the  surface  of  the  water,  and  during  the  first 
making  efforts  to  breathe.  In  lees  than  three  months  rsproduotion 
and  cicatrisation  had  so  done  their  work  that  there  remained  no 
aperture  for  the  lungs,  or  for  food.  At  the  end  of  three  months,  M. 
Dumeril  was  compelled  lo  leave  it  to  the  care  of  another  during  an 
absence,  and  it  died,  in  all  probability,  as  he  observes,  from  want  of 
attention  on  the  part  of  the  person  who  undertook  the  cere  of  it. 
This  specimen  is  now  preserved  in  the  Paris  Museum,  and  exhibits,  ss 
M.  Dumeril  remarks,  the  singular  fact  of  an  animal  having  lived  without 
a  head ;  and  a  proof  of  the  possibility  and  necessity,  even  in  the  Batra- 
chians,  of  a  sort  of  respiration  by  means  of  the  skin.  In  this  animal 
M.  Dumeril  states  that  respiration  wss  certainly  thus  carried  on  for 
three  months,  although  the  stump  of  the  amputated  part  presented  a 
cicatrice,  the  smooth  surface  of  which  proved,  even  when  examined 
by  a  magnifying  glass,  that 
there  was  a  complete  obtura- 
tion  of   the  (esophagus   and 

Dr.  Von  Siabold  has  also 
recorded  his  observations  on 
the  reproduction  of  wounded 
or  lost  parts  in  the  Triton  nigrr. 

The  following  are  some  of 
the  more  remarkable  genera 
belonging  to  the  Tailed  Am- 

j   pkBUa.— 

Pratmopiu. 
Hesd  fiat,  broad;  two  con- 
I  centric  rows  of  teeth  (the  inner 
row  palatine)  in  the  upper  jaw, 
and  a  single  row  only  in  the 
lower  Jaw;  tongue  free  in 
front ;  operculum  situated 
about  half  way 

the  mouth  and  the  fore-leg ; 
three  opercular  cartilages,  between  the  posterior,  two  of  which  form 
the  aperture ;  feet  fimbriated  on  their  outer  edge;   toes  four  on  the 


p  of  its  neck 


f  way  betweei 
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anterior  feet,  and  five  on  the  posterior ;  of  the  latter  the  fourth  and 
fifth  are  webbed  and  without  claws. 

This  is  the  AbraiicAai"  and  Mmopoma  of  Harlan;  JVefonepni of 
Barton ;  CvyprooroneA*!  of  Leukardt  and  Fitringer  ;  Salanaxdrapi  of 
Waaler. 

There  are  two  species  known,  the  Pralanopnt  horrida  and  P.  fmca. 
The  first  species  is  well  known.    Its  length  is  about  two  feet ;  bssd 


and  short ;   colour  slaty  with  dark  spots  on  the  body ;  > 


of  the  Anglo-Americans ;  and  FitcKJSolamandat  of  the  Germans. 

It  inhabits  the  Ohio  and  Alleghany  rivers. 

This  Batrechian  is  carnivorous  and  very  voracious ;  nothing  that  it 
can  devour  is  spared  by  it  The  fishermen  dread  it  very  much,  and 
believe  it  to  be  poisonous.  Indeed  the  appearance  of  the  animal  ia 
altogether  uncouth  and  forbidding. 

Michaux  appears  to  have  been  the  first  traveller  who  discovered 
and  noticed  the  Protonoptii.  He  states  that  in  the  torrents  of  the 
Alleghaniee  is  found  a  species  of  Salamander,  called  by  the  inhabitant! 
'  Alligator  of  the  Mountains,'  and  that  there  are  some  which  are  two 
feet  m  length. 

There  is  a  well-preserved  skeleton  of  Prrtonopiii  horrida  in  the 
museum  of  the  Royal  College  of  Surgeons  in  London. 


a,  Month  open,  tbev 

Sieboldia. 

Hsad  huge,  trigono-ovate ;  rostrum  produced,  vertex  conTti; 
forehead  concave ;  nostrils,  in  the  anterior  margin  of  the  maxilla 
approximate ;  eyes  very  small,  hardly  distinguishable ;  no  parotid) ; 
tongue  not  distinct ;  palatine  teeth  numerous ;  a  crest  on  the  anterior 
margin  of  the  vomers ;  posterior  feet  with  cutaneous  appendages ;  toa 
small,  free,  with  depressed  cutaneous  lateral  lobes ;  tail  rather  round 
at  the  base,  very  much  depressed  in  the  middle  and  behind,  head 
thickly  covered  with  glands ;  body  depressed,  with  transverse  foldi 
and  a  long  thick  cutaneous  appendage  on  each  side. 

Figures  of  the  skull,  showing  the  teeth,  of  the  skeleton  of  the  fore- 
hand, and  of  some  of  the  vertebra,  are  given  on  the  preceding  page. 

This  is  the  genus  Mcgolobatrachui  of  Tsohudi;  but  the  Prince  of 
Canino'a  name,  Sitboldia,  has  the  right  of  priority.  The  genus  belongs 
to  the  sub-family  Andrutdina  of  the  Priitce'n  Salanandridtr. 

Siebaldia  maxima  is  the  Salamandria  marma  of  Schlegel  ('Fsuns 
Jnpon.,'  viL,  tab.  vi,  viL,  viii),  and  was  found  by  Dr.  Ton  Siobold  is 
a  lake  on  a  basaltic  mountain  in  Japan.  He  brought  away  a  male  sad 
a  female  ;  but  the  former  devoured  the  latter  during  the  passage.  Tha 
gill-aperture  slit  always  remains  open  in  Prottmoptii,  but  in  this  gnat 
newt  the  slits  are  closed.  This  animal  is  the  nearest  living  analogue  of 
Andriat  Scheuchieri,  the  celebrated  Homo  Ihlnvii  Tatit  of  Scheuchsv. 
Triton. 

Head  rounded,  convex;  vertex  somewhat  flattened;  tongue  small. 
semi-globular,  slightly  free  at  each  side,  free  and  pointed  behind; 
palatine  teeth  numerous,  disposed  in  two  rows;  body  granulotu; 
no  parotids ;  tail  compressed,  aa  long  as  the  body  ;  glandular  pent 
behind  and  over  the  eyes,  and  a  longitudinal  row  of  distant  and 
similar  pores  along  each  side.  Toes  four  on  the  anterior  and  fire  on 
the  posterior  feet.     Crests  of  the  back  and  tail  (in  the  male)  separate. 

Example,  Triton  crufofaa 

The  colour  ia  blackish,  orange-coloured  beneath,  sprinkled  with 
round  black  spots ;  aides  dotted  with  white ;  upper  lip  overhanging 
the  lower,  but  not  having  a  distinct  lobe ;  body  warty  or  tubtrcJ- 
lated ;  tail  rather  smooth,  compressed,  sharp,  trenchant  above  and 
below.    Length  six  inches. 

Malt  (in  the  spring)  with  an  acute  toothed  dorsal  crest;  tail  with 
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a  longitudinal  white  stripe.  In  winter  without  a  crest,  and  much 
resembling  the  female. 

Female. — Wo  ereet ;  lower  edge  of  the  tail  orange, 

YtHmg. — Olive-brown  with  a  sulphureous  donal  line ;  abdomen 
orange,  spotted  with  black ;  lower  edge  of  the  tail  orange-red. 

Thin  is  the  Laccrta  jxduttrit  of  Linweus;  Salamandra  uqualica 
of  Raj  ;  Salnnmdra  trittala  of  Schneider,  Daudin,  4c. ;  Trilvn 
paliutrii  of  Fleming;  Satamatidra  platycauda  of  Rueooni;  Molgeat 
Merrett;  Molgt  paluttru  of  Merrem;  Grout  Wantr-Salamaiukr  and 
Sump/Salamander  of  Beohstein ;  Warty  Lizard  of  Pennant ;  Common 
Warty  iVtw*  and  Great  Water-Neat  of  the  British. 

It  is  distributed  over  the  whole  of  Europe,  and  is  found  in  western 
and  northern  Asia. 


Triton  trutatut,  mile,  Id  Ihe  i 


a  tamed  leaf  npaa  her 
Included  «k-  The  lann  (aided  back  represent  taoee  La  wliioh  *%t%  have 
already  been  Urns  laid.     (Kuseonl.) 

insects,  and  indood  tiny  small  living  animals  which  come  in  its  way, 
are  unsparingly  devoured.  It  is  a  great  destroyer  of  tadpoles,  and 
the  smaller  Water-Newt  (Liitatritonpunclatv)  frequently  falls  a  victim 
to  its  ferocity  and  voracity.  Mr.  Bell  bes  taken  them  more  than  ouos 
in  the  act  of  swallowing  an  individual  of  On  smaller  species,  wliiuli 
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was  so  large  as  to  occasion  great  difficulty  and  delay  in  the  act  of 
deglutition.  In  swimming,  the  legs  are  turned  backwards  to  lessen 
resistance,  and  the  animal  is  propelled  principally  by  the  tail.  Every 
one  haa  observed  the  Newts,  or  Efte,  as  they  are  called  in  many  places, 
floating  motionless  at  the  surface  of  the  water,  with  their  limbs 
extended  at  right  angles  with  the  body,  and  their  toes  spread  out 
Their  progression  at  the  bottom  of  the  water,  and  on  land,  is  per- 


t  eggs, 
a     She 


Gen&atim 
indebted  to  the  observations  of  RusconL      Mr. '  Bell,  i: 
'  British  Reptiles,'  has  confirmed  most  of  Rusconi's  observations,  and 
also  added  some  of  his  own. 

Rusconi  enters  into  minute  details  of  the  actions  of  the  male  from  the 
time  of  its  first  pursuit  of  the  female  to  the  period  of  fecundation,  for 
which  we  refer  the  reader  to  the  work  itself.  ('  Amours  das  Salamandres 
Aquatiques,  et  Developement  du  Tetsrd  de  ess  Balamandres  depuis 
I'CEui  jnsqu'  a  1' Animal  Parfait,'  Milan,  1821.)  Prior  to  the  time  of 
depositing  her  eggs,  the  female  remains  immoveable ;  at  last  she  moves, 
and  slowly  goes  in  search  of  a  plant  proper  for  receiving  her  e| 
choosing  almost  always,  when  present,  the  Polygonum  PeriKoi 
first  approaches  her  head  to  the  edges  of  a  leaf,  and  turns  it  wiui  ner 
snout  m  such  a  way  that  the  lower  surface  of  the  leaf,  which  was  towards 
the  bottom,  is  turned  towards  her  breast :  then  with  her  fore-paws  sbe 
passes  the  turned  leaf  beneath  her  belly,  seises  it  with  her  hind-pawa, 
and  conducts  it  beneath  the  vent,  folding  it  at  the  same  time,  and 
forming  with  it  an  angle  the  opening  of  which  is  directed  towards  the 
tail.  The  egg  in  escaping  from  the  vent  would  thus  pass  through  the 
middle  of  the  angle  formed  by  the  leaf,  but  the  salamander  stops  it 
in  its  fall  by  her  hind-feet,  shuts  up  this  angle  with  them,  and  thus 
forms  in  the  leaf  a  fold  in  which  the  egg  is  held.  Still  on  the  removal 
of  the  feet  the  egg  would  fall  to  the  bottom  of  the  water;  but  the 
careful  parent,  before  she  quite  the  leaf,  folds  it  an  firmly  with  her 
hind-feet  that  the  gluten  with  which  the  envelope  of  the  egg  is 
surrounded  spreads  from  the  pressure  on  the  two  internal  surfaces  of 
the  leaf,  and  prevents  the  folda  from  opening.  *  When  several  eggs 
have  been  laid  in  this  maimer,  in  different  leaves,  the  female  remains 
quiet  until  another  male  comes  to  caress  her.  Rusconi  did  not 
ascertain  how  long  the  period  of  laying  continued  ;  bat  he  found  eggs 
as  early  as  the  middle  of  April  and  as  late  as  the  middle  of  July. 

The  following  figures,  given  by  tbe  same  author,  exhibit  the  several 
stages  of  the  evolution  of  the  egg  which  was  kept  on  its  proper  leaf : 
these  stages  are  denoted  by  the  dates  of  the  days  on  wnich  the 
drawings  were  made.  Thus,  the  figure  marked  23rd  April  shows  the 
egg  of  its  natural  aixe,  and  the  figure  below  it  the  same  ""C"ifl-< 


April  2s.       April  16.       April  38. 


The  temperature  of  the  water  during  the  period  of  Ruaeoni's  obser- 
vations varied  from  22°  to  27"  Centigrade  (71*6*  to  80'6o  Fair.)  The 
globule  in  the  centre  of  the  ovum  is  white  with  a  yellow  tint,  and  is 
environed  with  a  glairy  matter,  to  which  it  is  not  attached,  so  that  it 
can  move  freely  in  every  direction.  Its  envelope  is  membranous,  of 
glassy  transparence,  and  covered  with  a  very  clear  viscid  matter  :  the 
specific  gravity  of  this  matter  appeare  to  be  less  than  that  of  the 
globule.  In  three  days  the  globule  had  undergone  the  change 
exhibited  at  April  28.  Under  the  microscope  may  be  observed  in  the 
embryo  the  commencement  of  the  parte  which  are  to  become  the 
head,  the  belly,  and  the  tail  The  globule  at  first  becomes  enlarged, 
than  elongated,  and  ita  previously  smooth  surface  presents  some 
snTSJl  eminences.  If  it  has  not  been  fecundated,  or  has  lost  ita  proline 
power,  it  enlarges,  nevertheless,  during  the  first  days,  ea  in  ordinary 
oases,  but  afterwards  changes  so  as  to  resemble  a  vesicle  half  filled 
with  water :  when  this  appearance  comes  on,  the  egg  baa  lost  its 
vitality. 

On  the  28th  of  April  (fifth  day)  the  embryo  has  grown  ao  long  that 
it  becomes  bent  in  order  to  accommodate  itself  to  the  circumscribed 
envelope.  Now  the  head,  abdomen,  and  tail  are  easily  distinguishable, 
and  near  the  head  {the  larger  extremity)  ■mall  elevations  (Ihe  rudi- 
ments of  gills  and  forefeet)  are  perceptible.  These  parts  become 
more  apparent  by  the  30th,  whan  in  the  concave  side  of  the  embryo 
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tnd  towards  the  head  a  small  furrow  ii 


tail  has  already  assumed  it*  oar-like  form.  The  embryo  begins  to 
more,  and  its  heart  may  be  seen  to  boat ;  colour,  too,  begins  to  be 
preseu  t  Thin  appear*  to  be  a  critical  state  of  the  embryo ;  for  almost 
half  of  those  of  which  the  development  was  watched  by  Ruaooni,  died 
at  thin  period  or  soon  after.  3rd  Hay.  On  one  aide  of  the  head,  and 
before  the  two  elevations  which  are  the  rudiment*  of  the  fore-feet, 
filament*  to  the  number  of  four  on  each  aide  may  be  observed.  1th 
Hay.  The  bhangs*  of  position  beoome  frequent.  In  that  here  presented 
the  embryo  shows  the  lower  part  of  its  head  and  trunk,  which  is  white 
inclining  to  green.  On  the  cheat  between  the  gilla  of  the  two  aide*, 
where  the  pulsations  of  the  heart  are  seen,  small  irregular  blackish 
spots  are  observable.  Before  the  two  clssper*  are  seen  also  other 
blackish  apota,  forming  the  junction  of  the  two  bands  which  run  along 
the  back,  as  shown  in  the  preceding  figure.  The  circulation  of  the 
blood,  which  is  simple,  and  performed  by  a  single  curved  vessel,  i* 
seen  in  the  gills,  which  are  of  a  glassy  transparence,  and  consist  only 
of  a  single  filament  without  leaflets  aa  yet  5th  May.  Traces  of  the 
eyes  may  now  be  just  seen ;  and  the  rudiment*  of  the  two  leaflets  are 
perceptible  on  the  two  longest  gills.  6th  Hay.  The  upper  small  figure 
shows  the  young  Salamander,  seen  from  above,  and  of  the  natural  siie, 
just  escaped  from  the  envelope.  Before  it*  escape,  the  embryo  as  it 
enlarges  gradually  dilate*  the  envelope,  which  at  last  it  tears,  and  so 
force*  its  way  out  Aa  yet  the  eyes  are  scarcely  defined,  though  they 
form  two  prominences  on  the  side*  of  the  head,  and  its  mouth  is  so 
slightly  traced  that  attentive  observation  ia  required  to  detect  it ;  for 
it  is  indicated  only  by  a  alight  transverse  depression  beneath  the  head, 
and  between  the  two  prominences  formed  by  the  eyes,  and  in  the 
middle  of  the  space  between  the  anterior  border  of  the  head  and  the 

Xof  the  neck.    Its  fore-feet  begin  to  separate  like  buds  from  the 
which  last  are  gradually  furnished  with  small  leaflets. 


below;  Mars  ti- 


ll this  stage,  magnified  and  seen  from 
leucea  formed  by  the  globes  of  the  eyes, 

m  ia  the  slight  depression  which  afterwards  beoomee 

the  mouth ;  c,  the  hook  of  the  right  side ;  d,  the  gills  of  the  same 
side;  r,  rudiment  of  fare-feat  of  the  same  skU;  /represents the  same 
seen  in  profile,  and  g  the  same  seen  from  above. 


Farther  ittgts  of  developmi 


The  middle  and  small  figure  above  shews  the  natural  sise  of  the 
Salamander-Tadpole  on  the  18th  of  May,  twelve  day*  after  it*  exclueiou 
from  the  egg.  By  this  time  the  fore-feet  have  become  lengthened,  and 
sre  divided  at  their  extremity  like  a  bicuspid  tooth;  these  two 
tubercles  elongate,  and  are  converted  into  two  toe*.     Now  the  eyea 


are  disclosed ;  the  pupil  black,  the  white  speckled  with  various  colours. 
The  yellow  back  of  the  little  animal  has  become  green,  and  the  gUli 
are  now  furnished  with  leaflets,  in  which  red  blood  circulates.  The 
transverse  depression  between  the  eyea  above  noticed  baa  become  a 


very  large  month,  whose  extremities  extend  on  the  sides  of  the  head 
to  the  eyes.  The  head,  hitherto  narrow  behind,  has  become  much 
enlarged  near  the  origin  of  the  gilla.  The  two  hooka  by  which  the 
animal  anchored  itself  have  disappeared,  and  the  opaque  body  has 
beoome  so  transparent  that  the  action  of  the  heart  and  the  form  and 
disposition  of  the  abdominal  viscera  may  be  observed  in  the  living 
anjinal  'With  this  advance  in  organisation  the  sluggishness  of  the 
animal  has  vanished,  and  its  habits  are  now  manifested.  It  may  be 
seen  near  the  surface,  hiding  beneath  leaves  or  swimming  with 
rapidity.  If,  while  ft  floats  at  rest,  a  small  aquatic  insect  should  paaa 
before  it  near  the  surface,  it  pursues  it  deliberately,  and  as  soon  aa  it 
approaches  within  reach,  darts  upon  it  and  swallows  the  pray.  Here 
then  we  have  the  little  Salamander  in  the  enjoyment  of  active 
patinaa!  life. 


Furtbir  stages  of  development  of  IKtoa  crittotm. 

hows  the  vouui  Salamander  at  this  staffs ,  natural  slse,  sera  from  above ; 
and  A,  the  same  magnified,  seen  from  above  and  In  profile 

1  the  18th  of  May  the  Salamander  has  put  on  the  form  above 
given  in  the  upper  figures,  seen  from  above.  About  this  time  the 
hind-feet  begin  to  appear,  and  the  fore-feet  are  well  developed  ;  these 
last  are,  as  will  be  seen,  long  in  proportion  to  the  trunk.  The 
following  are  the  principal  point*  manifested  under  the  microscope  in 
this  stage  :— - 1,  two  small  eminences  or  excrescences,  extending  from 
the  axil!*)  to  the  abdomen ;  2,  the  parietes  of  the  abdomen  take  the 
colour  of  the  insects  on  which  the  animal  feeds ;  S,  the  changes  of 
colour  from  yellow  to  green,  during  the  growth  of  the  tadpole,  ara 
purely  accidental,  and  commence  immediately  on  the  escape  of  the 
animal  from  the  egg  ;  4,  the  inner  toes  first  push  forth,  and  this  holds 
good  also  with  regard  to  the  hind-feet ;  S,  the  amylaceous  bone  of  the 


period,  and  even  sooner, 

expel  air  from  the 
mouth.  The  two  lower 
cuts   show  the   same 

12th  June  ;  the  mull 
figure  represent*  it  of 
ths  natural  siee  and  aa 

'  seen  from  above,  and 
the  larger  figure  mag- 
nified and  in  profile. 
Now  the  hind-feet  have 
almost  attained    their 

■.  development,     though 


>e  fifth  t* 


Last  state  of  the  tadpole  of  lYibm  trittatta.  The  lungs  sxtand  about 
half-way  down  the  trunk,  and  are  visible  through  the  parietal  of  the 
The  longest  gills,  which  were  furnished  with  only  18  or 
1 18  or  11  days  previously,  have  now  nearly  SO. 

.  . .  18th  of  July  the  young  Salamander,  aa  represented  above, 
had  arrived  at  the  maturity  of  its  tadpole  state,  and  it  is  represented 
watching  a  small  mollusk  to  ascertain  whether  it  ia  living  and  fit  for 
prey.  Ruaooni  found  that  on  this  day  the  gills  appeared  rather  shorter 
than  on  the  day  before.  On  the  next  day  the  leaflets  at  the  extremities 
of  the  gill*  were  obliterated,  and  the  gill-stem  itself  waa  shortened. 


On  the  37th  of  July  the  Salamander  had  lost  e 


n  ths  a 


which  it  had  undergone 
its  metamorphosis. 

In  ita  complete  state 
thia    species    habitually 


which  baa  been  ita  abode 
ia  dried  up,  and  the 
MiimH  finds  itflelf 
obliged  to  walk  in  search 
of  another. 

The  development  of 
the  Common  Smooth 
Newt  (Limotriio*  ptme- 
lain*,  Bell ;  Triton  pnno- 
tabu,  A  uct  i  Triton 
pahutru,  Laur. ;  Solo- 
MmJra  punctata,  Deud. ; 
Molg*  punctata,  Merr. ; 
Salon nn dr it  txigua. 
Ruse.;  and  Breton  lizard 
of  Pennant)  Was  also  ob- 
served by  Husooni ;  bat 
it  did  not  require  parti- 
cular notion,  being  Tory 
similar  to  that  of  Triton 
crutatnt.  Triton  pane- 
taint,   however,   showed      "W 


a  lot.  of  whose  blod-fect  are  fur. 

_. 7 o  breeding  Haaon  with  a  black. 

:    orach    the    more     •J'0"*0'  membrane,  In  tha  act  of  luluns;  hli 
briak  animal  of  the  two;      taJ1i  *•  f™*u- 
and  the  lashings  of  the  tail  of  the  male  in  hia  approaches  to  the 
female  were  much  more  rapid. 

SaloMandra. 

_    Tuple;  tongue  broad ; 
parotids  large ;    body 
sprinkled  with  many  small  glands ;  toes  free ;  tail  rather  smooth. 

Example,  Salawumdra,  maculosa,  Laur. 

Thia  species  ia  black  with  yellow  spots,  and  haa  numerous  prominent 
warty  excrescences,  on  the  sides ;  tongue  very  large ;  palatine  tooth 
spatulifonn ;  toea  smooth. 

Thia  ia  tha  Salamondra  at  Oesner;  Salamondra  Itrrtilrit  of 
Aldrovandus,  Bay,  and  nth  era  ;  Salamandre  de  Tart  of  the  French  ; 
and  Gtfiukte  Erd-Salamander  of  the  Qonnana. 

It  inhabits  Central  Europe  and  the  mountainous  parte  of  the  south 
of  Europe. 

The  Land  Salamander,  unlike  the  Tritons,  ii  ovoviviparous,  though 
the  young  at  first  inhabit  the  water  and  undergo  metamorphoses  till 
they  arrive  at  the  mature  state  which  fits  them  for  living  upon  land, 
where  they  haunt  cool  and  moist  places,  being  not  unfrequently  found 
about  fallen  timber  or  old  walla.  Their  food  principally  consists  of 
insects,  worms,  and  small  molluscous  »nim»l«  In  the  winter  they 
retire  to  some  hollow  tree  or  hole  in  an  old  wall,  or  even  in  the  ground, 
where  thsy  coil  themselves  up,  and  remain  in  a  torpid  state  till  the 
spring  again  calls  them  forth. 

The  body  of  the  Salamander  is  largely  covered  with  warty  glands. 
These  secrets  a  milky  fluid  of  a  glutinous  and  acrid  naturelike  that 
of  tha  toad,  which,  if  not  capable  of  affecting  tha  larger  and  more 
b^My-organiaed  animals,  appears  to  be  a  destructive  agent  to  some 
of  thoae  which  are  less  highly  organised.  Thai  Laurenti  provoked 
two  gray  lizards  to  bite  a  Salamander,  which  at  first  attempted  to 
escape  from  them,  but  being  still  persecuted  ejected  some  of  this  fluid 
into  their  mouths ;  one  of  the  lizards  died  instantly,  and  the  other 
fell  into  convulsions  for  two  minutes,  and  then  expired.  Some  of 
thia  juice  was  introduced  into  the  mouth  of  another  lisard "  " 
became  convulsed,  waa  paralytic  on  the  whole  of  one  side,  and  i 


n  appalling  picture  of  the  symptoms  pro- 
'  L  —  it  with  horror,  as  moat 
i  part  of  ths  poisoner's 
sas  a  proverb  that  ha 
if  as  many  physicians  as 
the  animal  had  spots;  and  another  still  mote  hopeless  :  "If  a  Sala- 
mander bites  you,  put  on  your  shroud." 

N  ot  only  waa  its  bite  considered  fatal  and  the  administration  of  the 
animal  itself  taken  internally  believed  to  be  deadly,  but  anything  that 
ita  saliva  had  touched  was  said  to  become  poisonous.  Thus,  if  it  crept 
over  an  apple-tree,  it  was  supposed  to  poison  all  the  fruit  with  ita 
saliva ;  and  even  herbs  on  which  the  fluid  fell  were  believed  to  affect 
those  who  tasted  them  with  vomiting.  These  fables  bad  taken  such 
strong  hold,  that  it  was  thought  worthy  of  record  in  tha  '  Acta  Acad. 
Bat.  Cur.'  that,  a  man  had  eaten  a  Salamander,  which  hia  wife  had  put 


into  his  food  in  tha  hope  of  becoming  a  widow,  without  suffering  any 

But  the  grand  absurdity  of  all  was  tha  belief  that  the  Salamander 
waa  incombustible ;  that  it  not  only  resisted  the  action  of  fire,  but 
extinguished  it ;  and,  when  it  saw  the  flams,  charged  it  as  an  enemy 
which  it  well  knew  how  to  vanquish. 

Aristotle,  whose  Salamandra  {s-aAanaXsa)  thia  appears  to  be,  haa 
been  quoted  aa  giving  hia  sanction  to  thia  belief;  and  indeed  he  cites 
proof  that  there  are  sflnaBjahl  over  which  flame  has  ni 


report ;  and  it  is  not  improbable  that  a  copious  secretion  of  the  fluid 
above  noticed  might,  in  a  rapid  and  short  passage,  so  damp  the  fire 
that  the  animal  might  get  through  comparatively  unhurt.  .Elian 
(ii  SI)  says  not  only  that  it  will  live  in  the  flames,  but  that  it  attacks 
fire  like  an  enemy.  Nicauder,  Dioscoridea,  and  Pliny  all  add  their 
authority ;  and  the  latter  not  only  relates  that  they  extinguish  fire  by 
their  touch,  but  that  they  an  withouUsoi  and  produce  nothing.  He 
dwells  on  their  poiaon  aa  being  of  the  wont  description,  and  is  profuse 
in  his  catalogue  of  remedies.  {'Hist  Nat,'  mix.  i.)  But  even  so 
late  as  1788  there  waa  an  attempt  to  revive  these  wondrous  tales.  X 
French  consul  at  Rhodes  relates  that,  while  sitting  in  his  chamber 
there,  he  heard  a  loud  cry  in  his  kitchen,  whither  he  ran  and  found 
bla  cook  in  a  horrible  fright,  who  informed  him  that  he  had  seen  the 
devil  in  the  fire.    M_  Pothonier  then  states  that  he  looked  into  a 


ulna,  seen  from  above,  o,  profile  of  head. 
bright  fire,  and  there  aaw  a  little  animal  with  open  mouth  and  palpi- 
tating throat  He  took  the  tonga  and  endeavoured  to  secure  it  At 
hia  first  attempt  the  animal,  which  he  says  had  been  motionless  up  to 
that  time  (two  or  three  minute*),  ran  into  a  comer  of  the  chimney, 
having  lost  the  tip  of  ita  tail  in  escaping,  and  buried  itself  in  a  heap 
of  hot  ashes.     In  hia  second  attempt  the  consul  was  successful  drew 


AMPHIBIA. 


dwith 


the  animal  out,  which  ha  daaoribai  m  a  kind  of  mull  lisard,  plunged 
it  into  spirit  of  wine,  end  gave  it  to  Buffon.     This  appears  to  be 
circumstantial,  and  M.  Pothonier,  whose  heed  wu  evidently  filled 
preooDoeived  opinions,  may  be  acquitted  of  any  intention  to  deoa. 

That  the  akin  of  an  animal  which  oonld  resist  the  action  of  fire 
should  be  oonsidsrad  proof  against  that  element  ii  not  to  be  wondered 
at  We  accordingly  find  that  a  cloth  said  to  be  made  of  the 
salamanders  wee  incombustible,  as  is  notioed  by  Marco  Polo,  who 
however  wai  shrewd  enough  to  observe  that  those  fire-proof  clothe 
wan  really  made  of  a  mineral  substance  (asbestos,  no  doubt,  which 
the  old  writers  termed  Salamander's  Wool).  Such  moat  probably 
the  Salamander-Cloth  aant  by  the  Tartar  king  to  the  Roman  pot 
in  which  the  Holy  Napkin  (Snoarium  Domini)  Is  preserved. 

Among  the  other  fables  may  bo  notioed  the  belief  that  the  saliva 
of  the  Salamander  was  depilatory — having  the  power  to  remoi     *    ' 
and  substitute   bald    places  for  luxuriant  tresses.      Martial 
epigram,  of  which  this  notion  forma  the  point  (lib.  ii.,  op.  livi). 

Its  heart,  worn  as  an  amulet,  was  considered  to  be  a  prophylactic 
against  fire,  and  it  was  need  in  medicine  to  eradicate  leprosy. 

It  could  hardly  be  expected  that  the  alchymiat 
aajiaadl  of  which  such  wonders  were  rife ;  and  wo 
that  the  power  of  transmuting  quicksilver  into  gold  v 
them.  To  this  and  the  wretched  reptiles  were  plao 
the  coals,  and  quicksilver  introduced  through  an  iron  tube  waa  poured 
upon  them.  This  experiment  was  supposed  to  be  accompanied  with 
danger  to  the  lib  of  the  operator.  Those  who  would  further  s  " 
on  the  legends  connected  with  this  subject  may  consult  Funk'i 
1  De  Salemand™  Terresfcria  Vita,  Evolutione,  at  Formations.' 

In  the  catalogue  of  the  specimens  of  Amphibia  in  the  British 
Museum  the  following  arrangement  is  adopted.  The  catalogue  of 
the  first  suborder,  the  Anwrtna  Amphibia,  is  not  yet  published 
(June,  1868). 

Order  L    BATBACHIA. 

Suborder  t    SaUnrTU  (including  the  Frags  and  Toads). 

(Arrangement  not  yet  published.) 

Suborder  II     Obasusxu, 


Fain.  L     Ssa4Mi  wr>Tin>  si 


North  America,  Rest  Coast. 


„  Tyikmnotmm 

„  Baldemani  (J) 

fnntaUm 
Pmodonglntinorwm 

„        grtmmiatnm 
JktmoffnatAtit  niga- 


Bemidactyimn  smrioMM 
Batrachottpt  attaumtut  . 

,,  ayadridigitaltu 


PLITHDDOnTIDa. 

North  America,  East  Coast. 


Order  II. 
Fein. 
Bitbddia  maxima   . 
Pmimoim  horrida     . 


North  America,  East  Coast 


PSEUDOSA.URIA. 

Photon  ofsiojl 

.    .     North  America,  East  Coast 


Fam.  II.     AMFHicmDi. 

.    North  America,  Beat  Coatt 
iftirmaoprit  trtdactyla     ...  „  „ 

Order  III.    PSEUDOPHIDIA. 
Fam.  L     CsHILirojl 

ClectKo  graalii Tropical  A 


Siphonop*  mtemtpta  . 
„        Mexieana 

Icthgvphii  gUuinotut  . 


Pntoptc 


Order  IT.    PSEUDOICTHYAS. 
Fam.  L    LsnnoeiH*  hid  a. 

Tropical  America. 
West  Africa. 


Europe. 
North  A 


A  murine.  East  Coast 


■WaocrypJii 

Order  T.  MEANTIA. 

Fam.  L  Putnam  a. 
Prnteui  anguinut 
Necturtu  maevhmu 

Fam.  IL    Srammi 

Siren  Lacertina Carolina. 

„    intermedia     ....    Texas. 

Punulobranch  w  itriaim  .     .     North  America,  East  Coast 

Fosan.  aaraiiu. 
Fottii  Anourous   Amphibia. — Fossil  Frogs  have  bean  found  in  the 
Coal-formation  of  the  Rhine  (Papitr-KohT)  in  company  with  the  fishes 
Two    species  hare  been 


described,  and  there   are  many  examples  in  the   museum  at  Bonn, 
found  in  t" 


In  this  c 


Earl  of  Rnnisk'illen  and  Sir  Philip  Egerton,  Bart 


a  the  collections  of  the 


Falmtfhrrm  Qmuri.     (Teehodl.) 

Fottii  roods.— Here  may  be  noticed  the  foseil  epeoimens  Gram  the 
CEningen  Bods— Mombinalor  (Eningauu,  Agass.     {PtUphiint  Agamimi, 


Tschudi),  and  PaiaojArmot   Qtmai,  Taohudi 

der  Batnchier'  of  J.  J.  Taohudi,  pp.  M,  SB,  tab.  1,  S.  2,  S.) 

Femii  Saiamandridit. — Few  fossils  tun  awakened  mora  curiosity 
than  the  Hono  DUmvU  Tali*  of  Soheuohier,  who  waa  unwearied  in 
collecting  organio  remains,  which  ha  considered  irrefragable  evidence 
of  the  general  deluge.  At  length  he  obtained  from  the  (Eningen  Beds 
(Miocene  Period  of  Lyell)  a  fossil  which  ha  viewed  with  transport  as 
the  unequivocal  remains  of  Man  hlMaaU  A.  ahort  daaeriptioD  of  this 
specimen  waa  published  by  him  in  the  '  Philosophical  Transactions' 
for  1726.  He  again  brought  forward  thia  piece  of '  good  fortune' — (in 
hia  rapture  he  write*  the  lest  two  words  in  Greek — )  in  his  '  Physios 
Sacra,  where  he  tells  us  that  previously  he  had  only  possessed  two 
dorsal  vertebne.  Of  the  humanity  of  hia  prise  he  certainly  entertained 
no  doubt.  In  liis  rapturous  rieion  he  aaw  in  the  fossil  not  only  one 
pert  of  the  human  skeleton,  but  many  parts.  No  fancy  oould  possibly 
lead  astray  in  a  oaae  where  there  wen  appearanoea  of  bones,  and  flesh, 
and  even  the  aoflar  parts  of  Bash,  impressed  on  the  solid  atone.  Hare 
indeed  waa  a  rarity  above  all  rarities.  He  gins  no  bad  figure 
of  the  fossil  in  tab.  xlix.  of  the  work  last  quoted.  When  we  look  at 
that  figure,  it  is  difficult  to  ooneeive  how  such  ramaina  oould  ban 
appeared  to  a  physician,  who  moat  hare  had  some  acquaintance  with 
osteology,  to  be  those  of  man;  and  we  can  only  account  for  it  by 
the  ril i intra  whlnh  an  nrnrtfrrt  baaginaaion  ""*  -  -i-fc— — 1-- >  «Jh— mn. 
to  theory  can  produce.  The  iteration  and  determination  of  Soheuooier 
had  its  effect,  and  naturalists  adopted  hia  opinions.  Gesuer  (1768) 
appears  to  have  been  the  first  who  threw  deserved  doubt  on  the  alleged 
nature  of  the  fossil ;  for  though  he  quotes  it  as  an  snthropolito,  he 
nevertheless,  having  become  poaaaased  of  a  similar  specimen,  offers 
Ma  conjecture  that  it  waa  a  fossil  fish  (Sttonu  ofertii,  Linn.),  and  the 
obsequious  naturalists  wen  now  aa  ready  to  follow  turn  aa  they  had 
been  eager  to  run  after  Schenohaer. 

Oeener'a  specimen  doe)   not  appear  to   have   been   engraved,  nor 
another    which  waa    said    to    be   in    the    convent  of   Augustine  at 
a  third  specimen,  more  complete  than  Schauchier's, 

of  Dr.  J.™™.™  of  Zu- 
rich, and  is  now  in  the 
British  Museum.  A 
figure  of  this  waa  pub- 
lished by  Karg,  in  the 
'  Memoirs  of  the  Society 
of  Naturalista  of  Suabia.* 
Curier  well  observes 
that  a  comparison  of 
the  specimen  with  the 
skeleton  of  Man  roust  at 
once  have  destroyed  the 
idea  that  it  waa  enthro- 
polite ;  and  it  would  be 
a  waste  of  apace  to  repeat 
here  the  detalla  of  that 
comparison  which  Cuvier 
so  well  foil  own  out,  and 
to  which  we  refer.    ( '  Os- 


#f 


expreasly  stated  that  he 
had  no  doubt  that  the 
fossil  waa  a  8U*r*t,  an 
opinion  which  Jager 
refuted  by  placing  by 
the  aide  of  the  figure  of 
the  foasu,  one  of  the 
skeleton  of  Silxna  gUmit. 
Cuvier  disposes  of  thia 
opinion  with  the  aame 
success  es  attends  hia 
former  demonstration.- 

The  rounded  head  and 
gnat  orbits  of  the  fossil 
■truck  Cuvier  as  strongly 
resembling  the  head  of  a 


Mine  the  head  ol 
raaalamander;  si 


AMPHIBIA. 

details  are  given  in  tab.  4  and  tab,  B.     These  show  how  nearly  allied 

"lis  gigantic  Fossil  Newt  waa  to  f  -*-"-' 

Salamandra  eoyoia,  Goldf.,  is 
found  in  the  Braunkohla  (Ter- 
tiary), where  also  Triton  Noa- 
dtiem,  Goldf.,  occurs.  Triton 
paluttrit  (l)fimUii  of  Earg  la 
from  theCF  ' 


■sowdreidas,  Professor  Jiiger 
described  a  fossil  reptile  from 
the  German  Keuper,  giving  it 


designate 

extinct  Batraohiaria — for  to  mat 
order  he  haa  satisfactorily  shown 
that  the  form  belongs — by  the 
name  of  Labyrinthoaon  (from 
the  extraordinary  structure  of 
its  teeth),  in  his  paper  'On  the  0 
Teeth  of  Species  of  the  Genua 
Labyr*nUioiim(Muilodonja*rMt, 
SatawumdiVldttwi&Phytotatmu 


Warwick  and  Leamington.' 

The  following  description  of 
tile  teeth  of  this  animal,  from 
tile  '  Proceedings  of  the  Geole- 
iricsl  Society,'  will  afford  aom. 
'.   the  peculiarity  of  ita 


and  the  tail  evidence  in  favour  of  the  last  named  genua. 

Cuvier,  being  at  Haarlem  in  1811,  obtainod  permission  to  work  upon 
the  atone  which  contained  the  pretended  anthropolite  of  Soheuohier, 
for  the  purpose  of  uncovering  any  bones  which  might  be  still 
bidden  there.  During  the  operation,  the  figure  of  the  skeleton  of 
a  sslsmsnder  waa  placed  before  the  operators ;  and  Cuvier  relates 
the  pleasure  which  they  felt,  aa  they  saw,  while  the  chisel  chipped 
away  pieces  of  the  stone,  the   hones  which  the  figure  had  already 


"  The  plan  and  principle  of 
the  structure  of  the  tooth  of 
the  Labyrintkodo*  are  the  same 
aa  those  of  the  tooth  of  the 
IcJUkyotaurttt,  but  they  are 
carried  out  to  the  highest 
degree  of  complication.  The 
converging  vertical  folds  of  the 
external  cement  are  continued 
close  to  the  centre  of  the  tooth, 
and  instead  of  being  straight 
simple  lamella,  they  present  a 
series  of  Irregular  folds,  in- 
creasing in  complexity  as  they 
proceed  inwards,  and  re- 
sembling; the  labyrinthio  an- 
fractuosities  of  the  surface  of 
the  brain;  each  converging 
fold  is  slightly  dilated  at  ita 
termination  does  to  the  pulp- 

■vity.     The  ordinary  laws  of 

strictly  adhered  to,  and  every 
apace  intercepted  by  a  oon- 
volution  of  the  folds  of  the 
occupied  by  corre- 
sponding proosseea  of  the  den- 
tine.     These  c" 

■   "  by  a  __ 
fragment  of  a 

t         . 

_«.  —  ___  Keuper,  which  included  about  the  middle 
ttiird  part  of  a  tooth,  and  Mr.  Owen  consider!  that  the  entire 
length  of  the  tooth  might  be  8,  inches,  and  the  breadth  at  the  basis 
1,  mob. 

"  The  external  longitudinal  grooves,  wnicG  correspond  to  the 
inflected  folds  of  the  cement,  extend  upwards  from  the  baas  of  the 
tooth  to  about  three-fourths  of  its  height,  decreasing  in  number  aa 
the  tooth  diminishes  in  thickness,  and  disappearing  about  hah?  an 
inch  from  the  summit  of  the  tooth.  Each  fold  of  oement  penetrates 
leaa  deeply  aa  the  groove  approaches  ita  termination  ;  and  Mr.  Owen 
conceive*  that  the  structure  of  the  upper  part  of  the  tooth  may  be 
more  simple  than  that  of  the  lower,  but  he  haa  not  yet  bean  able  to 
'extend  hia  investigations  to  it 

*'  The  dsntine  oomiste  of  a  slender,  central,  conical  column,  Or 
'modiolus,'  hollow  for  a  certain  distance  from  its  base,  and  radiating 
outwards  from  ita  circumference  a  aeries  of  vertical  plates,  which 
divide  into  two,  once  or  twice,  before  they  terminate  at  the  periphery 
of  the  tooth.  Bach  of  these  diverging  and  dichotomising  vertical 
plates  gives  off  throughout  ita  course  narrower  vertical  plates,  which 
stand  at  nearly  right  angles  to  the  main  plate,  in  relation  to  which 
they  an  .generally  opposite,  but  sometimes  alternate.'- 'Many  of  the 


*i. 


iw  AMPHIBIA. 

secondary  plates  which  in  given  off  new  the  oentre  of  the  tooth  also 
divide  into  two  before  they  terminate.  They  partake  of  all  the 
undulation*  which  characterise  the  inflected  folds  of  tlio  cement. 

"The  central  pulp-cavity  is  reduced  to  a  line,  about  the  upper 
third  of  the  tooth ;  but  Assures  radiate  from  it,  corresponding  in 
number  with   the  radiating  plates  of  the  dentine.     One  of  theae 

" 3S  is  continued  along  the  middle  of  each  plate,  dividing  where 

■idea,  and '—'" l   L'' *■'■■■    ■-  '  -■  ■ *L  - 

fissures  extend 

tooth;  the  tern 

processes,  suddenly  dilating 

AH  those  spaces  oonatitute  oentree  of  radiation  of  the  fine  cahngerous 

tubes,  which,  with  their  uniting  clear  subetanoe,  constitute  the  dentine. 

The  number  of  these  calcigerous  tubes,  which  are  the  oentree  of  mil  " 

ramifications,  defies  all  calculation.     Their  diameter  it  the  njtnth 

a  line,  with  interspaces  equal  to  7  diameters  of  their  cavities. 

By  the  permission  of  Professor  Owen  we  are  enabled  to  give  a 
section  of  this  highly  complicated  tooth,  from  his  elaborate  '  Odonto- 
graphy' (pL  SI,  A.),  in  which  the  subject  is  treated  with  minute 
detail  <  part  ii,  p.  SOS,  Ac.), 


lu  JSfiri  (Meyer)  | 


In  connection  with  this  subject  we  may  call  the  reader's 

to  some  facts  of  considerable  interest,  which  have  lately  been  studied 

with  much  care  and  success,  and  have  become  of  such  importu 

to    constitute    a  distinct   branch    of    inquiry    under  the  nam 
I  Analogy  (  I j-m j,  a  footstep,  and  \iyot,  a  discourse). 

This  department  of  geological  investigation  is  conversant  with  the 
phenomena  of  footsteps  impressed  by  animals  on  the  strata  of  the 
earth. 

In  1828  Mr.  Duncan's  account  of  tracks  and  footmarks  of  Sjttjttsjs 
impressed  on  sandstone  in  the  quarry  of  Corn-Cookie  Muir,  Dumfries- 
shire, appeared  in  the  'Transactions  of  the  Royal  Society  of 
Edinburgh.'  Dr.  Buokland  caused  a  living  Emyi  and  Tatudo  Oroxa 
to  walk  on  soft  sand,  clay,  and  paste  or  unbaked  pie-crust.  He  found 
the  correspondence  of  the  footsteps  of  the  latter  with  the  fossil 
footsteps  sufficiently  close,  allowing  for  difference  of  species,  to  render 
it  highly  probable  that  the  fossil  footsteps  were  impressed  by  Talttdo 

In  Saxony,  at  tha  village  of  Heseberg,  near  Hildburghauaen,  fossil 
footsteps  were,  a  few  years  ago,  discovered  in  several  quarries  of  gray 
Quartsose  Sandstone  alternating  with  beds  of  Bed-Sandstone,  newly 

.of  the  age  of  the  Red-Sandstone  of  Cora-Cockle  Muir.  Dr.  Hohnbaum 
and  Professor  Kaup  state  that  those  impressions  of  feet  are  partly 
concave  and  partly  in  relief;  the  depressions  axe  described  as  being 
upon  the  upper  surfaces:  of  the  Sandstone  slabs,  but  the  footmarks  in 

.relief  are  only  upon  the  lower  surfaoea,  sod  cover  the  depressions. 
In  short,  the  footmarks  in  relief  are  natural  casta  formed  in  the 
subjacent  footsteps  as  in  moulds.  On  one  slab,  6  feet  long  by  G  feet 
wide,  many  footsteps  of  mors  than  one  animal  and  of  various  sixes 
occur.  The  larger  impressions,  which  seem  to  be  those  of  the  hind- 
foot,  are  generally  8  inches  in  length  and  B  in  width,  and  one  was 
12  inches  long. 

I  The  name  of  Chirotherium  was  proposed  by  Professor  Kaup  si  the 
provnuonal  name  for  the  great  unknown  animal  that  impressed  tha 

•larger  footsteps,  from  a  supposed  resemblance  in  the  marks  of  both 
the  fore-  and  hind-feet  to  the  impress  made  by  a  human  hand ;  and  he 
thought  that  they  might  have  been  derived  from  some  quadruped 
■Hied  to  the  JfaniisiaUa.    Dr.  Siekler,  in  a  1st**-  *-  ™ '     ' 


sively  known.  In  bis  tddrosa  to  the  Geological  Society,  in  1810,  Dr. 
BucUand  says  : — "  Further  discoveries  of  the  footsteps  of  Ckirotlu- 
riwn  and  fire  or  six  smaller  reptiles  in  the  New  Red-Sandstons  of 
Cheshire,  Warwickshire,  and  Salop,  have  been  brought  before  us  by 
Sir  P.  Egerton,  Mr.  J.  Taylor,  jun.,  Mr.  Strickland,  and  Dr.  Ward. 
Mr.  nnniiiTifllu.nl,  in  a  aequo!  to  his  paper  on  the  footmarks  at  Storeton, 
has  described  impreeaionB  on  the  same  slabs  with  them,  derived  from 
drops  of  rain  that  fell  upon  thin  lamina  of  day  interposed  between 
the  beds  of  sand.  Ilia  clay  impressed  with  theae  prints  of  rain-drops 
acted  as  a  mould,  which  transferred  the  form  of  every  drop  to  the 
lower  surface  of  the  next  bed  of  sand  deposited  upon  it,  so  that 
entire  surfaces  of  several  strata  in  the  same  quarry  are  respectively 
covered  with  moulds  and  casts  of  drops  of  rain  that  fell  whilst  the 
abate  were  in  process  of  formation.  On  the  surface  of  one  stratum 
at  Storeton,  impressed  with  large  footmarka  of  a  Cktrotkcrium,  the 
depth  of  the  holes  formed  by  the  rain-drops  on  different  parte  of  tha 
same  footstep  has  varied  with  the  unequal  amount  of  prensure  an 
the  day  and  sand,  by  the  salient  cushions  and  retiring  hollows  of 
and  from  the  constancy  of  this  phenomenon 
i  of  footmarks  in  a  long  continuous  back 
all  after  the  ■aflntsJ  had  passed.  The  sqi 
sire  of  the  casta  of  large  drops  that  cover  the  entire  surface  ol 
slab,  except  in  the  parts  impressed  by  ths  cushions  of  the  feet, 
record  the  falling  of  a  shower  of  heavy  drops  on  ths  day  in  which 
this  hnge  animal  had  marched  along  the  ancient  strand.  Hemispherical 
impresaiona  of  -'null  drops,  upon  another  stratum,  show  it  to  have 
been  exposed  to  only  a  sprinkling  of  gentle  rain  that  fell  at  a  moment 
of  calm.  In  one  small  slab  of  New  Red-Sandstone  found  by  Dr.  Ward 
□ear  Shrewsbury,  we  have  a  combination  of  proofs  as  to  meteoric, 
hydrostatic,  and  locomotive  phenomena,  which  occurred  at  a  time 
incalculably  remote,  in  the  atmosphere,  the  water,  and  the  movements 
of  animals;  and  from  which  we  infer,  with  the  certainty  of  cumulative 
circumstantial  evidence,  tha  direction  of  the  wind,  the  depth  and 
course  of  the  water,  and  the  quarter  towards  which  the  stnmaJs  were 
passing :  the  latter  ia  indicated  by  the  direction  of  the  footsteps 
which  form  their  tracks ;  the  sue  and  curvatures  of  the  ripple-marks 
on  tha  sand,  now  converted  to  sandstone,  show  the  depth  and 
direction  of  the  current ;  the  oblique  impressions  of  the  ram-drops 
register  the  point  from  which  the  wind  was  blowing  at  or  about  ths 
time  when  the  trdntasl  ware  passing." 

Soon  after  this  address  was  delivered,  Professor  Owen  proved  the 
existence  of  a  gigantic  Batrachian  at  the  period  when  the  Now  Red- 
Sandstone  was  formed,  and  described  three  species  of  iotyrinIAodoiv 
He  concluded  that  these  creatures  produced  the  foot-prints  that  had 
been  observed,  and  maintained  the  following  positions : — 

1st  Proof  from  the  skeleton  that  LabyrmtkodoH  had  hind  extre- 
mities much  larger  than  the  anterior  extremities. 

2nd.  That  the  foot-prints  of  Ckiratiimum  are  at  least  aa  much  like 
those  of  certain  Toads  aa  those  of  any  other  «""»«'« 

3rd.  That  the  siso  of  the  known  species  of  Labyrinlkodo*  corre- 
sponds with  the  sue  of  the  foot-prints  of  the  different  species  of 
Ckirotherium ;  e.  g.  LabyrinlKodon  Jageri,  with  the  foot-print  of 
Cliirolheriun  Heroda  (Egerton) ;  Labyrinihodm  pa*Jiygnalh*u,  with 
the  foot-marks  of  the  common  CKwolhtritan ;  and  Labyrinthodon 
Uftognathut  with  the  impressions  of  the  smaller  Batrachian  figured 
in  tho  memoir  by  Sir  Roderick  Murohison  and  Mr.  Strickland. 

1th.  Labynnlhodon  occurs  in  the  New  Red-Sandstone  strata  to 
which  Chirotherisn  impreasiona  are  peculiar.     And 

Lastly,  no  remains  of  animals  that  could  have  left  such  impressions 
at  those  of  the  Chyrotteritm  have  been  found  in  thaw  strata,  except 
the  remains  of  tho  LabyrintXodon. 


fan  sad  hind-foot  of  the  i 


It  ia  true  that  the  structure  of  the  foot  is  still  wanting,  and  that  a 
.  lore  connected  and  complete  skeleton  is  required  for  demonstration  ; 
but  the  circumstantial  evidence  above  stated  is  strong  ffflgti  to 


produce  the  conviction  that  Chirothorian  and  Labyrinthodontie  foot- 
impressioDS  we  identical ;  ud  that  Mculodontavrtu,  SalamandroSdti, 
Piyiotatinu,  CMrathermm,  uid  Labyrtntkodan  are  one  and  the  same 
genus,  which  ought  for  the  future  to  be  designated  by  the  last- 
mentioned  name.  We  owe  this  evidence  principally  to  the  use  of  the 
microscope  in  akilful  and  judicious  hands;  and  it  is  impossible  not 
to  be  (truck  with  the  wonderful  applicability  of  that  instrument  to 
the  largest  of  created  bodies  as  wall  as  to  the  smallest,  when  we  look 
at  the  results  of  Professor  Owen's  discovery  of  the  highly-organised 
dental  structure  in  Labtfrrnihodon,  an  extinct  animal  of  a  low  grade, 
where  it  could  hardly  have  been  expected  to  occur. 

The  reading  of  Professor  Owen's  memoir  was  accompanied  by 
the  exhibition  of  a  diagram  representing  a  restoration  of  two  species 
of  Lalyrinlhodan.  By  the  Professor's  kindness,  we  have  been  enabled 
to  give  a  greatly  reduced  copy  of  one  of  them.  [Bee  the  preceding 
column.]  The  bones  which  appear  within  the  outline  are  those  which 
were  known  when  the  paper  was  read.  The  animal  is  represented  a* 
impressing  its  footsteps  on  a  shore  of  sand,  now  New  Red-Sandstone. 
There  is  reason  for  believing  that  this  Baurachian  was  not  smooth 
externally,  but  was  protected,  on  certain  parts  at  least,  by  bony  sou  tells. 

Specimens  of  the  foot-prints  may  be  seen  in  the  British  Museum 
and  in  that  of  the  Royal  College  of  Surgeons  in  London. 

AUFHIBOLE,  a  mineral  belonging  to  the  group  of  silicates  of 
magnesia,  lime,  iron,  and  manganese.     [Acorn.] 

AMPHIBOLITE,  a  name  sometimes  given  to  the  simple  mineral 
lonly   called  Hornblende,  and  which  was   introduced  by 


Haiiy,  the  mineralogist,  who  uselessly  changed  many  nai 
'  ,T      <-■•••        ■•  -|.  because  it  is  easily  mistaken  fo 
sely  allied   to   it   in   composite 


called  Hornblende  A  mphibole,  because  it  is  easil 
another   simple  mineral  oli 
hfuJH&oXos,  equivocal. 

AMPHI DKSMA,  a  genus  of  Marine  Bivalve  Shells,  which  are  found 
in  the  Band  on  the  sea-coast  of  tropical  climates.  The  shells  are  oval 
or  rounded,  aometdmes  rather  twisted  and  slightly  gaping  behind. 
They  have  two  hinge  teeth  in  each  valve,  and  often  distinct  com- 
pressed lateral  ones.  The  elastio  cartilage  is  placed  in  a  small 
triangular  cavity  just  behind  the  hinge  teeth.  The  animals  of  these 
shells  are  unknown ;  but  they  are  supposed  to  have  long  syphons, 
like  the  Tellens,  as  the  shells  have  a  broad  deep  inflation  on  the  back 
edge  of  the  submarginal  scar,  formed  by  the  attachment  of  the 
muscles  which  retract  these  syphons,  aa  in  the  Tellens,  from  which 
genus  it  simply  differs  in  the  position  of  its  cartilage. 

Lamarck  gave  the  name  of  A  mphtiUtma  to  this  genus,  because  he 
observed  that  it  had  a  ligament  and  a  cartilage,  which  he  regarded  as 
peculiar  to  tills  genus,  he  having,  like  the  rest  of  the  geologists  before 
the  appearance  of  the  Conchological  Observations  in  the  '  Zoological 
Journal,'  considered  what  is  usually  called  the  ligament  of  bivalves  as 
only  one  substance.  It  is  however  two  substances,  of  very  different 
structure  and  use ;  the  outer,  or  ligament,  being  inelastic,  and  only 
employed  to  keep  the  two  valves  together,  is  formed  of  fibres 
extending  from  the  edge  of  one  valve  to  the  other;  but  the  cartilage 
ib  elastic,  and  formed  of  perpendicular  fibres,  like  the  prismatic 
crystalline-structured  shell,  its  use  being  to  separate  the  valves  from 
one  another  when  the  musoles  which  keep  them  closed  are  relaxed. 
When  the  valves  are  closed,  this  part  is  compressed  by  their  edge. 
For  this  purpose  it  is  sometimes,  as  in  the  shell  under  consideration, 
placed  in  a  small  triangular  cavity  close  to  the  hinge,  when  the  shell 
is  said  to  have  an  internal  cartilage,  the  ligament  being  still  in  its 
usual  place.  In  other  shells  it  is  placed,  along  with  the  ligament,  on 
the  margin  of  the  valves,  and  is  pressed,  when  the  valves  are  closed, 
against  the  ligament  itself,  which  forme  its  outer  wall.  The  resist- 
ance which  the  ligament  offers  is  the  means  of  opening  the  shell.  The 
cartilage  has  opaline  reflections,  and  the  cartilages  of  some  Lv^  shells, 
ss  the  mother-of-pearl  shells,  are  sold  by  the  jewellers  under  the  name 
of  Peacock-Stone,  or  Black  Opals.  They  are  not  so  much  used  now 
as  formerly,  but  they  are  still  much  sought  after  on  the  Continent, 
especially  in  Portugal. 

AMPHITfETOS,  a  genus  of  SehbuAe,  found  in  the  Crag  of  Suffolk. 

AMPHIGEKE,  a  mineral  abundant  in  the  lava  of  Vesuvius,  con- 
sisting of  silica,  alumina,  and  potash.     [Lxucrra.] 

AHFHI'ON  (Pander),  a  genus  of  Fossil  Crustacea  (Trilobita),  four 
specdes  of  which  have  been  described,  from  Tyrone  and  Waterford,  by 
Colonel  Portloct, 

AMPHIOXUS.      [BlUHCOTOSTOMiTA.] 

AMPHIROA.    [Aoalxth*.] 

AMPHISBjENA  (from  auffrflain,  which  signifies  'an  annas]  that 
can  walk  in  both  directions'),  a  genus  of  Serpents,  distinguished  by 
their  bodies  having  nearly  the  same  uniform  thickness  from  the  head 
to  the  extremity  of  the  tail,  by  their  small  mouths  and  extremely 
diminutive  eyes,  their  remarkably  abort  tails,  and  the  numerous  rings 
of  small  square  scales  which  completely  surround  this  organ  and  the 
body.  A  range  of  small  pores  runs  m  front  of  the  vent,  which  is 
situated  nearly  at  the  end  of  the  tail;  the  jaws  alone  are  provided  with 
a  single  row  of  small  conical  teeth,  the  palate  being  without  any;  and 
even  those  of  the  jaws  are  few  and  distant  from  one  another.  They 
are  moreover  destitute  of  fangs,  and  are  consequently  harmless  and 
inoffensive,  living  for  the  moat  part  upon  ante  and  other  small  insects, 
Slid  inhabiting  ant-hills  and  burrows  which  they  themselves  construct 
under  ground.    The  nature  of  their  food  does  not  require  these  anfanals 


to  possess  the  power  of  dilating  the  month  and  gullet  to  the  eitraordi- 


larger  than  themselves,  and  in  order  to  admit  the  huge  mouthful  have 
the  upper  and  under  jaws  both  equally  moveable  upon  the  cranium. 
In  the  AmpKwbana,  on  the  contrary,  the  upper  jaw  is  fixed  to  the 
skull  and  intermaxillary  bones,  as  in  birds  and  mammals,  so  that  the 
head  remains  constantly  in  the  same  plane  with  the  body — a  form 
which  permits  the  animal  to  move  equally  well  either  backwards  or 
forwards,  and  which  has  acquired  for  it  the  name  by  which  it  is 
distinguished.     [See  Boidm,  coin.  5*8,  619.] 

The  head  of  the  Amphitbirna  is  so  small,  and  the  tail  to  thick  and 
short,  that  it  is  difficult  at  first  sight  to  distinguish  one  from  the  other, 
and  this  circumstance,  united  to  the  axumaTs  habit  of  proceeding  either 
backwards  or  forwards  as  the  occasion  may  require,  has  given  rise  to 
the  popular  belief  very  generally  spread  throughout  Brazil  and  other 
parts  of  South  America,  the  native  countries  of  this  genus,  that  it 
possesses  two  beads,  one  at  each  extremity,  and  that  it  is  impossible 
to  destroy  the  animal  by  simple  cutting,  sa  the  two  heads  mutually 
seek  one  another  in  case  of  such  a  serious  accident,  and  soon  re-unite 
as  if  nothing  had  happened.  Ignorance  is  the  parent  of  superstition 
and  absurdity,  and  one  wonder  naturally  produoes  twenty.  It  is  not 
therefore  surprising  that,  among  an  ignorant  and  crednlouspeople,  the 
singularity  of  the  Amphiibwna'i  form  and  habits  should  "have  given 
rise  to  this  and  a  multitude  of  other  gross  fictions.  "  Another  snake," 
says  Stedman,  in  his  '  History  of  Surinam,'  "  which  I  also  observed 
here,  is  about  3  feet  long,  and  annulated  with  different  colours ;  it  is 
□ailed  A mphiibtF/ia,  from  the  supposition  of  its  having  two  heads; 
and  the  truth  is,  that  from  its  cylindrical  form  the  head  and  tail  so 
much  resemble  each  other  that  the  error  is  almost  pardonable ;  beeidee 
which,  the  eyes  are  nearly  imperceptible.  This  is  the  snake  which, 
being  supposed  blind,  and  vulgularly  said  to  be  fed  by  the  large  ants 
already  described,  is  in  this  country  honoured  with  the  name  of  King 
of  the  Emmets.  The  flesh  of  the  Amphubana,  dried  and  reduced  to 
a  fine  powder,  is  confidently  administered  as  a  sovereign  and  infallible 
remedy  in  all  cases  of  dislocation  and  broken  bones ;  it  being  very 
naturally  inferred  that  an  animal  which  has  the  power  of  healing  an 
entire  amputation  in  his  own  case,  should  at  least  be  able  to  cure  a 
simple  fracture  in  the  case  of  another."  Two  centuries  have  scarcely 
passed  since  opinions  equally  credulous  and  absurd  were  universally 
prevalent  among  the  moat  enlightened  nations  of  Europe,  when  grave 
and  learned  physicians  administered  the  bexoar  or  rhinoceros'  horn 
with  as  much  confidence  as  the  simple  Brazilian  at  the  present  does  the 
powdered  flesh  of  the  AmpMtbttaa. 

The  genua  Amphitbana,  as  at  present  defined,  con  tains  only  American 
species,  which  are  confined  to  Brazil,  Surinam,  and  other  tropical  parts 
of  ths  Continent     Of  these  the  following  are  the  principal : — 

1.  The  A.fvliginota,  the  first  and  still  the  beat-known  species  of 
the  whole  genua,  is,  like  all  the  other  Amphisbeenas,  confined  to  the 
hotter  regions  of  South  America,  and  does  not  inhabit  Ceylon  or  any 
other  part  of  the  East  Indies,  as  Limueus  and  Lacepede  have  errone- 
ously supposed,  and  asserted  on  the  authority  of  Seba,  The  general 
colour  of  this  serpent  is  a  deep  brown,  varied  with  shades  of  white, 
more  or  lees  intense  according  to  the  difference  of  the  individual  and 
the  season  of  casting  the  old  and  acquiring  the  new  external  skin.     It 
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grows  to  the  length  of  IS  inches  or  2  feet,  of  which,  however,  the  tail 

eeonly  1  inch  or  IE  lines.     Ths  body  is  surrounded  by  upwards 

rings,  and  the  tail  by  26  or  SO    the  eyes  are  covered  and  almost 
ad  by  a  membrane,  which,  added  to  their  naturally  diminutive 


led  by  223  rings; 
iinded  by  16  or 
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line,  hu  given  rue  to  the  popular  opinion  that  the  animal  ni  entirely 
deprived  of  sight ;  an  opinion  extended  with  no  better  n~~~ 
Common  Blind-Worm  (Angvii  fragiiii).  It  livea  upon 
insect*,  particularly  onto,  in  the  mounds  of  which  it  usually  conceals 
itself.  The  antipathy  which  moat  people  entertain  against  serpent*  in 
general  has  given  rise  to  t  belief  common  among  travellers,  that  this, 
specie*  is  venomous,  but  without  the  slightest  foundation  in  reality,  as 
it  is  entirely  destitute  of  fangs,  and  iti  teeth  in  other  respect*  so  null 
as  to  be  incapable  of  inflicting  a  wound. 

2.  A.  alba,  so  called  from  its  colour,  which  is  that  of  uniform  pale 
straw  without  any  marks  or  spot*.  The  head  of  this  species  is  short 
and  thick,  and  its  month  small.  The  body  usually  mi 
1  foot  6  inches  to  1  foot  B  or  10  inches,  and  is  surrounded 
the  toil  is  from  14  to  3  inches  in  length,  and  is  butto 
IS  rings.  The  thickness  of  the  body  seldom  exceeds 
fore-finger,  sod  is  uniform  throughout  its  whole  length ;  that  of  the 
former  species,  on  the  contrary,  equals  the  thickness  of  the  wrist  of  a 
child  of  10  or  12  years  old.  The  A.  alia  inhabit*  the  same  localities  and 
livea  in  the  same  manner  as  the  A.  fulvfinota,  from  which  indeed  it 
differs  only'in  size,  colour,  the  proportionate  length  of  the  tail  and 
body,  and  in  haling  the  mouth  provided  with  a  greater  number  of 
teeth,  all,  however,  equally  small  and  weak. 

S.  A.  coco,  a  species  mentioned  by  Baron  Cnvier  in  the  second  edition 
of  the  '  Regne  Animal,'  but  without  any  detailed  description.  It 
inhabit*  the  island  of  Martinique,  and  is  said  to  be  entirely  deprived 
of  sight,  at  least  M.  Cnvier  was  unable  to  discern  any  trace  of  eye*. 
He  supposes  it,  nevertheless,  to  be  identical  with  tan  Anphiibiaia 
eerminiZarir  of  Spii,  which  that  naturalist  describes  sa  having  eyes 
scarcely  perceptible. 

AMPHITH  E'RIUM  (Bloinville).   This  Fossil  Mammal,  from  Btonea- 
icd  ThylacolhcHwn  by  Owen. 

a  angular  genus  of  Amphibian  Reptiles,  first  noticed 
by  Dr.  Garden  in  1771,  in  a  letter  to  Luuucus.  The  remarkable  and 
anomalous  order  Amphibia,  to  which  this  genua'  belongs,  is  more 
extensively  spread  throughout  the  New  World,  and  exhibits  a  for  greater 
diversity  of.  organic  modification  in  the  western  hemisphere,  than  in 
all  the  rest  of  the  earth  together.  It  is  hare  alone  that  the  M mOfowuE, 
the  AmpMuma,  the  AxolatU,  the  Jfeno&rancM,  and  the  Sirens,  ore  to 
be  found.  These  singular  """<»1«  abound  in  all  the  lakes  and  stagnant 
,  waters,  and  astonish  the  observer  equally  by  the  variety  as  by  the 
novelty  of  their  forma,     [Amphibia.] 


approximate*  it  mors  nearly  to  the  Common  Water-Newt  {Triton 
mtmoraia)  than  to  any  other  known  species.  From  this  creature 
indeed  it  differs  principally  in  the  extreme  length  of  its  body  and  the 
'  '  ts  extremities,  which  rather  resemble  small  tentaculi 


pools  and 
Florida,  0 


a,  Georgia,  and  South  Carolina.  They  bury  themselves  in  the 
mud  at  the  bottom  of  the  ditches,  particularly  on  the  approach  of 
winter,  and  vast  numbers,  of  them  are  sometimes  found  in  draining 
and  clearing  ponds,  at  the  depth  of  3  or  1  feet  from  the  surface.  They 
are  also  capable  of  existing  on  land,  but  a*  their  food  in  all  probability 
exists  only  in  the  water,  they  never  voluntarily  abandon  that  element 
The  two  known  species,  A.  didactyla  and  A,  tridactyla,  differ  prin- 
cipally in  the  number  of  their  toes,  the  one  having  only  two,  the  other 
thra*  on  each  foot 

AMPKODEUTE,  a  mineral  allied  to  Scapolite,  from  which  it 
differs  in  possessing  magnesia  instead  of  lime.  It  is  composed  of 
silica,  alumina,  and  magnesia.     [SoaPOLITE.] 

AMPI.EXUS  (Bowerby),  a  fossil  genus  of  MadrqAyUiara,  remark- 
able  for  the  simplicity  of  it*  structure  and  the  variability  of  it* 
general  figure.  It  occurs  in  the  Mountain  Limestone  and  Devonian 
Limestone. 
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AMPULLA'RIA,  a  genus  of  Fresh-Water  Spiral  Univalve  Shells, 
which  are  found  in  the  rivers  and  ponds  of  India,  Africa,  and  South 
America.  They  are  of  a  globular  or  rather  depressed  form,  are  covered 
with  a  thick  olive  or  black  periostrsca,  and  often  banded.  Their  mouth 
ia  ovate,  with  the  lips  complete  all  round,  and  often  slightly  thickened 
or  indexed.  The  »"'"■■'-  ore  somewhat  similar  to  the  Common  Pond- 
Snail  {I'alvdina),  but  they  have  the  front  of  the  head  nicked  and 
furnished  with  two  alight  conical  horn-like  processes ;  and  they  have 
long  slender  tentacles,  with  the  eyes  placed  on  small  pedklea  at  their 
outer  base :.  these  horn*  and  the  tentacle*  often  oontraot  into  a  spiral 
form.  But  the  great  peculiarity  of  these  ■  animal  is,  that,  nnliki  ail 
other  molluscous  ■"'""»'■  with  comb-like  gills,  they  have  a  large  bag 
which  opens  beneath,  placed  on  the  side  of  the  respiratory  cavity, 
which  they  probably  can  fill  with  water ;  and  it  ia  this  structure 
which  most  likely  gives  them  the  power  of  living  for  a  long  time 
out  of  water,  specimens  having  been  brought  from  Egypt  to  Paris 


l  India,  this  port  is  generally  shelly, 
rica  it  is  always  horny.  The  Indian 
species  lay  globular  pole-green  eggs  about  the  sise  of  small  pass, 
which  are  placed  in  clusters  on  sticks  and  other  things  in  the  ditches; 
the  eggs  when  dry  form  most  beautiful  objects.  Some  of  the  African 
species  are  reversed,  or  have  the  whorls  of  the  shell  turned  from  the 
right  to  the  left,  and  these  have  been  separated  into  a  genua,  under 
the  name  of  Lanitta,  on  this  account  It  ho*  been  generally  supposed 
by  the  geologist,  that  all  the  species  of  this  genu*  ore  purely  fresh- 
water, but  the  large  Egyptian  species,  A.  ovata,  discovered  by  Olivier 
in  Egypt,  live*  in  Lake  Mareotis,  where  the  water  ia  salt;  therefore 
there  is  no  proof  that  some  of  the  fossil  species  are  not  marine. 

AMPYX  (Dolman),  a  genus  of  Fossil  Crustacea  (Triiobila),  four 
species  of  which  have  been  described  by  Colonel  Fortlock,   from 

AMYGDAXK^E  (Drvpacea  of  Lindley),  a  sub-order  of  the  natural 
order  R/xacta  [RoaaCKat],  among  which  it  is  known  by  its  bearing 
the  kind  of  fruit  called  a  drupe,  by  the  stamen*  being  numerous  and 
arising  from  the  orifice  of  a  tubular  calyx,  and  by  the  leaves  and 
other  parts  of  the  plant  yielding  hydrocyanic  acid  Owing  to  the 
last  circumstance,  the  species  are  all  more  or  lees  poisonous,  especially 
in  those  parts  where  tha  prosaic  acid  is  concentrated,  a*  the  leave* 
of  tha  common  laurel,  the  skin  of  tha  kernel  of  the  almond,  4c  On 
the  other  hand,  those  parts  in  which  the  prune  acid  exists  either  in 
very  minute  quantity,  or  not  at  all,  as  the  succulent  fruit,  and  some- 
times the  kernel,  are  harmless,  and  are  often  valuable  articles  of.food. 
It  is  on  this  account  that,  while  the  general  character  of  the  foliage 
is  either  unwholesome  or  auspicious,  the  fruit  of  many  of  them  ia 
much  cultivated.  The  peach,  the  nectarine,  the  plum,  the  cherry,  the 
almond,  the  apricot,  prune,  damson,  and  bullaoo  are  produced  by 
different  species  of  this  order. 


1.  An  expanded  flower.  a.  The  ssme  with  the  corolla  removed, 

a.  The  same  cat  threats,  4,  Anther*  5.  Drops. 

The  bark  of  Amygdaltn  yields  a  gum  which  is  similar  in  its 
properties  to  gum  arable;  and  an  astringent  substance  which  rive* 
acme  of  the  species  so  much  efficacy  in  fevers,  that  their  bark  has  been 
compared  for  utility  to  Peruvian  Bark. 

AMYGDALOID,  the  name  of  a  variety  of  the  Trap-Rocks,  when 

a  uniform  base  there  are  imbedded  round  or  almond-shaped  bodies, 

consisting  of  agate,  calcareous  spar,    or  zeolites,    like   almonds  in  a 

cake :  the  term  is  derived  from  the  Greek  ifivytaXot i8iH,  resembling  an 

almond. 


AMY'GDALUS,    a   genua   of    plants,   the  type   of  the  sub-order 
'  '      comprehending  the  almond,  and  the  j      ' 
'  bushes,  the  chief  interest  of  which  *i 
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appearance. 

A.  eonmiMiM,  the  Common  Almond,  is  ■  native  of  Barbery,  whence 
it  had  not  been  transferred  into  Italy  in  the  time  of  Cato  ;  it  has, 
however,  been  so  long  cultivated  all  over  the  south  of  Europe  sod 
the  temperate  part*  of  Ada  a*  to  have  become,  as  it  were,  naturalised 
in  the  whole  of  the  Old  World  from  Madrid  to  Canton.  In  this 
country,  it  is  only  grown  for  the  sake  of  Its  beautiful  vernal  flowers  ; 
but  in  the  countries  that  have  a  long  and  hot  summer,  it  ia  the  fruit 
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for  which  it  in  eeteemed  This,  which  is  produced  in  vary  Urge 
quantities,  ii  partly  exported  into  northern  countries  end  pertly 
Mid  for  oil,  or  consumed  far  varioua  domestic  purpose*.  Although 
botanist*  dlttnignWl  only  one  specie*  of  eatable  almond,  jet  there  are 
men;  varieties,  of  which  the  prmoipal  am  the  Bitter  Almond  and  the 
Sweet  *!""»"■<  ;  of  each  of  which  the  Preach  and  Italian!  have  several 
sub-varieties  distinguished  by  the  hardness  or  softness  of  their  "hull, 
and'the  form  or  eise  of  the  kernel  These  have  ail  been  introduced 
into  England,  but  none  of  them  are  capable  of  ripening  their  fruit  in 
the  neighbourhood  of '  Loudon,  except  in  unusually  fine  hot  summers, 
preceded  by  mild  and  uninterrupted  springs. 

A.  Pertica,  the  Peach,  once  called  the  Persian  Apple,  because  it  waa 
introduced  from  that  country  into  Europe,  has  for  ages  been  an 
object  of  careful  cultivation  for,  the  sale  of  ite  delicious  fruit,  and 
hu  almost  naturalised  itaelf  in  America.  In  the  country  round 
about  Buenos  Ayrsa  it  is  one  of  the  moat  conspicuous  trees,  sod  bean 
abundant  and  delicious  fruit  In  our  gardens  many  varieties  are 
known,  which  are  classed  under  the  two  heads  of  peachee  and  nectarine* 
according  aa  their  fruit  is  smooth  or  downy ;  of  the  varieties  there  are 


and  the  Smith's  Newington  or  Tawny  Nectarine, 
peachee,  the  Teton  do  Venus  may  be  recommended ;  but  not  the 
Catherine,  nor  indeed  any  of  the  thick-skinned  October  peaches, 
which,  however  excellent  in  the  south  of  Europe,  seldom  ripen,  and 
never  acquire  their  natural  flavour  in  this  country.  For  preserving, 
the  Blood-Bed  Peach,  or  Sanguinole,  the  flesh  of  which  is  of  the 
deepest  crimson,  is  worth  a  place  in  a  garden. 

AMYRl'DACE.fi,  Amyridi,  a  natural  order  of  plants  consisting  of 
tropical  treee  or  shrubs,  the  leaves,  bark,  and  fruit  of  which  abound 
in  fragrant  resin.  It  is  blown  among  the  Polypetaloua  Dicotyledonous 
orders  by  its  hypogynous  stamens,  which  are  twice  as  numerous  as 
the  petals,  by  the  large  disk  in  which  the  ovarium  is  inserted,  by  its 
one-seeded  fleshy  fruit,  covered  all  over  with  resinous  glands,  and 
generally  dotted  leaves. 

The  species  are  natives  of  tropical  India,  Africa,  and  America. 

This  order  is  remarkable   for  yielding  various  fragrant  reams  aa 


Botmdham 


MyrrhnVol 


obtained  on  the  Ab; 


Abyssinian  a 
yields  the  Bs 


oduoe  of  „ 

in  coast  from  the 
.e  Balm  of  Mecca. 
Bdellium  is  produced  in  Africa  by  B.  Afrieanum.  American  Elemi 
cornea  from  Idea  Icicariba.  Rutin  of  Courins  from  /.  ambnuiaca. 
The  Qua  Elemi  of  commerce  is  said  to  be  yielded  by  several  spades 
of  Anyru.     (Lindley,  Vegetable  Kingdom.) 

A'NABAS  (from  Am&il™,  to  ascend),  the  name  given  by  Cuvier  to 
a  genua  of  Acanthopterygiona  Osseous  Fishes,  remarkable  for  the  power 
possessed  by  the  species  of  living  for  some  time  out  of  water,  and 
making  their  way  on  land.  This  power  depends  on  a  structure 
characteristic  of  the  family  of  which  it  is  the  type,  part  of  the 
phalangeals  being  labyrinthiform ;  that  is  to  say,  divided  into  a  number 
of  irregular  lamella,  more  or  less  numerous,  forming  cavities  and 
little  cells  capable  of  retaining  a  certain  quantity  of  water.  This 
apparatus  is  ao  protected,  that  when  the  animals  are  out  of  their 
native  element  the  evaporation  of  the  contained  water  takes  place 
very  slowly,  and  the  gills  are  kept  moist,  by  means  of  which  remark- 
able provision  the  fishes  of  this  family  are  enabled  to  leave  the  rivers 
and  marshes  where  they  usually  reside,  and  to  travel  over  land  for 
considerable  distances,  creeping  among  the  herbage  or  along  the 
ground.  Although  this  fact  has  been  but  recently  known  to  modem 
naturalists,  the  ancients  appear  to  have  been  wall  acquainted  with  it, 
and  Theophrastua  has  recorded  the  existence  in  India  of  certain  little 
fishes  which  leave  the  riven  for  a-time,  and  again  return  to  them :  he 
doubtless  alludes  to  the  A  nabai  and  its  allies. 


distinguished  by  a  well-marked  character,  the  borders  of  its  operate, 
subopercle,  and  interopercle  being  denticulated,  whilst  the  preoperole 
is  not  so,  nor  even  distinctly  msrginated.  The  head  is  round  and 
broad  i  the  masale  is  very  short  and  obtuse,  the  eye  placed  very  near 
its  extremity.  The  month  is  small,  and  huge  scales  cover  the  head. 
The  body  is  oblong,  compressed  centrally  and  behind.  The  lateral 
line  is  interrupted  at  its  posterior  third,  recommencing  a  little  lower. 
The  tail  is  somewhat  rounded.  The  whole  body  is  covered  with  large 
scale*.  There  is  a  single  dorsal  and  an  anal  En,  nearly  equal  in  height, 
and  in  both  the  spinous  rays  prevail 

In  colour  it  appears  to  vary,  being  brown  or  bluish-black  or  dark 
green,  paler  beneath  and  having  violet  fins.  In  form  the  individuals 
are  constant,  and  reach  the  length  of  S  inches. 

This  fish  inhabits  all  parts  of  India  and  the  Indian  Archipelago, 
living  in  Wswlssi  and  feeding  on  aquatic  insects,  and  Dr.  Cantor 
observed  it  at  Chusan.  Respecting  its  habits  there  has  been  much 
discussion.  In  17B7  a  Dsnish  gentleman,  M  Daldorf,  communicated 
an  account  of  ite  habits  to  the  Linnnean  Society  of  London,  in  which 
he  stated,  that  he  had  observed  it  in  the  act  of  ascending  palm-trees 
near  marshes,  and  had  taken  it  at  a  height  of  no  lees  than  6  feet  above 
the  surface  of  the  water,  effecting  its  movamenti 
of  its  fins  and  tail  and  the  spine*  of  its  operoles, 
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to  that  by  which  it  progressed  along  the  ground.     Another  Danish 

observer,  M.  John,  published  a  similar  statement,  adding  that  it  is 
called  in  Tranquebar  by  a  name  which  signifies  Tree-Climber.  Other 
naturalists,  who  have  equally  observed  it  in  its  ns" 


Hesd  of  Atutat  mxmanv,  Isld  open  to  show  the  peculiar  pharyngeal  apparatus. 

as  Reinwardt,  Leschenault,  and  Hamilton  Buchanan,  whilst  they  record 
its  habit  of  creeping  on  the  ground  and  living  a  long  time  out  of  water, 
deny  or  omit  alt  mention  of  its  power  to  ascend  trees. 

To  the  same  family  with  Anabat  belong  the  genera  HdotUma, 
Polyacantkui,  Golita,  Macropodv*,  Otphtomauu,  TWcAopw,  end  iSpiro- 
oranelas,  of  which  the  habits  are  as  yet  Very  imperfectly  known, 
though  the  peculiarities  of  their  anatomy  warrant  us  in  supposing  that 
they  have  a  similar  power  of  living  out  of  water. 

(Linnaan  Trantaetioru,  vol,  iii. ;  and  Cuvier  and  Valenciennes,  Him]. 
Nai.  da  Potiitm*,  torn,  vii) 

ANABATHRA,  a  Fossil  Tree,  from  Allenbank,  Berwickshire,  is 
thus  named  by  Mr.  Witham,  and  figured  in  '  Fobs.  Yog.'  t  8  and  t  10. 

A'NABL EPS  (from  i™flA<»«,  to  look  up),  a  genus  of  Malaeopte- 
rygious  Osseous  Fishes,  remarkable  for  the  curious  structure  of  their 
eyes,  which,  in  consequence  of  the  division  of  the  iris  and  corns*  by 
transverse  ligaments,  have  two  pupils,  and  appear  as  if  double,  whilst 
there  is  only  one  crystalline  humour,  one  vitreous  humour,  and  one 
retina.  There  is  no  other  example  known  of  such  a  modification  of 
structure  among  the  Veritbrata.  This  peculiarity  of  the  A  nabltjn  has 
given  rise  to  several  stories  of  four-eyed  fish,  with  exaggerated 
accounts  of  their  habits.  The  AnaiUjn  tetropADuUntu  inhabits  the 
rivers  of  Guyana  and  Surinam.  Its  body  is  cylindrical,  and  covered 
with  strong  scales;  ite  head  is  flattened,  and  snout  blunt  The  upper 
jaw  projects  beyond  the  lower. 

ANACARDIA'CE-E,  Anacardi  or  the  Cosine  Tribe,  is  a  natural 
order  of  plants,  consisting  exclusively  of  woody  plants,  abounding  in 
an  acrid  renin,  which  is  easily  discovered  by  bruising  the  leave*,  but 
which  is  not  indicated  by  its  being  collected  in  transparent  receptacles 
in  the  leaves,  ss  is  most  commonly  the  case.  They  are  polypetaloua 
dicotyledons,  with  perigynous  stamens,  a  simple  one-eeeded  superior 
fruit  and  alternate  leaves  without  stipules. 

Their  juice  is  often  used  as  a  kind  of'  varnish,  for  which  it  is  well 
adapted  m  consequence  of  its  turning  hard  and  black  when  dry.  It 
is,  however,  often  dangerous  to  use,  because  of  the  extreme  acridity 
of  the  fumes,  which  are  apt  to  produce  severe  inflammation  in  many 
constitutions.  The  best-known  genera  of  the  order  are,  in  the  first 
place,  Jtlutt,  or  the  Sumach,  of  which  so  many  species  are  cultivated 
m  our  gardens  ;  and  the  Pittaciat,  the  nuts  of  which  are  served  at 
desserts,  and  their  juice  ia  commonly  sold  in  the  shops  under  the  name 
of  Maatioh  and  Solo  Turpentine.  Besides  these,  there  are  the  Chilian 
DumuKu,  which  resemble  myrtles,  the  Mangy,  the  fruit  of  which 
is  so  delicious  in  tropical  countries,  and  the  Cashew  or  Acajou  Nut, 
AnaeardUm,  from  which  the  order  takes  its  name. 

The  last,  Anacardium  occidentalt,  ia  a  small  tree  found  all  over  the 
West  Indies,  where  it  is  much  cultivated  for  the  sake  of  its  bunches 
of  fragrsnt  rosy  flowers,  as  well  as  of  its  fruit  Its  stem,  if  wounded, 
yields  abundantly  a  milk,  which,  when  inspissated,  becomes  intensely 
black  and  hard,  besides  which,  it  secretes  a  gum  not  inferior  to  gum 
arable.  The  nut  is  a  kidney-shaped  body,  seated  on  a  large  fleshy 
protuberance,  and  being,  in  met,  the  extremely  dilated  disk  or 
receptacle ;  the  latter  ia  sometimes  red,  sometimes  white.  The  nuts 
contain,  in  abundance,  beneath  the  outer  shell,  the  black  caustic  oil  of 
the  order,  which,  when  volatilised  by  heat  as  happens  in  the  process 
of  roasting,   is  apt  to  produce    orjnipelas  and    other    disagreeable 
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D  the  face  of  person*  standing  over  the  fumes  ;  the  kernel 
is  a  wen-Known  wholesome  article  of  food.  In  tha  West  Indies  it  U 
used  as  an  ingredient  in  puddings,  is  eaten  raw,  and  ia  roasted  for  the 
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It  is  found  cryoteJliaod,  the  primary  form  being  a  cube.  The  cleavage 
parallel  to  the  bee  of  the  cube,  but  is  obtained  with  difficulty.  H 
_  j  an  uneven  undulating  fracture.  It  scratches  glass,  bat  not  readily. 
It  is  brittle,  and  is  of  a  white  colour  with  a  shade  of  red.  The  streak 
is  white,  and  it  has  a  vitreous  but  not  brilliant  colour.  It  ia  either 
transparent,  translucent,  or  opaque.  The  specific  gravity  ia  2"068.  It 
melts  into  a  dear  glassy  globule  by  the  blow-pipe  on  oharooaL  It 
.gelatinises  in  hydrochloric  acid.  It  is  principally  found  in  the  Basaltic 
and  Amygdaloidsl  rocks  of  Scotland,  Ireland,  the  Tyrol,  and  other 


new  Not  ( Anaeariiim 
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Cashew  Nut  never  flowers,  and  can  only  be  oultivatad 

The  Spondww,  or  Hog  Plum,  which  ia  the  typo  of  the  order 
Sportdioetit,  is  referred  by  Llndley  to  this  order.   [StohdIxob*  ;  RBC8.] 

ANAOA'LLIS,  a  genus  of  plants  of  the  natural  order  PHm*lacra: 
among  which  it  is  known  by  its  flat  or  wheel-shaped  ooroUss  and  by 
its  capsule  opening  into  two  halves,  of  which  the  upper  fits  the  undet 
like  the  lid  of  a  box.    A  very  common  species  is  the  Pimpernel,  01 
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Poor  Han's  Weether-Glaie,  so  called  because  its  flowers  generally  open 
at  eight  in  the  morning  and  close  in  the  afternoon,  and  alao  refuse  to 
expand  in  rain;  weather.  It  is  a  little  trailing  plant  with  brick -red 
i-s,  very  abundant  in  corn-fields  ;  it  waa  once  thought  useful  in 
of  rnadnem  especially  such  as  arose  from  the  bite  of  rabid 

da,  but  it  ia  in  no  esteem  at  the  present  day.      There  is  a  purple 

variety  called  by  Sir  J.  E.  Smith  A.  earvita.  i.  far  more  beautiful 
species  is  the  AnagaUiM  teneOa  (Bog  Pimpernel),  which  grows  in  the  drier 
parts  of  marshes,  along  with  Pinguiiniia  and  Drotera  ;  it  has  delicate 
flesh-coloured  flowers,  in  the  cent™  of  which  grows  a  cone  of  stamena 
covered  all  over  with  glittering  transparent  hairs ;  these  and  ita 
peculiarly  neat  appearance,  entitle  it  to  be  called  the  queen  of  British 
wildflowers.  Some  botanists  regard  It  as  a  distinct  genus,  and  describe 
it  under  the  name  of  /radio.  One  or  two  foreign  species,  with  largo 
blossoms,  are  cultivated  in  greenhouses. 
AN'  AJ.CIME,  also  called  Cvbicile  and  Sarct&U,  is  a  mineral  belonging 
i  the  group  of  hydrous  silicates  of  alumina.      I'  ' 

to  analyses  by  Rose  and  Connell,  the  following  » 
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ANAMORPHOSIS.''  (Botany.)  [Mm*MOBPH<»ni  <w  Onaura.] 
ANANASSA,  a  genus  of  plants  belonging  to  tha  natural  order 
romtliacta,  found  wild  in  the  woods  of  South  America,  and  now 
mmonly  cultivated  in  the  gardens  of  rich  Europeans.  It  ia 
distinguished  from  the  Brtmdia,  to  which  it  waa  onoe  referred,  by  ita 
succulent  fruit  collected  in  a  compact  head. 

t,  the  Common  Pine-Apple,  a  great  number  of 

p  of  which  the  Moscow  and  Common  Queen,  the 

Black  Jamaica,  and*  tha  Antigua  Queen  are  the  beat  for  summer  use, 
the  Enville  and  the  Trinidad  the  largest,  the  Blsck  Jamaica  the  beat 
for  winter  use,  and  the  Blood-Bed  the  worst  for  any  purpose  or 

The  fruit  is  a  mass  of  flowers,  the  calyies  and  bracts  of  which  are 
fleshy  and  grow  firmly  together  into  a  single  head ;  it  is  the  points  of 
these  parts  that  together  form  what  gardeners  call  the  nips,  that  is  to 
ssy,  the  rhomboidal  spaces  into  which  the  surface  is  divided.  When 
wild.  Pine  Apples  bear  seeds  like  other  plants;  but  in  a  state  of 
cultivation,  generally  owing  to  the  suocnlence  of  all  the  parte,  no  eeeda 
are  produced,  and  consequently  the  plants  can  only  be  multiplied  by 
suckers,  or  by  their  branches,  which  gardeners  call  the  gills  snd 
crown.  The  latter,  which  surmounts  the  fruit,  is  in  reality  the  end  of 
tie  branch  round  which  the  flowers  are  arranged,  and  if  it  haa  any 
tendency  to  ramification,  aa  sometimes  happens,  it  becomes  what  is 
called  double. 

The  Pine-Apple  was  undoubtedly  unknown  before  the  discovery  of 
America;  its  incomparable  flavour  soon  however  caused  it  to  be 
introduced  into  Africa  and  Asia,  where,  in  a  suitable  climate,  it 
multiplied  so  rapidly  ss  to  acquire  as  firm  a  footing  in  those  countries 
as  their  aboriginal  plants.  In  Asia  it  haa  even  improved  so  much  m 
quality,  that  the  Birmose  Pines,  which  have  never  yet  reached 
England,  are  said  to  be  the  finest  in  the  world.  With  this  exception 
it  is  believed  that  we  already  possess  the  best  varieties  that  exist ;  and 
it  is  undoubted  tiat^  except  in  the  kingdom  of  Firms,  the  most 
delicious  specimens  of  the  fruit  are  produced  in  England.  Within  a 
recent  period  Pine-Apples  have  been  imported  largely  into  England 
from  the  West  India  Islands,  where  the  cultivation  has  in  consequence 
been  more  carefully  attended  to,  the  quality  greatly  improved,  and 
this  branch  of  commcroe  largely  extended.  [Purm-APrX",  in  Abth 
inb  So,  Div.]  ,  ,       . 

ANANCHYTES  (Lamarck),  afoasil  genus  of  Edumodtmrta,  found 
abundantly  in  the  Chalk. 

ANATtBHICAS,  a  genus  of  Acanthopterygioua  Osseous  Fishes, 
established  by  Linnmus,  and  retained  by  subsequent  ichthyologurt*. 
They  are  very  nearly  allied  to  the  Blennies,  so  that  Cuvier  remarked 
they  might  be  regarded  aa  Blennies  without  ventral  fine.  They  have 
round  smooth  blunt  heads;  elongated  bodies,  covered  by  minute 
scales ;  a  single  long  dorsal  fin,  and  nn  extended  anal  fin,  both  sepa- 
rated from  the  caudal ;  no  ventrala ;  the  mouth  armed  with  formidable 
teeth  of  two  kinds,  conical  incisors  snd  flat  grinders.  One  species, 
the  Wolf  Fish,  Sea-Cat,  or  CaVFiah  (AiwrrAwoi  J<*p»*  of  Liunsau»h  is 
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common  in  the  northern  seas,  and  in  Britain  is  frequently  taken  on 
the  east  coast  of  Scotland  and  the  Orkneys,  though  rare  on  the 
English  shores.  Its  range  extends  to  Greenland.  It  grows  to  the 
length  of  6  feet,  and  is  a  ferocious  and  formidable  animal,  destroying 
the  nets  of  fishermen ;  when  caught  it  defends  itself  to  its  last  gasp, 
inflicting  severe  wounds  by  means  of  its  powerful  teeth  and  jaws.  It 
lives  chiefly  on  Crustacea  and  testaceous  molluscs,  and,  like  most  fish 
which  subsist  on  such  food,  its  flesh  is  excellent  eating,  though,  from 
the  ugly  appearance  of  the  animal,  usually  rejected.  It  finds  its  way 
however  to  the  Edinburgh  market,  where,  by  naturalists  especially, 
whose  knowledge  of  its  good  qualities  enables  them  to  vanquish 
their  prejudices  against  its  aspect,  it  is  much  esteemed.  The 
Cat-Fish  is  of  a  light  gray  colour  marked  with  seven  or  eight  broad 
vertical  bands  of  bluish  gray.  When  old  it  becomes  darker.  Its 
skin  is  covered  with  slime.    (Tarrell's  British  Fishes.) 

ANAS,  the  Duck,  a  genus  of  birds  under  which  Linnaeus  included 
a  great  number  of  species  now  separated  into  several  genera  by  recent 
naturalists.    [Ducks.] 

ANASTAtICA,  a  genus  of  plants  belonging  to  the  natural  order 
Crvcifcrta.  One  species,  A.  hterochuntina,  is  the  Rose  of  Jericho. 
[Jericho,  Ross  ofJ 

ANASTOMOSIS,  from  &Wk,  through,  and  <rr6fia}  a  mouth,  signifies 
the  communication  of  blood-vessels  with  each  other  by  the  opening  of 
the  one  with  the  other.  The  blood-vessels  are  the  tubes  by  which 
the  different  parts  of  the  body  are  supplied  with  nourishment.  If  the 
blood-vessels  destined  to  nourish  a  part  be  obstructed,  so  that  it 
cannot  receive  a  due  supply  of  blood,  that  part  must  necessarily  die, 
or,  as  it  is  technically  termed,  mortify.  But  the  blood-vessels  are 
soft  compressible  tubes,  liable  by  innumerable  circumstances  to  have 
their  sides  brought  so  closely  into  contact  as  to  prevent  the  flow  of  a 
single  particle  of  blood  through  them.  In  order  to  prevent  the  con- 
sequences that  would  result  to  the  system  from  tne  operation  of 
causes  thus  tending  to  impede  the  circulation,  provision  is  made  for* 
the  freest  possible  communication  between  the  main  trunks  of  the 
blood-vessels  and  their  branches,  and  between  one  branch  and  another. 
All  the  branches  which  form  such  communications  are  called  anasto- 
mosing branches,  and  this  union  of  branch  with  branch  is  termed 
Anastomosis. 

ANATASE,  in  Mineralogy,  a  variety  of  Titanic  Acid.    [Titanium.] 

ANATHERUM,  a  genus  of  Grasses,  belonging  to  the  group  of 
which  species  yield  fragrant  volatile  oils.  A.  muricatum  is  the  Vetian 
of  the  French  and  the  Rhus  of  the  Hindoos.  Its  fragrant  roots  are 
employed  in  making  tatties,  covers  for  palanquins,  &c.  It  is  admin- 
istered medicinally,  and  has  stimulating  and  diaphoretic  qualities. 
A.  nardus  is  also,  on  account  of  the  volatile  oil  it  contains,  called 
Ginger-Grass,  or  KoobeL 

ANA'TID^E  (Leach),  the  Duck  kind,  a  group  formed  by  Dr.  Leach 
to  include  his  genera  formed  from  the  great  genus  Anas  of  Linnaeus. 
[Ducks,] 

ANAtTOMY,  from  a  Greek  term  (oroTo/A^),  which  literally  signifies 
'  the  separation  of  a  thing  into  parts  by  cutting ; '  the  term  Anatomy 
is  usefl  to  signify  particularly,  dissection,  or  knowledge  acquired  by 
dissection.  Anatomy  is  at  once  an  art  and  a  science ;  an  art,  inasmuch 
as  the  pursuit  of  it  requires  skilful  manipulation ;  and  a  science, 
inasmuch  as  certain  general  principles  are  deducible  from  it.  The 
object  of  anatomy  is  to  ascertain  the  structure  of  organised  bodies. 
Of  the  two  great  kingdoms  of  nature,  the  inorganic  and  the  organic, 
H  comprehends  the  whole  range  of  the  latter.  Like  the  organised 
kingdom  itself,  it  forms  two  divisions,  the  one  including  the  structure 
of  plants — Vegetable  Anatomy ;  the  other  the  structure  of  animals — 
Animal  Anatomy.  Anim*]  Anatomy  is  divided  into  comparative  and 
human  :  Comparative  Anatomy  includes  an  account  of  the  structure 
of  all  classes  of  animals,  excepting  that  of  man ;  Human  Anatomy  is 
restricted  to  an  account  of  the  structure  of  man  only.  Human 
Anatomy  is  subdivided  into  descriptive,  general,  and  pathological 
Descriptive  Anatomy  comprehends  a  description  of  all  the  various 
parts  or  organs  of  the  human  body,  together  with  an  account  of  their 
situation,  connections,  and  relations,  as  these  circumstances  exist  in 
the  natural  and  sound,  or,  as  it  is  technically  termed,  the  normal, 
condition  of  the  body.  The  human  stomach,  for  example,  is  composed 
of  a  number  of  membranes,  which  are  united  in  a  particular  manner ; 
a  number  of  blood-vessels  which  are  derived  from  particular  arterial 
trunks ;  a  number  of  nerves  whioh  proceed  from  a  particular  portion 
of  the  brain  and  spinal  oord ;  a  number  of  absorbent  vessels,  and  so 
on ;  moreover,  this  organ  is  always  placed  in  a  particular  cavity  of  the 
body,  and  is  always  found  to  have  certain  specific  connections  or 
relations  with  other  organs.  The  anatomy  of  the  human  stomach 
comprehends  an  account  of  all  the  particulars  of  this  kind,  which  are 
uniformly  found  to  concur  in  all  human  bodies  in  which  the  confor- 
mation is  regular  or  natural ;  and  so  of  every  other  organ  of  the 
body :  and  because  such  an  exposition  of  the  structure  of  the  various 
organs  includes  a  description  of  all  the  circumstances  that  relate  to 
their  organisation,  it  is  called  Descriptive  Anatomy. 

After  the  study  of  the  human  body  in  this  mode  has  been  carried 
to  a  certain  extent,  with  a  certain  degree  of  success,  it  necessarily 
gives  origin  to  a  second  division  of  the  science,  that  termed  General 
Anatomy.  It  is  found,  that  many  of  the  circumstances  which  belong 
to  any  one  organ,  belong  at  the  same  time  to  several  organs ;  and  that 
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thus  several  individual  circumstances  are  common  to  many  organs. 
Of  the  membranes,  for  example,  of  which  it  has  been  stated  that  the 
stomach  is  composed,  some  are  common  to  it  and  to  the  intestines, 
to  the  bladder,  to  the  heart,  to  the  air-passages,  and  so  on.  In 
like  manner  with  respect  to  any  one  of  these  membranes,  when  its 
structure  is  carefully  examined,  it  is  found  that  in  many  points  its 
organisation  is  exactly  similar  to  that  of  all  other  membranes.  This 
view  extended  leads  to  further  important  and  interesting  results. 
All  the  arteries  of  the  body,  whatever  their  situation,  size,  or  office, 
are  found  to  be  composed  essentially  of  the  same  substances,  disposed 
in  nearly  the  same  order  and  form.  All  the  veins  have,  in  like 
manner,  a  structure  essentially  the  same.  All  the  absorbent  vessels, 
all  vessels  of  every  kind,  all  the  bones,  muscles,  and  nerves,  the  whole 
external  covering  of  the  body  or  the  skin,  widely  as  these  various 
structures  differ  from  each  other,  present  no  material  difference  as  far 
as  regards  the  organisation  of  each  particular  class.  Hence  various 
organs  of  the  body  are  disposed  into  what  are  called  common  systems, 
and  these  common  systems  are  said  to  consist  of  common  substances 
or  tissues.  All  the  vessels,  for  example,  are  collected  and  arranged 
under  one  common  class,  called  the  vascular  system  :  in  like  manner, 
all  the  bones  are  collected  and  arranged  under  another  class,  called 
the  osseous  system ;  all  the  muscles  under  another,  called  the  mus- 
cular system ;  all  the  nerves  under  another,  called  the  nervous 
system,  and  so  on.  The  material  'that  enters  into  the  composition  of 
each  of  these  systems  consists  of  a  substance  of  a  peculiar  nature ;  but 
as  this  substance  is  more  or  less  generally  difnised  over  the  whole 
body,  entering  as  a  constituent  element  into  the  various  organs,  it  is 
termed  a  common  substance,  or  tissue.  What  is  termed  the  common 
cellular  or  areolar  tissue,  for  example,  is  the  substance  which  enters 
most  commonly  into  the  compositition  of  the  organs  of  the  body ; 
the  muscular  tissue  is  the  substance  of  which  the  muscles  are  com- 
posed ;  the  nervous  tissue  is  the  substance  of  which  the  nerves  are 
composed:  and  thus,  the  structure  of  the  body,  analysed  in  this 
mode,  innumerable  and  complex  as  the  substances  appear  to  be  of 
which  it  consists,  is  ultimately  reduced  to  a  very  few  Bimple  materials, 
by  the  combination  and  modification  of  which  all  the  different  animal 
substances  are  produced. 

General  Anatomy  also  includes  the  study  of  certain  fluids  from 
which  the  membranes  or  textures  are  formed.  The  followingis  a  list 
of  the  fluids* and  textures,  given  by  Dr.  Sharpey  in  Quain's  'Elements 
of  Anatomy : ' — 

The  Blood,  Chyle,  and  Lymph. 

Epidermis  Tissue  (including  Epithelium,  Cuticle,  Nails,  and  Hairs). 

Pigment. 

Adipose  Tissue. 

Cellular  Tissue. 

Fibrous  Tissue. 

Elastic  Tissue. 

Cartilage,  and  its  varieties. 

Bone  or  Osseous  Tissue. 

Muscular  Tissue. 

Nervous  Tissue. 

Blood-Vessels. 

Serous  and  Synovial  Membranes. 

Mucous  Membranes. 

Skin. 

Secreting  Glands. 
These  textures  and  fluids  will  be  treated  of  under  their  respective 
heads. 

Descriptive  and  general  anatomy,  then,  include  an  account  of  the 
structure  of  the  body  as  it  exists  in  the  state  of  health.  But  there  is 
no  organ  of  the  body,  and  no  tissue  which  enters  into  its  composition, 
which  is  not  subject  to  disease ;  in  consequence  of  disease,  the  regular 
or  natural  structure  of  the  component  substances  of  the  body  becomes 
changed  in  a  great  variety  of  modes.  That  part  of  anatomy  which 
displays  these  diseased  or  morbid  changes,  and  which  describes  all 
the  circumstances  relating  to  them,  is  called  Pathological  or  Morbid 
Anatomy.  We  may  say,  then,  that  Descriptive  Anatomy  comprehends 
an  account  of  all  the  parts  or  organs  of  the  body  as  they  exist  in  the 
state  of  health ;  General  Anatomy  comprehends  an  account  of  all  the 
separate  substances  of  which  those  organs  are  composed,  not  as  these 
substances  exist  combined  in  organs,  but  as  they  form  distinct  and 
peculiar  substances ;  Pathological  Anatomy  comprehends  an  account 
of  all  the  changes  of  structure  produced  by  disease,  whether  in 
individual  organs,  or  in  the  primitive  or  common  substances  of  which 
these  organs  are  composed. 

The  term  Anatomy,  as  we  have  seen,  is  chiefly  applied  to  the  science 
which  determines  the  nature  and  relations  of  the  various  organs  of 
the  human  body.  A  general  term  is  here  used  in  a  restricted  sense. 
On  the  other  hand,  when  we  would  express  the  extension  of  the 
science,  of  anatomy  to  the  whole  animal  creation,  we  employ  the 
general  term  with  the  addition  of  the  word  Comparative.  This 
anomaly  has  doubtless  proceeded  from  the  circumstance  that,  till 
within  a  very  recent  period,  the  study  of  animal  structure  was  almost 
exclusively  confined  to  the  human  subject;  and  that  even  zoologists 
were  contented  with  inquiring  into  the  functions  of  inim^  instead 
of  detennining  the  character  of  the  organs  which  were  connected 
with  those  functions.  By  the  term  Comparative  Anatomy  is  understood 
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the  science  which  conveys  a  knowledge  of  the  differences  in  the 
structure  and  organisation  of  the  whole  animal  kingdom  in  all  its 
classes,  orders,  and  species. 

It  is  evident  that  a  science  possessing  such  an  extensive  range  must 
be  exceedingly  imperfect ;  especially  when  it  is  borne  in  mind  that 
scarcely  half  a  century  has  elapsed  since  the  first  attempts  were  made 
to  simplify,  by  systematising,  its  almost  infinite  details.  It  has 
however  made  sufficient  ^progress,  not  only  to  have  furnished  the 
most  important  aids  to  the  study  of  human  anatomy  and  physiology, 
but  to  have  supplied  a  secure  and  broad  foundation  for  all  zoological 
knowledge,  both  as  regards  existing  and  extinct  races.  As  the  basis 
of  modern  zoology,  comparative  anatomy  presents  a  subject  of  the 
highest  interest,  and  the  most  successful  methods  of  classification 
have  been  produced  mainly  by  its  aid.    [Animal  Kingdom.] 

ANBURY  and  CLUB-ROOT,  a  sort  of  Galls  produced  by  insects  on 
the  roots  of  cabbages,  turnips,  hollyhocks,  and  other  species  of  culti- 
vated plants,  and  popularly,  but  incorrectly,  supposed  to  arise  from 
peculiarities  of  soil,  or  from  growing  the  same  crop  successively  on 
the  same  field,  or  to  be  owing  to  variations  of  seasons.  Nothing  can 
be  more  simple  than  the  disproof  of  all  these  theoretical  notions.  If 
we  take  some  of  the  cabbages  or  turnips,  whose  roots  are  infected 
with  anbury,  and  keep  them  in  garden-pots  covered  over  with  close 
gauze,  in  a  short  time,  if  the  plants  be  kept  growing,  the  little  weevils, 
evolved  from  the  grubs  in  the  interior  of  the  roots,  will  make  their 
appearance,  ready  to  multiply  their  species,  by  depositing  their  eggs, 
as  their  parents  had  done,  on  the  first  turnip  or  cabbage  they  can  find. 
The  weevil  thus  arising  continues  to  be  no  less,  but  often  more, 
destructive  than  the  grub  had  proved  to  be  in  feeding  on  the  roots ; 
for  it  thrusts  its  beak  (rostrum)  into  the  Beed-leaf  of  the  turnip,  and 
greatly  injures  the  crop.  When  the  turnip  is  advanced  to  the  rough 
leaf,  these  insects  either  die,  as  moBt  insects  do,  when  they  have  laid 
their  eggs,  or  betake  themselves  to  some  other  plant,  such  as  clover, 
which  is  suited  -to  their  taste. 

It  will  be  therefore  evident,  that  no  peculiar  rotation  of  crops,  nor 
peculiar  manure  for  dressing  the  soil,  can  be  of  any  avail  in  preventing 
anbury,  or  in  stopping  its  progress  when  the  insects  have  obtained  a 
lodgement  within  the  roots.  The  destruction  of  the  adult  insects 
before  they  have  laid  their  eggs,  is  the  only  remedy,  though  in  the 
case  of  so  small  a  species  it  is  peculiarly  difficult  to  effect. 

ANCHOVY  (Bngravlut,  Cuvier),  a  genus  of  Abdominal  Malacoptery- 

E'ous  Fishes,  separated  by  Baron  Cuvier  from  the  Clupea,  or  Herrings  of 
innaeus,  from  which  they  are  distinguished  by  the  superior  number 
of  their  branchiostegous  rays,  amounting  to  twelve  or  upwards,  by 
the  gape  of  the.  mouth  extending  behind  the  eyes,  and  by  the  straight 
and  prolonged  form  of  the  superior  maxillary  bones,  which  form  a 
small  muzzle,  projecting  considerably  beyond  the  mouth.  The 
genus,  as  at  present  constituted,  consists  of  six  or  seven  species,  all 
of  diminutive  size,  and  with  the  exception  of  the  Common  Anchovy 
(B.  encranchohu),  and  a  nearly  allied  species  distinguished  from  it  by 
M.  Cuvier  (B.  mdetta),  all  inhabitants  of  the  tropical  seas  of  India  and 
America.  Whether  these  latter  agree  with  the  European  species  in 
the  savour  and  other  qualities  of  the  flesh,  for  which  it  is  so  highly 
esteemed,  is  a  doubtful  question ;  at  all  events  we  are  not  aware  that 
the  fishing  of  the  native  species  has  ever  been  attempted  either  in 
America  or  India. 

The  Common  Anchovy  is  a  small  fish,  not  muoh  longer  than  the 
middle  finger,  of  a  bluish-brown  colour  on  the  back,  and  silvery-white 
on  the  belly.  The  anal-fin  is  remarkably  short,  and  the  dorsal  situated 
immediately  above  the  ventral ;  these  characters  will  serve  readily  to 
distinguish  it  from  the  sprat  and  other  kindred  species,  with  which  it 
might  otherwise  be  confounded,  and  which  are,  in  fact,  not  unfre- 
quently  imposed  upon  the  public  for  the  real  anchovy.  It  abounds 
in  the  Mediterranean  along  the  shores  of  Spain,  Italy,  and  Greece ;  in 
the  Atlantic  it  is  found  along  the  coasts  of  Portugal  and  France,  and 
occasionally  has  been  taken  off  the  shores  of  England  and  Holland. 
Considerable  fisheries  of  Anchovies  are  established  along  the  coasts 
of  Provence  and  Catalonia;  but  the  most  productive  of  all  is  off 
Gorgona,  a  small  island  west  of  Leghorn.  The  latter  fishery  is  carried 
on  only  during  the  months  of  May,  June,  and  July,  at  which  period  the 
anchovies  quit  the  deep  Beas  and  approach  the  Bhores  for  the  purpose 
of  depositing  their  roe;  it  is  then  only  that  they  are  found  in  the 
Mediterranean,  which  they  enter  in  enormous  shoals,  by  the  straits  of 
Gibraltar,  at  the  commencement  of  the  breeding  season,  and  leave  it, 
after  fulfilling  this  duty,  to  retire  again  to  the  depths  of  the  Atlantic. 
They  are  fished  for  only  during  the  night,  and  are  attracted  round 
the  boats  by  means  of  charcoal  fires  which  are  kept  burning  in  the 
sterns. 

After  being  caught,  the  heads,  gills,  and  entrails  are  separated  from  the 
bodies,  which  are  salted  and  arranged  in  small  barrels,  varying  from 
5  to  20  pounds  in  weight :  this  is  the  only  preparation  which  they 
undergo  previous  to  being  sent  to  market;  and  if  proper  means  be 
taken  to  exclude  the  air  they  will  in  this  state  keep  for  a  considerable 
period.  If,  when  the  barrels  are  open,  the  fish  are  found  to  be  small 
and  firm,  round-backed,  with  a  silvery-white  skin  and  red  flesh,  and  a 
plump  compact  form,  they  are  probably  the  true  anchovy ;  if,  on  the 
contrary,  they  taper  very  much  towards  the  tail,  are  of  a  dark  brown 
colour  without,  and  have  flabby  pale-coloured  flesh,  they  will  probably 
turn  out  to  be  the  Sardine  (E.  maUtta),  another  Mediterranean  species 


frequently  mixed  with  real  anchovies,  or  even  sold  separately  as  the 
genuine  fish. 

No  condiment  is  more  generally  known  and  esteemed  than  anchovy 
sauce.  It  was  also  in  use  among  the  Romans,  and  was  one  of  the 
kinds  of  sauce  called  Garum,  which  appears  to  have  formed  an  indis- 
pensable article  of  seasoning  in  their  most  expensive  and  luxurious 
dishes 

ANCHOVY  PEAR.    [Grias.] 

ANCHU'SA,  a  genus  of  plants  belonging  to  the  natural  order 
Boraginacea,  and  to  the  sub-tribe  Anckutecs,  The  calyx  is  5-fid;  the 
corolla  funnel-shaped,  with  a  straight  tube,  the  throat  being  closed  by 
prominent  obtuse  scales ;  the  stamens  are  included,  and  subsessile ; 
the  fruit  a  nut,  which  is  depressed.  The  species  are  chiefly  inhabitants 
of  the  temperate  parts  of  the  earth,  either  on  the  mountains  of  tropical 
regions  or  the  temperate  zone.  They  are  all  of  them  rough  plants,  and 
are  known,  as  well  as  the  species  of  Lycopna  and  Echium,  by  the  com- 
mon name  of  Bugloss.  Some  of  the  species  have  been  used  in  medicine, 
while  others  are  employed  in  the  arts  for  dyeing.  Two  are  inhabitants 
of  Great  Britain. 

A.  officinalis,  Common  Alkanet  or  Bugloss,  has  lanceolate  hispid 
leaves,  unilateral  crowded  spikes,  ovate-lanceolate  bracts,  the  segments 
of  the  calyx  bluntish,  hairy  on  both  sides,  the  scales  of  the  corolla 
hairy.  The  flowers  are  a  deep  purple.  It  is  an  inhabitant  of  Great 
Britain,  on  waste  ground,  but  is  a  rare  plant  In  the  south  of  France, 
Germany,  and  Switzerland  it  is  everywhere  common,  in  uncultivated 
places,  on  old  walls,  and  by  the  road-side.  The  young  plant  is  some* 
times  boiled  And  eatefl.  The  roots  contain  a  considerable  quantity  of 
gum,  and  when  boiled  yield  a  demulcent  drink,  which  was  once  in 
repute  as  a  medicine. 

A.  lemperviren*,  Evergreen  Bugloss,  has  ovate  leaves,  with  lower 
leaves  on  long  stalks,  the  peduncles  axillary,  each  bearing  two  dense 
spikes  with  an  intermediate  flower,  the  segments  of  the  calyx  hairy  on 
the  outside  only,  the  bracts  minute  lanceolate,  scales  of  the  corolla 
downy,  flowers  blue,  salver-shaped.  This  plant  is  found  on  waste 
ground,  near  ruins,  in  Great  Britain,  but  is  rare. 

A.tinctoria,  Dyers'  Bugloss  or  Alkanet,  has  diffuse  stems,  oblong 
hispid  leaves,  bracts  longer  than  the  calyx,  the  segments  of  the  corolla 
shorter  than  the  stamens.  The  corolla  has  a  deep  blood-coloured  tube, 
with  the  limb  deep  blue.  The  root  is  woody,  descending,  and  of  a 
dark  blood-red  colour.  This  plant  is  a  native  of  Peloponnesus,  the 
island  of  Cyprus,  and  the  deserts  about  Alexandria.  It  is  cultivated 
in  the  south  of  France  for  the  sake  of  the  root,  which  yields  a  fine  red 
colour  to  oils,  wax,  all  unctuous  substances,  and  to  spirits  of  wine.  Its 
chief  use  is  in  colouring  lip-salves,  ointments,  &c  It  is  however  some- 
times employed  for  staining  wood  and  dyeing  cotton.  It  is  also  used 
for  colouring  many  of  the  beverages  Bold  under  the  name  of  port  wine, 
and  the  corks  used  for  the  bottles  in  which  this  fluid  is  sold. 

A.  angustifolia,  Narrow-Leaved  Bugloss,  has  linear  lanceolate  hispid 
leaves,  ovate-lanceolate  bracts,  5-fid  calyx,  with  blunt  teeth.  The  tube 
of  the  corolla  is  pale  purple,  the  limb  deep  blue.  In  gardens  it  attains 
a  height  of  two  feet,  but  when  wild  it  is  not  more  than  a  foot  high. 
It  grows  in  Italy,  Germany,  and  Switzerland,  by  road-sides,  amongst 
rubbish,  and  on  the  borders  of  ploughed  fields. 

In  the  cultivation  of  the  species  of  this  genus  but  little  care  is 
required,  as  they  will  grow  in  almost  any  soil,  and  are  easily  increased 
by  seed.  The  A.  Capensie,  Cape  Bugloss,  requires  the  treatment  of  a 
greenhouse  plant  Many  of  tnem  are  pretty  annuals  for  the  garden, 
as  A.  panictuata,  A.  BarrdQre,  Ac. 

ANCILLA  or  ANCILLA'RIA,  are  the  names  given  by  Lamarck  to 
a  genus  of  Spiral  Univalve  Marine  Shells,  allied  to  the  Olives.  Like 
them  they  are  covered  with  a  hard  shining  coat,  destitute  of  any 
periostraca,  and  are  immured  in  the  large  foot  of  the  animal,  so  that 
the  middle  of  the  back  of  the  shell  can  be  alone  discovered.  They 
chiefly  differ  from  the  Olives  in  the  suture  of  the  whorl,  being  callous 
and  not  furnished  with  a  groove,  formed  by  a  thread-like  filament 
placed  at  the  end  of  the  mantle,  which  is  wanting  in  this  genus :  they 
are  also  furnished  with  a  small  ovate  operculum.  The  species  arc 
numerous,  and  are  chiefly  confined  to  tropical  climates ;  some  have  a 
small  tooth,  like  the  Unicorn  Shell  (Monoccro$),  placed  at  the  end  of  a 
groove  crossing  the  front  of  the  shell.  The  best-known  species  is  the 
Ivory  Shell,  which  with  a  few  others  differ  from  the  rest  of  the  genus 
in  having  the  front  of  its  axis  deeply  pierced. 

ANCYLO'CERAS  (l^Orbigny).  This  Fossil  genus  of  M  D'Orbigny 
includes  several  species  of  EamUes  (Phillips),  from  the  Speeton  Clay 
and  Lower  Greensand. 

A'NCYLUS  is  the  name  of  the  shell  which  is  usually  called  the 
Fresh-Water  Limpet  They  are  small  pellucid  conical  shells,  with 
slightly-recurved  tips.  The  cavity  is  simple,  and  marked  with  a 
horse-shoe-shaped  muscular  scar  near  the  margin,  which  is  interrupted 
on  the  middle  of  the  left  side  over  the  respiratory  holes,  as  in  the 
genus  Syphonaria.  This  animal,  like  the  Pond-Snail  (Limnea),  has 
two  compressed  triangular  tentacles,  with  the  eves  sessile  on  the 
outer  base;  and  a  respiratory  cavity  placed  on  the  middle  of  the 
back,  with  an  aperture  closed  by  a  valve  opening  in  the  middle  of  the 
left  side. 

This  genus  is  very  nearly  allied  to  the  Pond-Snail,  from  which  it 
chiefly  differs  in  the  simple  conical  form  of  its  body  and  shell ;  and 
some  species,  as  Ancyltu,  are  allied  to  it  by  having  the  apex  bent  on 
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one  Hide,  u  if  miking  an  approach  to  the  spiral  form.  It  ha*  bean 
placed  in  several  orders,  bat  were  is  little  doubt  that  its  true  situation 
is  with  the  lung-breathing  mollusc*.  The;  an  found  in  Europe, 
America,  and  the  West  Indies,  attached  to  atones  and  plant*,  and  the; 
will  lira  a  considerable  time  out  of  the  water.  They  are  easily  known 
Emm  the  Sj/phonowia,  which  are  the  only  shells  they  can  be  oonfoundod 
with,  by  their  being  sinistral,  very  thin,  and  covered  with  a  baity 
panoatnca. 

ANDALUSITE,  a  Mineral  consisting  of 

Silica 80-00 

Alumina 58-J6 

Protoxide  of  Manganese   ....  0-63 

Lime 0-21 

w«*« <m 

00-88 
It  occurs  crystallised  ;  its  primary  form  being  a  right  rhombic  prism. 
It  has  on  uneven  conohoidal  fracture.  Its  colour  varies  from  a  flesh- 
red  to  a  brownish  and  grayish-rod.  It  has  a  vitroous  lustre.  It 
occurs  both  transparent  and  opaque.  The  specific  gravity  is  S'lOJ. 
This  mineral  ia  found  in  Spain,  Fraud),  and  North  America.  The 
above  analyaia  is  from  an  American  specimen. 

ANETJONE  (injful"i) is  »  gene"  of  plant*  belonging  to  the  natural 
order  SommctUocea.  It  consists  of  lowly  herbs,  usually  perennials, 
with  white,  or  purple,  or  scarlet,  or  even  yellow  blossoms,  in  which 
there  ia  no  distinct  calyx,  and  which  are  succeeded  by  a  cluster  of 
grains,  each  terminated  by  a  long  silky  feathery  tail.  As  the  species 
generally  grow  on  open  plains  or  in  high  exposed  situations,  their 
feathery  grain*  produce  a  ausgnlag  «hinmg  appearance  when  waved  by 
the  breese,  whence  their  name,  and  which  literally  signifies  Wind- 
Flower,  their  English  appellation. 

The  Anemones  possess,  in  common  with  other  Ranuncidocar,  an 
acrid  property.  The  leaves  of  A.  pvlntilla  will  raise  bliatera  on  the 
skin;  if  chewed,  they  produce  imteiionof  the  throat  and  tongue ;  and 
their  roots,  as  well  aa  those  of  A.  pratentu,  a  nearly  related  species, 
produce  nausea  and  vomiting  if  administered  in  very  small  doses,  on 
which  account  they  have  been  strongly  reoonm  *  ■" 
men  in  various  complaints.     The  following  ai 

1.  A.  pultaiilla,  or  Paaque  Flower,  grows  wild  upon  exposed  downs 
in  various  parts  of  England,  as  on  the  Gogmagog  Hills  near  Cambridge, 
the  heath  at  Newmarket,  and  on  open  chalky  pastures.  It  has  large 
purple  flowers  and  finely-cut  hairy  leaves. 

2.  A.  ttanorma,  the  Wood  Anemone,  is  found  abundantly  in  woods 
all  over  England,  covering  the  ground  with  its  neat  white  flowers 
under  the  shelter  of  bushes  as  early  as  March  and  April.  It  is  a 
perennial  plant  with  knobby  roots,  and  a  short  stem  having  one 
or  two  smooth,  bright-green,  deeply-cut  leaves.  It  is  poisonous  to 
cattle. 

3.  A.  parunrau,  the  Peacock  Anemone,  a  native  of  the  vineyards  in 
Provence,  about  Nice,  and  in  other  parts  of  the  south  of  Europe.  This 
is  not  very  uncommon  in  gardens,  where  it  is  umally.  but  improperly, 
named  A .  ittliaia.  It  is  known  by  its  scarlet  or  scarlet  and  white 
flowers,  which  are  usually  double,  and  have  their  divisions  very  sharp- 
pointed.     It  is  one  of  the  handsomest  of  the  cultivated  species. 

t.  A.  conmaria,  the  Common  Garden  Anemone.  Found  in  i 
state  in  moist  meadows  in  the  south  of  France,  Italy,  and  Q  reaps,  and 
different  parte  of  Asia  Minor ;  Dr.  Russell  speaks  of  it  as  abundant 
near  Aleppo.  In  these  plaoes  it  is  seen  only  in  a  single  state,  but  even 
then  sporting  into  a  variety  of  colours,  the  principal  of  which  are  white, 
scarlet,  and  purple  in  different  shades. 

5.  A.  iteUata  ia  a  native  of  various  parte  of  Germany,  France,  and 
the  Levant,  and  is  also  often  seen  In  our  gardens,  where  it  is  called 
A.  Aorfauw.  It  differs  from  the  last  in  having  smaller  and  narrower 
petals,  very  rarely  double  flowers,  a  greater  tendency  to  purple  ii 
colours,  and  much  broader  leaves.  It  is  not  so  liable  to  vary 
last  species. 

ANHMONIES,  SEA     [Actiniaes.] 

ANGEL-FISH.    [SooaLma.] 

ANOE'LICA,  a  genus  of  plants  belonging  to  the  natural  order 
UmbtUifcra.  It  comprehends  several  species,  the  principal  part  of 
which  are  to  be  met  with  in  botanic  gardens ;  and  one  that  was  formerly 
very  much  cultivated  sa  an  esculent  plant.  This,  the  Angriica  ordVan- 
gelica,  or  ArckangoUta  officinalis,  a  a  native  of  the  banks  of  rivers  and 
of  wet  ditches  in  all  the  northern  parts  of  Europe ;  in  this  oountry  it 
grows  abundantly  on  the  banks  of  the  Thames  below  Woolwich,  and 
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Anftlioa  arcManfttioa,  s  diminished  Agore, 
A  partis]  umbel  of  tbe  natural  ilie,  I,  A  se 

S.  Till  back  of  one  of  lit  partial  umbels. 


ANOLAHITE,   a  r 


■lug  tbe  bracts, 
for  the  native  blue  phosphate  of  ii 


ANGLESITE,  in  Mineralogy,  a  name  for  the  native  sulphate  of  lead. 

ANHYDRITE,  the  Mineralogioal  name  for  the  native  anhydrous 
sulphate  of  lime.  It  is  found  at  Halle  in  the  Tyrol,  Bex  ia  Switzerland, 
and  in  the  Salt-Minos  of  Upper  Austria  and  Salzburg.  A  specimen 
from  Suls  yielded — 

Sulphuric  acid    .  60 


round  very  compact 
winged  grains  of  a  pa 
is  surrounded  at  its  ba 

For  the  sake  of  it*     „ 
cultivated  on  the  Continent.    Its  blanched  stems,  candied  with  sugar, 
form   a  very  agreeable  sweetmeat,   possessing  tonic   and  stomachic 
qualities.    Its  roots  contain  a  pungent,  aromatic,  stimulating  principle. 


umbels ;  they  are  succeeded  by  large  broad- 
a  yellowish-brown  colour.  Each  partial  umbel 
le  by  7  or  8  pointed  undivided  bracts. 

"o  odour,  this  plant  ' "  ' 


It  occurs  both  massive  and  crystallised.  The  crystals  have  the  form 
of  a  right  rhombic  prism.  The  cleavage  is  very  distinct,  and  parallel 
to  the  terminal  planes  and  their  two  diagonals,  indistinct  parallel  to 
the  lateral  planes.  The  fracture  is  uneven.  The  colour  is  white,  bluish, 
violet,  or  reddish.  The  streak  is  grayish-white.  The  lustre  is  vitreous 
and  pearly  on  the  cleavage  surfaces.  It  is  transparent  and  translucent 
It  has  a  double  refraction.  The  specific  gravity  in  from  2-i  to  2"S.  Its 
hardness  BO  to  BE.  The  massive  varietUsare  amorphous,  nodular,  or 
raniibno. 

ANIMAL  FLOWERS.    [AcTDflaM.] 

ANIMAL  HEAT.    [Heat,  AntkUL.1 

ANIMAL  KINGDOM.  All  natural  objects  are  referred  by  naturalists 
to  three  great  divisions,  called  the  Kingdom!  of  Nalurt.  These  are 
respectively  called  after  the  objects  they  include,  the  Mineral  Kingdom, 
Vegetable  Kingdom,  and  Animal  Kingdom.  Although  at  first  sight 
nothing  would  appear  easier  than  ^"fl"'"p  these  great  groups,  in  such 
a  manner  as  to  afford  an  easy  means  of  distinction,  it  is  nevertheless 
one  of  considerable  difficulty.  The  difficulty,  however,  does  not  lie  in 
the  typical  object  of  each  kingdom,  ss  a  rock,  an  oak-tree,  and  a  man, 
but  in  applying  the  definition  to  those  objects  which  lie  as  it  were  on 
the  limits  of  each  kingdom.  The  line  is  perhaps  better  drawn  between 
minerals,  and  plants  and  animals,  than  between  the  latter  two.  It  la 
usual  to  speak  of  minerals  as  forming  the  Inorganic  Kingdom,  or 
portion  of  Nature,  whilst  plants  and  animals  constitute  the  Organic 
Kingdom.  The  great  distinctive  character  of  the  Organic  Kingdom,  is 
the  fact  of  their  parts  originating  in  and  being  formed  out  of  oelb 
which  give  to  them  many  characters  by  which  they  are  distinguished 


lto 
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from  minerals.  Thus  they  are  unsynimetrical,  whilst  minerals  are 
symmetrical ;  they  grow  irregularly,  whilst  minerals  increase  in  definite 
crystalline  forms.  Each  portion  of  a  mineral,  however  small,  consists  of 
the  same  elements,  whilst  anypart  of  a  plant  or  animal  may  be  differently 
composed  to  another  part.  The  line  in  fact  is  nowhere  difficult  to  be 
drawn,  where  the  presence  or  absence  of  cellB  can  be  determined. 

The  distinctions  between  animals  and  plants  present  greater 
difficulties,  and  perhaps  no  mere  structural  or  formal  difference  can 
be  found.  Looked  at  from  one  point  of  view,  plants  and  animals  form 
a  great  organic  unity,  connected  together  by  their  common  modes  of 
cellular  growth  and  functions ;  and  when  thus  regarded,  there  seems 
to  be  no  necessity  for  drawing  an  absolute  line  of  distinction  between 
one  and  the  other.  Naturalists  have  however  regarded  them  as  distinct, 
and  the  study  of  the  two  classes  of  objects  have  constituted  the  sciences 
of  Botany  and  Zoology.  Rude  definitions  of  various  kinds  have  been 
laid  down  to  guide  the  systematist  in  his  classification  of  the  objects 
belonging  to  each.  Aristotle  was  one  of  the  first  who  sought  a 
distinction,  and  in  stating  that  an  animal  possessed  a  mouth  whilst  a 
plant  had  no  such  organ,  he  gave  perhaps  the  simplest  and  most 
generally  applicable  definition  that  exists.  But  Aristotle  had  not  the 
microscope  to  direct  his  inquiries,  and  by  the  aid  of  this  instrument 
beings  can  be  made  apparent  to  which  other  distinctions  must  be 
applied  before  they  can  be  arranged  in  one  kingdom  or  another. 
Professor  Kolliker  describes  an  animalcule,  the  Actinophry*  sol  of 
Ehrenberg  ('  Microscopical  Journal,'  Nos.  i  and  ii),  in  which,  though 
no  mouth  is  found,  the  function  of  digestion  is  carried  on  by  an 
indentation  of  its  skin,  temporarily  formed  for  that  purpose.  Linnapnis, 
with  no  better  success,  gave  the  following  definition :  "  Minerals  grow, 
plants  grow  and  live,  «iim*1«  grow,  live,  and  feeL"  To  apply  this 
definition,  we  must  define  life  and  feeling,  and  this  cannot  be  done  in 
such  a  way  as  to  effect  the  object  of  the  naturalist.  Cuvier  thought 
the  possession  of  a  stomach  a  sufficient  distinction  for  the  animal 
kingdom,  but  the  nature  of  a  stomach  must  first  be  understood,  and 
here  we  have  no  absolute  structural  character  to  guide  us.  It  was  at 
one  time  a  favourite  distinction  that  animals  have  the  power  of  motion, 
and  that  plants  are  fixed,  but  we  know  now  that  many  plants  move, 
whilst  many  animala  are  fixed.  One  of  the  most  reoent  and  philoso- 
phical of  physiological  writero  says :  "  A  plant  is  an  organised  being, 
whose  vital  powers  are  directed  solely  to  the  performance  of  formative 
operations,  by  which  its  fabrio  is  not  merely  built  up  in  the  first 
instance,  but  is  continually  receiving  additions  during  tne  term  of  its 
existence;  and  any  movements  which  it  may  exhibit  are  destined 
solely  for  the  furtherance  of  these  operations,  and  must  be  regarded  as 
originating  in  physical  or  vital  forces.  On  the  other  hand  an  animal 
is  an  organised  being,  whose  vital  powers  are  not  merely  directed  to 
the  construction  and  maintenance  of  its  corporeal  fabric,  but  are  also 
subservient  to  the  operations  of  the  conscious  mind,  which  involve  a 
continual  disintegration  of  the  structures  that  minister  to  them ;  on 
the  repair  of  which,  rather  than  on  the  extension  of  the  fabric,  after  it 
has  attained  its  full  development,  the  formative  energy  is  chiefly 
expended ;  and  of  the  movements  which  it  may  exhibit,  though  a 
part  are  still  to  be  regarded  as  directly  dependent  (like  those  of 
plants)  on  causes  inherent  in  its  material  organisation,  there  is  another 
part,  small  though  it  may  often  be,  in  which  the  consciousness  and 
spontaneity  of  the  individual  are  necessarily  concerned,  and  which 
must  therefore  be  distinguished  as  originating  in  psychical  causes." 
(Carpenter,  '  Principles  of  Physiology.') 

In  this  way  the  naturalist  and  physiologist  have  tried  to  contend 
with  the  difficulty.  Within  the  last  few  years  chemistry  has  invaded 
the  domain  of  the  anatomist,  and  supplied  him  with  materials  for 
determining  the  problem  of  the  difference  of  animal  and  vegetable  life. 
The  substances  found  in  animals  and  plants  are  found  in  a  great 
measure  to  be  formed  of  four  elements,  carbon,  hydrogen,  oxygen, 
and  nitrogen.  At  one  time  nitrogen  was  supposed  to  H«fcmgnM» 
animal  from  vegetable  substances.  It  is  now  known,  not  only  that 
plants  contain  nitrogen,  but  that  they  supply  this  and  the  three  other 
elements  to  the  animal  system.  It  is  found  that  these  four  elements 
are  alwavs  present  in  the  protoplasm  nucleus,  cytoblast,  or  primordial 
utricle,  from  which  the  cells  of  all  plants  and  animals  are  first  formed. 
So  that  they  are  universally  necessary  in  plants  and  «nitnal«l  and  have 
hence  been  called  Organic  Element*.  Three  compounds  of  three  of 
these  elements,  carbon,  hydrogen,  and  oxygen,  and  called  cellulose, 
sugar,  and  starch,  were  at  one  time  thought  to  be  peculiar  to  plants. 
It  is  now  known  that  cellulose  is  present  in  many  animals,  and  that 
sugar  is  very  generally  present  in  certain  animal  textures  and  fluids. 
Starch  yet  remains  to  be  found  in  the  animal  kingdom,  and  its 
presence  in  doubtful  structures  is  still  regarded  as  evidence  of  their 
vegetable  nature. 

It  is  clear  however  that  no  single  character  is  sufficient  to  mark  the 
line  between  these  two  kingdoms,  and  that  the  collective  functions 
performed  by  animals  and  plants,  accordingly  as  they  are  more  or  less 
prominent  in  organised  beings,  guide  the  opinions  of  naturalists. 
The  structural  characters  of  typical  animals  are  so  evidently  different 
from  the  corresponding  forms  of  plants,  that  we  need  not  dwell  on 
them  here ;  but  a  view  of  the  functions  which  qnimah  and  plants 
perform  dependency  on  one  another,  will  give  the  best  possible  notion 
of  their  antagonistic  nature.  One  of  the  great  functions  performed 
by  the  animal  kingdom  is  that  of  Respiration.    During  this  process 


the  oxygen  of  the  atmosphere  is  brought  in  contact  with  carbon  is 
the  blood  of  the  animal,  and  the  result  is  a  union  of  the  carbon  and 
oxygen,  and  the  formation  of  carbonic  acid  gas,  which  is  being 
constantly  thrown  off  from  the  structure  of  the  animal — from  the 
whole  surface  of  the  body  in  the  lowest  animals,  from  the  gills  of  those 
that  live  in  water,  and  from  the  lungs  of  those  that  live  in  air.  It 
thus  consumes  oxygen  and  gives  off  carbonic  acid.  The  great  function 
of  plants  is  antagonistic  to  this.  They  take  from  the  air  carbonic  acid 
gas ;  it  is  a  part  of  their  food.  In  the  tissues  of  the  plant  the 
carbonic  acid  is  decomposed.  Its  elements  are  separated ;  the  carbon 
is  retained  in  the  plant,  and  the  oxygen  is  set  free.  It  thus  consumes 
carbonic  acid  and  gives  off  oxygen.  As  far  as  we  at  present  know 
there  are  no  exceptions  to  this  law.  On  tracing  the  supply  of  the 
carbon  which  is  contained  in  the  animal  system,  and  which  combines 
with  the  oxygen,  we  find  that  it  is  derived  by  the  animal  from  the 
plant.  The  food  of  the  whole  animal  kingdom  is  derived  from  the 
vegetable  kingdom;  and  the  other  three  elements,  as  well  as  the 
carbon,  which  are  found  in  the  animal,  are  thus  obtained.  The 
animal,  in  like  manner,  throws  off  its  nitrogen  in  the  form  of 
excretions,  more  especially  those  of  the  kidneys,  which,  on  decom- 
posing, yield  ammonia,  a  compound  of  nitrogen  and  hydrogen ;  and  it 
is  from  this  substance  that  plants  principally  derive  their  nitrogen. 
Thus,  whilst  the  animal  derives  the  constituent  of  its  body  from  the 
vegetable  kingdom,  the  plant  derives  its  elements  from  the  mineral 
kingdom.  The  animal  takes  up  starch,  sugar,  and  protein,  from  the 
plants  but  the  plant  takes  up  carbonic  acid  and  ammonia  in  their 
mineral  form.  The  tissues  of  the  plant  are  engaged  in  converting 
mineral  into  organic  substances,  whilst  the  tissues  of  the  animal  are 
engaged  in  converting  organic  substances  into  mineral 

In  their  relation  to  the  great  physical  forces,  heat  and  light,  we  see 
the  same  antagonism  between  plants  and  animals.  Light  and  heat  are 
essential  to  the  growth  of  plants.  The  productions  found  in  their 
tissues  are  but  the  expression  of  the  amount  of  heat  and  light  they 
have  as  it  were  appropriated.  Many  of  the  substances  thus  formed 
are  taken  into  the  system  of  animals  as  food;  and  whilst  in  the  system 
of  the  animal,  the  heat  and  the  light  are  again  set  free  in  the  form  of 
the  peculiar  vital  animal  forces. 

It  is  then  by  regarding  the  Animal  and  Vegetable  worlds  as  exhibiting 
a  combination  of  antagonistic  and  dependent  forces  in  the  great  circle 
of  nature,  that  we  shall  best  form  an  idea  of  the  real  differences  that 
exist  between  these  two  kingdoms  of  nature.  Having  said  this  much 
with  regard  to  the  nature  of  the  Animal  Kingdom,  we  shall  now 
proceed  to  consider  some  of  the  methods  which  have  been  employed 
by  naturalists  to  arrange  the  various  members  of  which  it  is  com- 
posed into  groups,  for  the  purpose  of  exhibiting  the  relation  of  one 
animal  to  another,  and  of  facilitating  the  study  of  the  whole. 

In  a  crude  shape,  zoology,  or  the  arrangement  of  animals,  must  have 
been  one  of  the  earliest  sciences  that  forced  itself  upon  the  attention 
of  the  human  mind.  The  very  necessity  for  finding  names  for  the 
more  obvious  divisions  of  living  beings'  must  soon  have  produced  a 
classification  into  the  natural  groups  of  Quadrupeds,  Birds,  Fishes, 
and  Insects;  and  certain  subordinate  sections,  as,  for  instance,  the 
distinction  between  herbivorous  and  carnivorous  beasts,  granivorous 
and  carnivorous  birds,  harmless  and  poisonous  reptiles,  must  have 
followed  as  a  matter  of  course. 

We  have  in  the  Bible,  and  in  the  engraven  and  pictorial  Egyptian 
records,  the  earliest  evidence  of  the  attention  which  had  been  paid  to 
Natural  History  in  general  The  'navy  of  Tarshiah'  contributed  to 
the  wisdom  of  him  who  not  only  "  spake  of  the  trees,  from  the  cedar 
of  Lebanon  even  unto  the  hyssop  that  springeth  out  of  the  wall,"  but 
"also  of  beasts,  and  of  fowl,  and  of  creeping  things,  and  of  fishes" 
(1  Kings  iv.  10) ;  to  say  nothing  of  numerous  other  passages  showing 
the  progress  that  zoological  knowledge  had  already  made. 

The  Egyptian  records  bear  testimony  to  a  familiarity  not  only  with 
the  forms  of  a  multitude  of  wild  animals,  but  with  their  habits  and 
geographical  distribution. 

Although  it  must  be  admitted  that  Herodotus  was  behind  the 
science  of  his  day  in  physical  knowledge,  he  who,  despising  the 
sneers  of  the  half-learned  at  his  wonderful  stories,  will  bring  to  the 
perusal  of  his  works  a  fair  share  of  scientific  acquirement*  will  find 
many  instances  of  ecological  information  which  have  been  taken  for 
the  mere  tales  of  this  excellent  traveller  and  historian,  but  which 
modern  investigation  has  confirmed.  But  it  is  to  Aristotle,  justly 
termed  the  father  of  natural  history,  that  we  owe  the  first  dawnings 
of  system  founded  on  the  only  sure  basis — the  organisation  or  physio- 
logical character  of  ani™*!*, 

Aristotle's  method  was  founded  on  a  division  of  organs,  which  may 
be  arranged,  first,  with  reference  to  natural  groups  (tar*  yiros  or  kcct* 
t I&oi ),  Birds  or  Fishes,  for  instance,  which  depend  on  a  similar  structure 
of  parts ;  secondly,  according  to  their  excess  and  defect  (tcatf  fcrrpoxV 
*a2  tWeuptv),  as,  for  example,  a  division  of  Birds  into  those  with  long 
bills  and  those  with  short  bills ;  those  having  crests  and  those  having 
none ;  thirdly,  according  to  their  analogies  (««■'  AyaAo-yfav) ;  take,  for 
instance,  the  comparison  of  a  hoof  with  a  claw,  the  wing  of  a  bird 
with  the  fore-foot  of  a  quadruped,  a  feather  with  a  scale ;  and,  fourthly, 
according  to  their  situation  (teara  94<riv) ;  take,  for  example,  animals 
which  have  pectoral  mamma :  man,  apes,  and  elephants ;  and  Mi™k 
which  have  abdominal  m*mmq> :  dogs  and  cats. 
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The  writers  who  succeeded  Aristotle,  and  mostly  copied  from  his 
ample  stores  were :  .(Elian,  Pliny,  Athen&us,  Albertus  Magnus,  Belon, 
Qesner,  Aldrovandus,  and  Johnston.  Although  some  of  them  recorded 
new  facts  they  did  nothing  to  supply  any  further  arrangement  of  the 
animal  kingdom. 

To  our  countryman  Ray  we  are  principally  indebted  for  the  first 
clear  zoological  method.  That  great  naturalist,  for  originality  and 
comprehensive  philosophical  discernment,  may,  without  hesitation, 
be  placed  next  after  Aristotle  himself. 

The  brilliant  style  of  Buffon  fixed  the  attention  of  the  civilised 
world  upon  the  subject  which  his  eloquence  at  once  rendered  capti- 
vating. A  more  severe  writer  might  have  done  greater  things  for 
natural  history  as  a  science,  but  Buffon  at  once  secured  a  willing 
audience,  and  made  all  Europe  his  class.  To  him  above  all  others 
may  be  conceded  the  merit  of  making  the  subject  decidedly  popular 
at  once  and  for  ever.    The  way  was  thus  prepared  for  Linnaeus. 

In  the  last  edition  of  the  '  System*  Nature,'  revised  by  its  great 
author,  the  Animal  Kingdom  is  thus  arranged : — 

Heart  bilocular,  with  two  auricles,   f  Viviparous. Mammalia. 

Blood  warm,  red.  1  Oviparous. Birds. 

Heart  unilocular,  with  one  auricle.  J  Arbitrary  lungs....  Amphibia, 

Blood  cold,  red.  1  External  gills. Fishes. 

Heart  unilocular,  with  one  auricle,   r«ar:*i.  .«*^. r     ^ 

cu^uBg  fluid  <_<.)  con  j^asSS::::  wSl 

L  Mammalia. 

Heart  bilocular,  with  two  auricles.  Blood  warm,  red.  Lungp 
respiring  reciprocally.  Jaws  incumbent,  covered :  teeth  inserted  in 
most.  Penis  lntrans  viviparas,  lactiferas.  Senses :  Tongue,  Nostrils, 
Eyes,  Ears,  Papillae.  Covering :  Hairs,  very  sparing  in  the  aquatics. 
Props  (Fulcra) :  Four  feet,  except  in  those  which  are  merely  aquatic, 
in  which  the  posterior  feet  are  conjoined  in  the  fin  of  the  tail  A  tail 
in  most 

II.  Birds. 

Heart  bilocular,  with  two  auricles.  Blood  warm,  red.  Lungs 
respiring  reciprocally.  Jaws  incumbent,  naked,  exserted,  toothless. 
Penis  subintrans  absque  scroto  oviparas  orusta  calcarea.  Senses: 
Tongue,  Nostrils,  Eves,  Ears  without  auricles.  Covering:  Incum- 
bent imbricated  feathers.  Props :  Two  feet,  two  wings.  Rump  heart- 
shaped. 

IIL  Amphibia. 

Heart  unilocular,  with  one  auricle.  Blood  cold,  red.  Lungs 
breathing  arbitrarily.  Jaws  incumbent  Penes  bini  Eggs  generally 
membranaceous.  Senses:  Tongue,  Nostrils,  Eyes,  Ears.  Covering: 
Cutaceous,  naked.    Props :  Various,  null  in  some. 

IV.  Fishes. 

Heart  unilocular,  with  one  auricle.  Blood  cold,  red.  Gills  external, 
compressed.  Jaws  incumbent.  Penes  nulli  Eggs  without  albumen. 
Senses:  Tongue,  Nostrils  If),  Eyes  (not  ears).  Covering:  Imbricated 
scales.    Props:  Natatorial  fins. 

V.  Insects. 

Heart  unilocular.  Sanies  cold.  Spiracles,  lateral  body  pores. 
Jaws  lateral.  Penes  intrantes.  Senses :  Tongue,  Eyes,  Antenns 
on  a  head  without  a  brain  (neither  ears  nor  nostrils).  Covering: 
Cataphracta,  sustaining  an  osseous  cutis.  Props:  Feet,  Wings  in 
some. 

VL  Vermes. 

Heart   unilocular,  with   one   ventricle, 
obscure.    Jaws   multifarious.    Penes  varii 

gynis.  Senses:  Tentacles  (no  head,  hardly  eyes,  neither  ears  nor 
nostrils.)  Covering :  Calcareous,  or  null  except  spines.  Props : 
Neither  feet  nor  fins. 

This  table  concludes  with  the  following  summary,  which  will  be 
best  given  in  the  original  form : — 

u  Vivarium  Naturae  sio  alit  Yi  plicis  forma  Animali*. 

''Mammalia  pilosa,  in  Terra  gradiuntur,  loquentia.  Aves plumose, 
in  acre  volitant,  cantantes.  Amphibia  tunicata,  in  calore,  serpunt, 
edbilantia,  Pisces  squamati,  in  aqua  natant,  popyzantes.  Insecta 
cataphracta,  in  sicco  exsiliunt,  *.fmifamim,  Vermes  excoriati,  in 
humido  panduntur,  obmutescentes." 

It  is  impossible  to  enter  into  the  details  of  the  arrangement  of 
Linnaeus,  without  being  struck  with  the  comprehensive  views  of  the 
author,  when  the  imperfect  light  that  existed  at  the  time  is  considered. 

The  subject  was  now  taken  up  by  able  hands ;  and  Pallas,  especially 
in  his  anatomy  of  the  Olires,  made  a  great  advance  in  Comparative 
Anatomy.  Among  the  most  active  and  enlightened  labourers  in  this 
department,  our  own  John  Hunter  stands  pre-eminent  in  England  and 
Blumenbach  in  Germany. 

But  the  time  was  now  come  when  a  new  light  was  to  arise ;  and 
George  Cuvier,  guided  by  his  dissections,  became  the  great  leader  of 
his  day.  The  'Anatomie  Compares/  the  'Ossemens  Fossilee,'  and, 
finally,  the  '  Regne  Animal/  were  the  results  of  his  acute  and  compre- 
hensive demonstrations.  In  his  hands  Comparative  Anatomy  became 
a  new  power  among  the  dynamics  of  natural  history,  and  by  its  aid  he 
rebuilt  the  extinct  fossil  forms  that  before  his  time  lay  scattered  over 
the  face  of  our  earth  in  wild  and  apparently  inextricable  disorder. 

Well  does  this  extraordinary  man  enunciate  the  valuable  truth,  that 


Sanies    cold.     Spiracles 
Hermaphroditis   Andro- 


since  Natural  History  has  taken  Nature  for  the  basis  of  its  distri- 
butions, its  relationship  with  Anatomy  has  become  more  intimate. 
"  One  of  these  sciences,"  Bays  he, ""cannot  take  a  single  step  without 
the  other  profiting  by  it.  The  approximations  which  the  first 
establishes  often  indicate  to  the  other  the  researches  that  ought  to  be 
made."  And  again,  with  equal  truth  he  declares,  that  "the  natural 
history  of  an  animal  is  the  knowledge  of  the  whole  animal.  Its 
internal  structure  is  to  it  as  much  as  its  external  form,  and  perhaps 
more." 

That  Cuvier  practised  what  he  preached  is  evident  from  his  own 
record  of  his  mode  of  proceeding  in  constructing  his  system : — 

"  I  examined,"  says  he,  "  one  by  one,  all  the  species  which  I  could 
procure;  I  associated  those  which  did  not  differ  from  each  other, 
except  in  size,  colour,  or  the  number  of  some  parts  of  little  importance, 
and  on  these  materials  founded  what  I  have  called  a  sub-genus. 

"  Whenever  I  could,  I  dissected  at  least  one  species  of  each  sub- 
genus; and  if  those  to  which  the  scalpel  could  not  be  applied  be 
excepted,  there  exist  in  my  book  very  few  groups  of  this  degree,  of  the 
organs  of  which  I  cannot  produce  at  least  some  considerable  portion." 

As  in  this  work  the  various  articles  on  the  Animal  Kingdom  will 
be  generally  given  subordinate  to  the  great  divisions  indicated  by 
Cuvier,  we  have  added  in  the  following  page  his  arrangement  in  a 
tabular  form. 

The  following  are  the  distinguishing  characters  of  the  great  divisions 
of  this  arrangement : — 

Vertebrate  Animals  (Animalia  verfebrata.) — They  have  all  red  blood, 
a  muscular  heart,  a  mouth  furnished  with  two  jaws  placed  one  either 
before  or  above  the  other,  distinct  organs  of  sight,  hearing,  smell,  and 
taste,  situated  in  the  cavities  of  the  face ;  never  more  than  four  limbs, 
the  sexes  always  separated,  and  a  very  similar  distribution  of  the 
medullary  masses  and  of  the  principal  branches  of  the  nervous  system. 
On  examining  each  of  the  parts  of  this  great  series  of  animals  more 
closely,  there  may  always  be  detected  some  analogy  even  in  those 
species  which  are  most  remote  from  one  another ;  and  the  gradations 
of  one  single  plan  may  be  traced  from  man  to  the  last  of  fishes. 

In  the  second  form  there  is  no  skeleton,  the  muscles  are  attached 
only  to  the  skin,  which  constitutes  a  soft  contractile  envelope,  in 
which  in  many  species  are  formed  stony  plates  called  shells,  the  pro- 
duction and  position  of  which  are  analogous  to  that  of  the  mucous 
body ;  the  nervous  system  is  contained  within  this  general  envelope 
together  with  the  viscera,  and  is  composed  of  several  scattered 
masses,  connected  by  nervous  filaments,  and  of  which  the  principal 
placed  over  the  oesophagus  bears  the  name  of  brain.  Of  the  four 
senses,  the  organs  of  those  of  taste  and  vision  only  can  be  distinguished, 
the  latter  of  which  are  even  frequently  wanting.  A  single  family 
alone  presents  organs  of  hearing.  There  is  always,  however,  a  complete 
system  of  circulation,  and  particular  organs  for  respiration.  Those 
of  digestion  and  of  the  secretions  are  little  less  complicated  than  in 
the  vertebrated  animals.  We  will  distinguish  the  animals  of  this 
second  form  by  the  appellation  of 

Molluscous  Animals  (Animalia  Mollusca.) — Although  the  general 
plan  of  their  organisation  is  not  so  uniform,  as  regards  the  external 
configuration  of  the  parts  as  that  of  the  vertebrates,  there  is  always  an 
equal  degree  of  resemblance  between  them  in  the  essential  structure 
and  the  functions. 

The  third  form  is  that  observed  in  insects,  worms,  &c.  Their 
nervous  system  consists  of  two  long  cords  running  longitudinally 
through  the  abdomen,  dilated  at  intervals  into  knots  or  ganglions. 
The  first  of  these  knots  placed  over  the  oesophagus,  and  called  brain, 
is  scarcely  any  larger  than  those  which  are  along  the  abdomen,  with 
which  it  communicates  by  filaments  that  encircle  the  oesophagus  like 
a  collar.  The  envelope  of  their  trunk  is  divided  by  transverse  folds 
into  a  certain  number  of  rings,  of  which  the  teguments  are  sometimes 
hard,  sometimes  soft,  but  to  the  interior  of  which  the  muscles  are 
always  attached.  The  trunk  often  bears  on  its  sides  articulated  limbs, 
but  is  frequently  unfurnished  with  them.  We  will  bestow  on  these 
animals  the  term 

Articulate  Animals  (Animalia  Articulata.)— It  is  among  these  that 
the  passage  is  observed  from  the  circulation  in  closed  vessels  to  nutri- 
tion by  imbibition,  and  the  corresponding  transition  from  respiration 
in  circumscribed  organs  to  that  effected  by  tracheae  or  air-vessels  dis- 
tributed through  the  body.  The  organs  of  taste  and  vision  are  the 
most  distinct  in  them,  a  single  family  alone  presenting  that  of  hearing. 
Their  jaws,  when  they  have  any,  are  always  lateral 

Lastly,  the  fourth  form,  which  embraces  all  those  animals  known 
under  the  name  of  Zoophytes,  may  be  designated 

Radiate  Animals  (Animalia  Radiata.y---ln.  all  the  preceding,  the 
organs  of  sense  and  motion  are  arranged  symmetrically  on  the  two 
sides  of  an  axis.  There  is  a  posterior  and  an  anterior  dissimilar  face. 
In  this  last  division,  they  are  disposed  as  rays  round  a  centre ;  and  this 
is  the  case  even  when  they  consist  of  but  two  series,  for  then  the  two 
faces  are  alike.  They  approximate  to  the  homogeneity  of  plants,  having 
no  very  distinct  nervous  system,  nor  organs  of  particular  senses  :#  there 
can  scarcely  be  perceived  in  some  of  them  the  vestiges  of  a  circula- 
tion ;  their  respiratory  organs  are  almost  always  on  the  surface  of  the 
body ;  the  greater  number  have  only  a  sac  without  issue  for  the  whole 
intestine ;  and  the  lowest  families  present  only  a  sort  of  homogeneous 
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are  covered  and  hidden  by  a  kind  of  flocky  down,  like  tow,  which 
anringi  upon  the  odes,  rind  from  which  issue  groups  of  strong  at 
that  pierce,  in  pert,  the  flocky  covering,  and  bundle!  of  flex 
bristles,  glittering  like  gold,  end  changing  into  all  the  colours  of  the 

rainbow.     Cuvier  safe,  and  without  exaggeration,  that  they  d * 

yield  in  beauty  either  to  the  plumage  of  the  humming-birds  or  t 
most  brilliant  precious  stones.  Lower  down  is  a  tubercle,  out  of  which 
ocme  spines,  in  three  groups,  and  of  three  different  sires,  and  finally 
a  fleshy  cons.  There  are  10  of  these  tubercles  on  each  side,  and 
between  the  first  two  are  two  small  fleshy  tentacles.  There  are  IS 
pairs  of  scales,  which  are  wide  and  sometimes  puffed  up,  on  the  back, 
and  15  small  branchial  crests  on  each  side. 


clorml  and  lateral  lie*. 
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The  genua  PalynSt,  Sev.  (Eumoipe,  Oken),  is  another  subdivision. 
This  genus  baa  flocky  covering  on  the  back ;  the  tentacle*  at*  5  in 
number,  and  their  proboscis  is  furnished  with  horny  and  strong  jaws. 
Polynia  Ian*  is  an  example. 

Then  there  are  the  genera  BigaHor.  and  A  coita  of  H< 
and  Milne- Edwards. 

The  first  of  those  is  more  elongated  in  form  than  the  other 
Aphrodila  ;  it  has  cirrbJ  on  all  the  feet.     Such  is  Sigrdion  Mathilda. 

The  aeoond  haa  oirrhi,  which  alternate  with  the  elytra  (as  the  two 
rows  of  membranous  scales  which  cover  the  back  are  aomewhat  oddly 
called,  the  term  being  already  applied  to  the  horny  external  wings  of 
coleopterous  insects],  in  great  length ;  their  jaws  are  stronger  and 
better  toothed.  There  is  a  large  species  at  the  Antilles  which  inhabits 
a  sheath  or  pipe  of  the  consistence  of  leather. 

Hers  Cuvier  places  his  Chatoptcrut,  which  has  a  mouth  devoid  of 
jaws  and  proboscis,  furnished  above  with  a  lip,  to  which  are  attached 
two  vary  small  tentaoula.  Then  comes  a  disk  with  nine  pairs  of  feet, 
then  a  pair  of  long  bristly  bundles,  like  two  wings.  The  branchial,  in 
the  form  of  plates,  are  attached  rather  below  than  above,  and  are 
placed  along  the  middle  of  the  body. 

Example,  ChatopUnu  pcrjamcnlatnc.  This  is  8  or  10  inches  long, 
and  inhabits  a  pipe  of  the  substance  of  parchment,  in  the  seas  of  the 
West  India  Islands. 

The  nervous  system  is  more  highly  developed  in  the  Dornhranchiate 
Annelidas  than  in  the  other  orders.  It  consists  of  a  double  chain  of 
ganglia,  but  the  latter  are  larger  generally,  and  the  cephalic  more  fully 
developed,  to  accord  with  their  organs  of  special  sense.  There  are 
also  observable  nerves  and  ganglia  destined  to  supply  the  digestive 
and  respiratory  organs. 

Although  ths  Dortibranckiata  are  so  highly  developed,  they  never- 
theless many  of  them  retain  the  power  of  regenerating  portions  of 
their  body  which  may  be  broken  off;  and  in  certain  species  which 
divide  spontaneously  a  whole  animal  is  formed  from  parts  that  are 
separated.  In  this  respect  they  are  related  to  the  lower  vermiform 
animnln  included  in  the  Entozoa.     [EsTTOZOA.j 

The  Tvbieola  are  characterised  by  having  their  branchial  in  the 
form  of  plumes,  or  of  email  arborisations,  attached  to  the  head  or  on 
the  anterior  part  of  the  body ;  and  nearly  all  inhabit  tubes. 

Of  those  which  inhabit  tubes,  some  form  a  calcareous  homogeneous 
one,  resulting  probably  from  their  transudation,  like  the  ahells  of  the 


molluscs,  but  they  do  not  adhere  to  it  by  means  of  muscles  ;    others 


or  particles  of  sand,  by  means  of  a  membrane  which  they  doubtless 
secrete  also ;  there  are  others  again  whose  tube  is  entirely 
membranous  or  homy.    ('  Regne  Animal') 

To  the  first  category  belongs  the  genus  Scrpula.  Ths  species  of 
this  genus  are  the  T*£aux  dr.  Mer  of  the  French,  and  their  twisting 
calcareous  tubes  cover  stones,  shells,  and  other  submarine  bodies.  The 
section  of  these  tubes  is  sometimes  round  and  sometimes  angular, 
according  to  the  species. 

Cuvier  describes  the  animal  as  having  a  body  composed  of  a  great 
number  of  segments  ;  its  anterior  part  enlarged  into  a  disk,  armed  on 
each  aids  with  many  bundles  of  stiff  bristle-like  appendages,  and  on 
each  side  of  the  mouth  a  plums  of  branchue  in  ths  form  of  a  fan, 
ordinarily  tinted  with  vivid  colours.  At  the  base  of  each  plume  is  a 
fleshy  filament;  and  one  of  the  two,  that  to  tile  right  or  left 
indifferently,  is  always  prolonged  and  dilated  at  its  extremity  into  a 
disk  of  different  configuration,  which  serves  as  so  operculum,  and 
closes  the  aperture  of  the  tube  when  the  animal  retires  within  it. 
Cuvier  further  observe*  that  as  the  most  common  species  has  this 
disk  in  tiie  form  of  a  funnel,  some  naturalists  have  mistaken  it  for  a 
proboscis  ;  bat  it  is  not  pierced ;  and  the  other  species  have  it  more 
or  leas  of  a  club-shape. 

The  number  of  species  of  Scrpula  (Lam.),  admitted  into  the  last 
edition  of  '  Animaux  sans  Vertebras,'  is  SO  recent  and  fossil ;  and 
M.  Milne-Edwards  adds  many  more  at  the  end  of  the  genus ;  but  he 
observes  that  very  little  is  known  of  the  specific  differences  presented 
by  these  »ni'm»l«|  and  that  many  of  the  living  and  all  of  the  fossil 
species  are  characterised  in  a  very  doubtful  manner.  The  fossils  arc 
said  to  be  found  in  the  Tertiary,  Green-Sand,  Chalk  (environs  of 
Minister  and  Maastricht),  Lias,  and  Oolite  beds,  ftc  Mr.  Lea 
describes  a  species,  Scrpula  ornala,  from  the  Tertiary  of  Alabama 
(Claiborne  Beds). 

Dr.  Fitton  records  11  named  species  and  two  uncertain  species  from 
the  strata  below  the  chalk,  ranging  from  the  Upper  Green-Sand  to  the 
Kinuneridge  Clay. 

Sir  Roderick  Murchison  notices  Scrpulita  and  Spir-trtU  in  the 
rocks,  Serpulila  longittitxut  in  the  upper  Ludlow  Rock,  and 
til  in  the  lower  Ludlow  Rook,  and  in  the  Wenlock 
He  also  records  the  presence  of  Scrpula  (Scrpula 
.  Ooldf.)  in  the  Devonian  Rocks  of  Russia. 

Example,  Scrpula  contoriufUeala.  The  tubas  of  this  Scrpula  are 
round,  twisted,  and  about  three  lines  in  diameter.  Its  operculum  is 
funnel-shaped,  and  it*  bnnchiaj  are  often  of  a  beautiful  rod,  or 
variegated  with  yellow  and  violet.  It  quickly  covers  vases,  bottles,  or 
other  objects  thrown  into  the  sea. 

Locality. — Ths  Mediterranean  and  European  Seas, 


Bcrpvla  coattirtuplieoln. 

In  other  species,  aa  for  instance  of  the  genus  OoUolaria,  I.arn.,  the 

operculum  is  flat  and  beset  with  points. 

Cuvier  notices  another  species  from  the  Antilles  (Scrpula  gigantco, 
Pallas),  which  lives  among  the  madrepores,  and  whose  tube  is  often 
surrounded  by  their  masses.  Its  branchial  are  rolled  into  a  spiral  form 
when  they  re-enter ;  and  ita  operculum  is  armed  with  two  small 
branched  horns,  like  the  antlers  of  a  stag.  This  species  is  the  Tercbrila 
bieornit,  'Abbild.  BsrL  Schr.'  ix.lll.aj    Actinia,  or  Animal  Flower, 
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Home, '  Leot  on  Comp.  Anat.'  ii.  pL  1.  Upon  this  spiral  rolling  up 
of  the  bronchia  Savigny  established  his  subdivision  of  Oymospure 
Serpulce,  from  which  M.  de  Blainville  afterwards  established  a  genus. 

The  genus  Spirorbis,  Lam.,  consists  of  those  Serpula  whose  branchial 
filaments  are  much  less  numerous,  only  three  or  four  on  each  side ; 
their  tube  is  rolled  up  into  a  tolerably  regular  spiral,  and  they  are 
ordinarily  very  small. 

SabeUa. — The  species  of  this  genus  have  the  same  body  and  the 
same  fan-shaped  bronchi®  as  the  Serpula;  but  their  two  fleshy 
filaments  adhering  to  the  branchiae  each  terminate  in  a  point,  and  do 
not  form  an  operculum ;  they  are  even  sometimes  absent.  The  tube 
of  the  SabeUa  appears,  most  frequently,  to  be  composed  of  grains  of 
sand,  of  clay,  or  very  fine  mud,  and  is  rarely  calcareous.  The  known 
species  are  rather  large,  and  Cuvier  notices  their  branchial  plumes  as 
being  of  admirable  delicacy  and  brilliancy. 

Example,  Sabdla  protula,  Cuv.  (Protula  RudolpHi,  Risso).  This 
beautiful  and  large  species,  with  a  calcareous  tube  like  that  of  the 
Serpula,  has  the  branchiae  of  a  rich  orange. 

TerebeUa. — The  species  like  the  greater  part  of  the  SabeUa,  inhabit 
a  factitious  tube ;  but  it  is  composed  of  grains  of  sand  and  fragments 
of  shells  ;  their  body,  moreover,  has  much  fewer  rings,  and  their  head 
is  differently  ornamented.  Numerous  filiform  tentacles,  susceptible 
of  much  extension,  surround  their  mouth,  and  on  their  neck  are 
arborescent  branchiae,  not  fan-shaped. 

Example,  TerebeUa  conchilega. 

AmphUrite. — Cuvier  remarks  that  the  species  of  this  genus  are 
easily  known  by  straw-like  processes  ranged  in  a  pectinated  form,  or 
in  that  of  a  crown,  in  one  or  more  rows,  where  they  probably  serve 
for  defence,  or  perhaps  as  means  of  creeping  or  collecting  the  materials 
for  their  tube.  Around  the  mouth  are  very  numerous  tentacles,  and 
on  the  commencement  of  the  back  on  each  side  are  branchiae  in  the 
form  of  a  comb. 

Cuvier' 8  genus  Amphitrite  comprehends  the  Pectinarice  of  Lamarck, 
the  Amphictenes  of  Savigny,  the  Ckrysodons  of  Ok  en,  the  Cistenes  of 
Leach,  the  SabeUaria  of  Lamarck,  the  HermeUes  of  Savigny,  and  the 
genus  Pherusa  of  De  Blainville. 

Siphostoma  (Otto). — The  species  of  this  genus,  which  Cuvier  suspects 
should  be  referred  to  this  order,  have  on  each  articulation  above  a 
bundle  of  fine  bristles ;  below,  a  simple  bristle ;  and,  at  the  anterior 
extremity,  two  packets  of  strong  and  golden-coloured  bristles.  Under 
these  bristles  is  the  mouth,  preceded  by  a  sucker  surrounded  by  many 
soft  filaments,  which  Cuvier  thinks  may  be  branchiae,  and  accompanied 
by  two  fleshy  tentacles.  The  knotted  medullary  cord  may  be  seen 
through  the  skin  of  the  belly.  The  Sipkostomata  live  burrowed  in 
the  sand. 

Examples,  Siphostoma  diplochaitos,  Oken;  &  uncinata  Aud.  et 
Edw.  '  Littoral  de  France,  AnneU  pL  ix.,  f.  1. 

The  close  connection  between  the  Tubicola  and  the  Ihrsibranehiata 
is  seen  in  the  fact  that  the  young  of  these  orders  pass  through 
precisely  the  same  stage  before  arriving  at  maturity.  It  is  only  during 
the  last  stages  of  change  that  the  embryoes  of  Tubicola  manifest  their 
ultimate  destination  by  the  unequal  development  of  certain  of  their 
segments,  some  of  which  become  almost  abortive,  whilst  others  are 
disproportionately  developed. 

The  Terricola  have  a  cylindrical  body  tapering  at  both  ends.  The 
segments  of  their  bodies  are  not  well  marked,  and  the  head  is  not 
distinct  from  the  trunk.  They  have  neither  eyes,  mandibles,  cirrhi, 
nor  tuberculous  feet.  This  order  includes  two  principal  groups,  one 
of  which  only  is  terrestrial,  whilst  the  other  is  aquatic.  To  the 
former  belong  the  Common  Earth-Worm  (Lumbricus  terrestris),  whilst  in 
the  latter  is  included  the  Lob  or  Lug-Worm  (Arenicola).  As  the 
Earth- Worm  is  so  well-known  we  shall  refer  to  its  structure  and 
habits  to  illustrate  the  order. 

Cuvier  remarks  that  the  Lumbrici  ought  to  be  subdivided;  and 
Savigny  has,  in  effect,  subdivided  the  Earth-Worms  into  the  genera 
Enterion,  Hypogaon,  and  CliteUio.  Messrs.  Audouin  and  Milne-Edwards 
distinguish  also  the  genus  Trophonia. 

Of  these  Entcrion  has  upon  each  ring  four  pairs  of  small  bristle-like 
processes,  eight  in  all. 

CliteUio  is  stated  to  have  two  bristle-like  processes  only  on  each  ring. 

Hypogaon  has,  besides  the  other  bristle-like  processes,  one  on  the 
back  of  each  ring.    (This  form  is  noticed  as  being  American  only.) 

Trophonia  has  on  each  ring  four  bundles  of  short  bristle-like 
processes,  and  at  the  anterior  extremity  a  great  number  of  long  and 
brilliant  bristle-like  processes  which  surround  the  mouth. 

Savigny  described  upwards  of  twenty  species,  which  he  considers 
to  be  distinct,  and  to  have  been  confounded  previously  under  the 
name  of  Lumbricus  terrestris.  M.  Morren,  in  his  '  Treatise  on  the 
Natural  History  and  Anatomy  of  the  Lumbricus  terrestris,'  appears  to 
be  doubtful  with  regard  to  the  number  of  species  described  by 
Savigny  and  others,  and  inclines  to  the  opinion  that  they  are  merely 
varieties.  M.  Milne-Edwards  (edit,  of  Lamarck's  'Animaux  sans 
Vertebras,'  1838,)  considers  the  characters  on  which  Savigny  relied  as 
distinctions  for  dividing  the  group  into  the  three  genera  as  of  little 
importance. 

Externally  the  Earth-Worm  (Lumbricus  terrestris,  Linnaeus)  presents 
a  body  composed  of  numerous  narrow  rings  closely  approximated  to 
each  other ;  at  about  one-third  of  their  length  may  be  seen,  particularly 
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at  the  season  of  reproduction  the  clitellum,  which  becomes  at  that 
time  a  highly  important  agent  The  colour  of  the  body  is  reddish  or 
bluish,  and  of  a  shining  aspect,  and  the  animal  has  the  power  of 
secreting  a  viscous  substance,  which  forms  a  sort  of  protecting  sheath 
to  its  body,  and  greatly  facilitates  its  progress  through  the  earth. 
The  animal  is  eyeless,  and  unprovided  with  either  tentacle,  branohin, 
or  cirrhi 

Respiratory  System. — The  generally  received  opinion  is  that  the 
blood  of  the  Earth- Worm  is  aerated  by  means  of  lateral  series  of 
small  pyriform  vesicles,  analogous  to  the  breathing  sacs  of  the  Leech, 
and  opening  externally  by  very  minute  pores. 

Digestive  System. — The  mouth  consists  of  two  lips  without  tentacles 
or  armature  of  any  description ;  but  the  upper  lip  is  elongated  and 
proboscidiform.  The  oesophagus,  which  is  a  wide  membranous  canal, 
is  continued  straight  down  for  half  an  inch,  and  ends  in  a  dilated  bag 
or  reservoir,  to  which  succeeds  a  muscular  stomach  or  gizzard,  disposed 
in  the  form  of  a  ring.  The  intestine  is  constricted  at  each  segment  of 
the  animal  by  a  series  of  ligaments  or  partitions,  connecting  it  to  the 
parietes  of  the  body,  and  swells  out  the  intermediate  spaces,  when 
distended  by  the  particles  of  earth. 

Nervous  System. — The  nervous  system  of  the  Earth- Worm  consists 
of  a  double  row  of  small  ganglions  close  to  each  other. 

Generative  System. — Allotriandrous,  or  with  male  organs  so  disposed  as 
to  fecundate  the  ova  of  a  different  individual.  (Owen.)  It  has  been 
doubted  whether  these  ammala  are  oviparous,  ovoviviparous,  or  vivipa- 
rous. The  fact  is,  that  after  fecundation  by  another  individual,  the  ova, 
which  are  contained  in  the  ovary,  are  set  free  in  the  cavity  of  the 
body  by  the  bursting  of  the  ovary,  and  are  gradually  propelled  to  a 
cavity  near  the  anus.  In  this  spot  they  undergo  the  usual  changes, 
and  they  may  or  may  not  emerge  from  the  parent  before  the  egg- 
membrane  is  broken. 

Organs  of  Progression. — Earth-Worms  creep  at  a  good  pace  by  means 
of  muscular  contraction  and  dilatation  acting  on  the  rings,  which  carry 
on  their  under-side  the  bristle-like  processes  above  mentioned :  these 
last  operate  as  feet*  The  power  of  elongation  is  considerable,  and  the 
anterior  part  of  the  animal  acts  as  a  sort  of  awl  in  penetrating  the 
earth. 

Habits,  die. — The  Earth-Worm,  as  far  as  relates  to  its  appearance 
above  the  surface  of  the  ground,  may  be  considered  almost  a  nocturnal 
animal.  In  the  night-season  and  at  early  morning  hundreds  may  be 
seen,  though  not  one,  unless  they  are  disturbed  either  by  moving  the 
ground  or  pouring  liquids  into  their  holes,  is  to  be  found  moving  about 
m  the  day.  The  power  of  reproducing  parts  after  mutilation  is  very 
great  in  this  animal  and  the  whole  of  the  order. 

Utility  to  Man. — The  worm-casts,  which  so  much  annoy  the  gardener 
by  deforming  his  smooth-shaven  lawns,  are  of  no  small  importance  to 
the  agriculturist ;  and  this  despised  creature  is  not  only  of  great 
service  in  loosening  the  earth  and  rendering  it  permeable  by  air  and 
water,  but  is  also  a  most  active  and  powerful  agent  in  adding  to  the 
depth  of  the  soil,  and  in  covering  comparatively  barren  tracts  with  a 
superficial  layer  of  vegetable  mould.  In  a  paper  '  On  the  Formation 
of  Mould,'  read  before  the  Geological  Society  of  London,  by  Charles 
Darwin,  Esq.,  F.G.S.,  the  author  commenced  by  remarking  on  two  of 
the  most  striking  characters  by  which  the  superficial  layer  of  earth, 
or,  as  it  is  commonly  called,  vegetable  mould,  is  distinguished.  These 
are,  its  nearly  homogeneous  nature,  although  overlying  different  kinds 
of  subsoil,  and  the  uniform  fineness  of  its  particles.  The  latter  fact 
may  be  well  observed  in  any  gravelly  country,  where,  although  in  a 
ploughed  field,  a  large  proportion  of  the  soil  consists  of  small  stones, 
yet  in  old  pasture-land  not  a  single  pebble  will  be  found  within  some 
inches  of  the  surface.  The  author's  attention  was  called  to  this  subject 
by  Mr.  Wedgwood,  of  Maer  Hall,  in  Staffordshire,  who  showed  him 
several  fields,  some  of  which,  a  few  years  before,  had  been  covered  with 
lime,  and  others  with  burnt  marl  and  cinders.  These  substances,  in 
every  case,  are  now  buried  to  the  depth  of  some  inches  beneath  the 
turf.  Three  fields  were  examined  with  care :  the  first  consisted  of 
good  pasture-land,  which  had  been  limed,  without  having  been  ploughed, 
about  12$  years  before ;  the  turf  was  about  half  an  inch  thick ;  and 
2£  inches  beneath  it  was  a  layer  or  row  of  small  aggregated  lumps  of 
the  lime,  forming,  at  an  equal  depth,  a  well-marked  white  line.  The 
soil  beneath  this  was  of  a  gravelly  nature,  and  differed  very  consider- 
ably from  the  mould  nearer  the  surface.  About  three  years  since 
cinders  were  likewise  spread  on  this  field :  these  are  now  buried  at  the 
depth  of  an  inch,  forming  a  line  of  black  spots  parallel  to  and  above 
the  white  layer  of  lime.  Some  other  cinders,  which  had  been  scattered 
in  another  part  of  the  same  field,  were  either  still  lying  on  the  surface 
or  entangled  in  the  roots  of  the  grass.  The  second  field  examined  was 
remarkable  only  from  the  oinders  being  now  buried  in  a  layer,  nearly 
an  inch  thick,  3  inches  beneath  the  surface.  This  layer  was  in  parts 
so  continuous,  that  the  superficial  mould  was  only  attached  to  the 
subsoil  of  red  clay  by  the  longer  roots  of  the  grass. 

The  history  of  the  third  field  is  more  complete.  Previously  to 
15  years  since  it  was  waste  land ;  but  at  that  time  it  was  drained, 
harrowed,  ploughed,  and  well  covered  with  burnt  marl  and  cinders. 
It  has  not  since  been  disturbed,  and  now  supports  a  tolerably  good 
pasture.  The  section  here  was  turf  half  an  inch,  mould  2\  inches,  a, 
layer  1J  inch  thick,  composed  of  fragments  of  burnt  marl  (conspicuous 
from  their  bright  red  colour,  and  some  of  considerable  size,  namely, 
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1  inch  by  i  an  inch  broad,  and  a  J  inch  thick),  of  cinders,  and  a  few  quarto 
pebbles  mingled  with  earth ;  lastly,  about  4  &  inches  beneath  the  surface 
was  the  original  black  peaty  soil  Thus  beneath  a  layer  (nearly 
4  inches  thick)  of  fine  particles  of  earth,  mixed  with  some  vegetable 
matter,  those  substances  now  occurred,  which,  15  years  before,  had 
been  spread  on  the  surface.  Mr.  Darwin  stated  that  the  appearance  in 
all  oases  was  as  if  the  fragments  had,  as  the  farmers  believe,  worked 
themselves  down.  It  does  not  however  appear  at  all  possible  that 
either  the  powdered  lime  or  the  fragments  of  burnt  marl  and  the 
pebbles  could  sink  through  compact  earth  to  some  inches  beneath  the 
surface,  and  still  remain  in  a  continuous  layer ;  nor  is  it  probable  that 
the  decay  of  the  grass,  although  adding  to  the  surface  some  of  the 
constituent  parts  of  the  mould,  should  separate  in  so  short  a  time  the 
fine  from  the  coarse  earth,  and  accumulate  the  former  on  those  objects 
which  so  lately  were  strewed  on  the  surface.  Mr.  Darwin  also  remarked 
that  near  towns,  in  fields  which  did  not  appear  to  have  been  ploughed, 
he  had  often  been  surprised  by  finding  pieces  of  pottery  and  bones 
some  inches  below  the  turf  On  the  mountains  of  Chile  he  had  been 
perplexed  by  noticing  marine  shells,  covered  by  earth,  in  situations 
where  rain  could  not  have  washed  it  on  them. 

The  explanation  of  these  circumstances,  which  occurred  to  Mr. 
Wedgwood,  although  it  may  at  first  appear  trivial,  the  author  does 
not  doubt  is  the  correct  one,  namely,  that  the  whole  is  due  to  the 
digestive  process  by  which  the  Common  Earth-Worm  is  supported. 
On  carefully  examining  between  the  blades  of  grass  in  the  fields 
above  described,  the  author  found  that  there  was  scarcely  a  space  of 
two  inches  square  without  a  little  heap  of  the  cylindrical  castings  of 
worms.  It  is  well  known  that  worms  swallow  earthy  matter,  and 
that,  having  separated  the  serviceable  portion,  they  eject  at  the  mouth 
of  their  burrows  the  remainder  in  little  intestine-shaped  heaps.  The 
worm  is  unable  to  swallow  coarse  particles ;  and  as  it  would  naturally 
avoid  pure  lime,  the  fine  earth  lying  beneath  either  the  cinders  and 
burnt  marl,  or  the  powdered  lime,  would,  by  a  slow  process,  be 
removed  and  thrown  up  to  the  surface.  This  supposition  is  not 
imaginary,  for  in  the  field  in  which  cinders  had  been  spread  out  only 
half  a  year  before,  Mr.  Darwin  actually  saw  the  castings  of  the  worms 
heaped  on  the  smaller  fragments.  Nor  is  the  agency  so  trivial  as  it 
at  first  might  be  thought,  the  great  number  of  Earth- Worms  (as  every 
one  must  be  aware  who  has  ever  dug  in  a  grass-field)  making  up  for 
the  insignificant  quantity  of  work  which  each  performs. 

On  the  above  hypothesis,  the  great  advantage  of  old  pasture-land, 
which  farmers  are  always  particularly  unwilling  to  break  up,  is 
explained ;  for  the  worms  must  require  a  considerable  length  of  time 
to  prepare  a  thick  stratum  of  mould,  by  thoroughly  mingling  the 
original  constituent  parts  of  the  sou,  as  well  as  the  manures  added  by 
man.  In  the  peaty  field,  in  15  years,  about  84  inches  had  been  well 
digested.  It  is  probable  however  that  the  process  is  continued, 
though  at  a  slow  rate,  to  a  much  greater  depth ;  for  as  often  as  a 
worm  is  compelled  by  dry  weather  or  any  other  cause  to  descend 
deep,  it  must  bring  to  the  surface,  when  it  empties  the  contents  of  its 
body,  a  few  particles  of  earth.  The  author  concluded  by  remarking, 
that  it  im  probable  that  every  particle  of  earth  in  old  pasture-land  has 
passed  through  the  intestines  of  worms,  and  hence  that  in  some 
senses  the  term  'animal  mould'  would  be  more  appropriate  than 
'vegetable  mould.'  The  agriculturist,  in  ploughing  tne  ground, 
follows  a  method  strictly  -  natural ;  and  he  only  imitates  in  a  rude 
manner,  without  being  able  either  to  bury  pebbles  or  to  sift  the  fine 
from  the  coarse  soil,  the  work  which  Nature  is  daily  performing  by  the 
agency  of  the  Earth-Worm. 

The  moBt  common  species  of  Arenicola  is  the  A.  Piscatorum,  or 
Lug-Worm,  which  is  commonly  employed  on  the  coasts  of  this 
country  as  a  bait  by  fishermen. 

The  genus  Nais,  of  Linnaeus,  includes  a  number  of  small  Annelides, 
not  well  made  out.  They  live  in  holes  which  they  perforate  in  the 
mud  at  the  bottom  of  the  water,  from  which  they  protrude  the  upper 
portion  of  their  body,  which  they  are  incessantly  moving. 

The  Suctorice  are  characterised  by  the  body  of  the  animals  being 
destitute  of  bristles  for  locomotion,  completely  apodous,  without  soft 
appendages,  and  furnished  with  a  prehensile  cavity  in  the  form  of  a 
sucker  at  each  extremity.  The  head  is  not  distinct,  but  generally 
provided  with  eyes  and  jaws. 

The  principal  family  of  this  order  is  the  Hirudinidke,  which  compre- 
hends not  only  the  Leeches  properly  so  called,  which  live  by  sucking 
the  blood  of  various  animals,  but  also  includes  many  other  worms 
which  derive  their  nourishment  in  a  totally  different  way,  and  present 
corresponding  differences  in  organisation.  The  affinities  between  the 
leeches  and  some  of  the  Setiferous  Annelidans,  as  various  species  of 
Nereis,  Lumbricui,  Planaria,  &c.,  are  so  close  that  they  hardly  admit  of 
being  arranged  in  separate  orders,  and  others  of  the  Leech  tribe  may 
even  be  confounded  with  some  Bpecies  of  Lernece  or  Epizoa. 

The  ancients  appear  to  have  only  known  the  most  common  species 
of  Leeches.  Aristotle  makes  no  mention  of  them,  and  they  do  not 
appear  to  have  been  used  in  medicine  in  the  time  of  Hippocrates. 
Pliny  describes  them  very  clearly  under  the  name  of  Hirudines  and 
Sanguisuga,  and  distinguishes  two  species.  The  Sea-Leech  is  dis- 
tinctly mentioned  by  Belon,  Rondelet,  and  by  all  the  writers  on 
natural  history  since  the  revival  of  letters.  More  recently  Linnaeus 
increased  our  knowledge  of  the  number  of  species,  of  which  he  describes 


eight  in  the  12th  edition  of  the  '  Systema  Naturae.'  Muller  afterwards 
discovered  five  or  six  others,  so  that  Gmelin,  in  his  edition  of  the 
'  Systema  Naturae,'  enumerated  fourteen  species.  Since  then,  Shaw, 
Leach,  Dutrochet,  Savigny,  Milne-Edwards,  and  others,  have  found 
many  more,  and  the  introduction  of  new  zoological  methods  has  caused 
a  necessity  for  arranging  these  various  species  in  different  genera,  of 
which  we  shall  enumerate  some  of  those  which  are  best  known. 

The  True  Leeches  are  all  destitute  of  branchiae  or  special  organs  of 
respiration ;  and  this  function  has  been  supposed  to  be  effected  by 
means  of  the  skin  generally,  but  M.  Milne-Edwards  has  recently 
stated  (as  was  before  observed  by  Cuvier)  that  "there  exists  in  these 
Annelida  a  series  of  small  membranous  sacs,  each  of  which  commu- 
nicates externally  by  a  minute  orifice  situated  on  the  ventral  aspect 
of  the  body:  these  sacs  derive  from  the  numerous  vessels  which 
ramify  upon  their  parietes  a  considerable  quantity  of  blood ;  water 
penetrates  into  these  organs,  aqd  seems  to  subserve  a  true  respiratory 
purpose."  But  though  the  species  of  the  family  Hirudinidce  are  not 
provided  with  distinct  branoniae,  these  organs  are  found  in  a  genus 
which  is  generally  associated  with  the  True  Leeches,  and  which  we 
shall  place  first  in  the  following  list  of  genera : — 

1.  Branchellion,  Savigny,  Branchiobdella,  De  Blainville,  Polydora, 
Oken.  These  names  have  been  given  to  a  worm  closely  resembling 
a  leech  in  external  structure  (it  being  furnished  with  two  suckers), 
which  is  found  parasitio  on  the  Torpedo  in  the  Mediterranean  and 
other  seas.  The  Hirudo  branchiate,  Menzies,  a  species  observed  on 
the  tortoise  which  is  found  in  the  Pacific  Ocean,  has  also  been  placed 
in  this  genus,  though  Cuvier  says  that  it  ought  not  to  be  afflofriated 
with  it. 

Hirudinidce  proper. 

Section  I. — Anterior  Sucker  separated  from  the  Body  by  a  distinct 

Strangulation  or  Neck. 

2.  Albione,  Sav.,  Pontobdella,  Leach  and  Blain.,  characterised  by 
the  body  being  bristled  over  with  tubercles.  Species  all  marine; 
seven  have  been  enumerated  ;  two  of  them  are  very  common  in  our 
seas: — 1,  Albione  verrucosa,  Hirudo  muricata,  Linnaeus;  2,  Ponto- 
bdella spinulosa,  Leach  :  both  of  these  worms  attach  themselves  to  fish, 
particularly  skates;  and  the  latter  species  is  commonly  known  to 
fishermen  by  the  name  of  the  Skate-Sucker. 

3.  Hcemocharis,  Sav. ;  Ichthyobdtlla,  Blain.  In  this  genus  there  are 
eight  eyes,  the  body  is  narrow,  and  the  jaws  scarcely  visible.  The 
only  known  species  is  the  Hcemocharis  Piscium,  Hirudo  Piscium,  Linn., 
which  lives  in  fresh  waters,  where  it  attaches  itself  to  fish,  particularly 
Cyprini. 

Section  II. — Anterior  Sucker  very  slightly  separated  from  the  Body. 

i.  OeobdeUa,  Blain.,  Trochetia,  Dutrochet,  is  distinguished  by  having 
an  enlargement  round  the  orifices  of  the  genital  organs.  We  only 
know  one  small  species  of  this  genus,  the  OeobdeUa  Trochetii,  which 
inhabits  our  waters,  and  which  frequently  comes  on  land  to  pursue  the 
Lumbrici,  or  Earth- Worms. 

5.  Pseudobdella,  Blain.,  has  the  mouth  merely  provided  with  folds 
of  skin,  and  is  destitute  of  teeth.  Only  one  species  is  well  known,  the 
Pseudobdella  nigra,  Hirudo  nigra,  Linn.,  the  Common  Black  Leech. 

6.  Hcemopis,  Sav.,  Hypobdella,  Blain.,  has  the  mouth  furnished  with 
a  few  obtuse  teeth.  Three  species  are  enumerated ;  the  best  known 
is  the  Hcemopis  sanguisorba,  Sav.,  Hirudo  sanguisuga,  Linn.,  the  Common 
Horse-Leech,  which  is  much  larger  than  the  Medicinal  Leech,  and  wholly 
of  a  greenish-black  colour.  The  Horse-Leech  has  been  reported  to  inflict 
dangerous  wounds  by  Borne  observers,  while  others  say  that  it  never 
attacks  vertebrate  animals.  M.  De  Blainville  thinks  that  this  discre- 
pancy has  arisen  from  this  species  having  been  confounded  with  the 
foregoing,  the  Black  Leech,  which  cannot  penetrate  the  skin  of  vertebrate 
animals  for  want  of  teeth.  Both  these  leeches  greedily  attack  the 
common  earth-worm. 

7.  Sanguisuga,  Sav.,'  Jatrobdella,  Blain.  The  anterior  sucker  has  its 
upper  lip  divided  into  several  segments.  Its  aperture  is  transverse, 
and  it  contains  three  jawB,  each  of  which  is  armed  on  its  edge  with 
two  ranges  of  very  fine  teeth,  which  enable  these  leeches  to  penetrate 
through  the  skin  without  making  any  dangerous  wound.  This  genus 
contains  the  true  Medicinal  Leeches,  eight  species  of  which  have  been 
enumerated :  the  most  common  is  the  Sanguisuga  medicinalis,  Hirudo 
medicinal  is,  Linn.,  which  is  a  native  of  all  our  stagnant  fresh  waters. 

8.  Bdclla,  Sav.,  has  eight  eyes  and  is  destitute  of  teeth  :  one  species 
is  found  in  the  Nile — the  Bdclla  Nilotica. 

9.  Nephdis,  Sav.,  Erpobdella,  Blain.,  has  eight  eyes,  and  the  mouth 
is  furnished  internally  with  only  three  folds  of  skin.  Several  species 
of  this  genus  are  enumerated ;  the  most  common  is  the  Neplielis 
tessilata,  Sav.,  Hirudo  vulgaris,  Linn.  This  species  has  often  been 
confounded  with  the  medicinal  and  other  leeches;  it  is  commonly 
found  in  fresh  waters,  and,  like  all  the  other  species  of  this  genus,  never 
leaves  the  water,  and  is  injured  by  the  contact  of  the  air ;  so  that  if 
taken  out  of  the  water  it  quickly  dies. 

Section  III. — Anterior  Sucker  wanting. 

10.  Olej.sina,  Sav.,  Glossopora,  Johnson,  Glossobddla,  Blain.  This 
genus  has  a  widened  body  and  only  a  posterior  sucker;  the  mouth  is 
in  the  form  of  a  proboscis.  Cuvier  thinks  it  doubtful  whether  the 
species  of  this  genus  should  be  arranged  with  the  Leech  Family ;  they 
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consist  of  little  wonne  which  never  leave  the  water,  nnd  live  filed  to 
the  stem  of  aquatic  plants,  from  which  they  perhaps  derive  their 
nourishment :  they  never  swim,  but  crawl  Along. 

Besides  the  genera  which  we  have  enumerated,  several  parasitic 
worms,  which  live  always  filed  to  the  same  part  of  some  animal,  have 
been  enumerated  among  the  flimdmidir,  and  have  been  arranged 
by  Blalnville  in  the  genus  fipibdcMa.  He  also  places  several  other 
species,  which  are  without  distinct  articulations,  in  the  genus  Mala- 
cobtUlla.  There  still  remain  several  doubtful  apeciea  of  Leech,  and 
some  have  been  confounded  with  true  Planarvt,  which  differ  from 
Leeches  in  having  no  sucker  at  either  end.    [Sa  S  o  pplemint.] 

To  this  order  also  is  referred  the  genus  Gordiiu  of  Linnsetu),  but 
recent  researches   have   rendered    it 
highly  probable  that  their  relations  are 
rather  with  the  Mntozoa.     [Entozoa.] 

(Williams,  Report  of  the  Structure  of 
Annelida,  'Brit  Ass.  Trans.,'  1651; 
Owen,  Lectvra  on  Comparative  Ana- 
tomy ;  Cuvier,  Sign!  Animal ;  Cat-pen-  I 
ter,  Principle*  of  Physiology  ;  Milne- 
Edwards,  EUmtnt  de  Zoologie.) 

ANOA,  a  species  of  Ruminating 
Animals,  so  vary  imperfectly  known, 
that  zoologists  are  undetermined 
whether  to  consider  it  as  an  antelope 
or  a  species  of  buffalo.  This  uncer- 
tainty arises  from  the  fact,  that  though 
the  animal  has  been  noticed  for  many 
years,  only  a  few  fragments  of  skulls 
and  horns  have  been  hitherto  brought 
to  Europe,  and  even  these  too  im- 
perfect to  acquaint  us  with  the 
zoological  characters  of  the  animal. 
Judging,  however,  from  these  mate- 
rials, the  Anoa  would  really  appear 

to  be  a  species  in  many  respects  inter-  Horns  or  Anoa 

mediate  between  the   buffaloes    and 

antelopes,  as  at  present  denned ;  agreeing  with  the  former  in  the  form 
of  its  horns,  and  with  the  latter  in  their  position. 

AN0L1S  {Anoliwt,  Cuvier),  a  genus  of  Saurian  Reptiles,  belonging 
to  that  section  of  the  Igaanias  which  Cuvier  distinguishes  by  having 
teeth  in  the  palate  of  the  mouth  as  well  as  in  the  maxillary  bones. 
They  are  readily  distinguished  from  the  Iguamas,  properly  so  called, 
the  Basilisks,  and  other  genera  of  this  division,  by  the  peculiar  form 
of  the  antepenultimate  phalanx  of  the  toes,  which  is  flattened  beneath, 
and  furnished  with  a  kind  of  pad  or  cushion,  grooved  or  striated  trans- 
versely, and  serving  to  make  the  animals  adhere  more  firmly  to  those 
substances  which  they  grasp  in  walking.  In  this  particular  point  of 
their  structure  the  Anolis  approach  the  Geckoes,  but  it  does  not 
enable  them  to  exercise  the  singular  power  of  walking  with  the  legs 
uppermost,  like  flies  on  a  ceiling,  which  some  of  these  reptiles  possess 
The  toes,  however,  are  much  longer  and  better  separated  than  those 
of  the  Geckoes,  and  the  clans,  instead  of  being  short  and  flattened, 
are  long,  crooked,  and  sharp-pointed.  The  body  and  tail  are  long  and 
slender,  as  are  also  the  legs,  particularly  those  behind,  which  are 
rather  longer  than  the  fore-leg*.  Each  foot  has  five  tees.  The  whole 
body  and  tail,  both  above  and  below,  are  covered  irregularly  with 
small  round  scales,  which  give  the  skin  a  granulated  appearance  like 
that  of  a  fine  shagreen. 

The  Anolis  are  entirely  an  American  genus,  and  seem,  in  many 
respects,  to  supply  in  the  New  World  the  place  which  the  Chameleons 
occupy  in  the  Old.  The  colours  of  their  skins  change  with  the  same  or 
even  greater  rapidity,  especially  on  the  loose  skin  of  the  throat,  which 
is  constantly  distended  when  these  animals  are  actuated  by  strong 
passions,  either  of  fear,  anger,  or  love,  and  in  this  state  they  assume  an 
endless  succession  of  ever-varying  hues.  They  differ  from  the  Chame- 
leons, however,  in  their  more  slender  and  graceful  proportions,  and  in 
the  great  activity  of  their  movements,  displaying  all  the  restlessness 
and  celerity  of  the  common  green  lizard  of  Europe.  They  frequent 
woody  and  stony  situations  indifferently,  climb  and  leap  with  such 
swiftness  and  facility  that  their  motion  has  been  compared  to  the  flight 
of  »  bird;  and,  when  overheated  or  fatigued  by  their  exertions,  will 
stop,  open  their  mouths,  and  pant  like  a  tired  dog.  They  are  extremely 
timid  and  harmless,  and  feed  for  the  most  part  upon  files  and  other  small 
insects  There  are  two  small  Bub-genera,  distinguished  from  one  another 
by  the  presence  or  absence  of  the  carinated  crest  on  the  upper  surface 
of  the  tail.  The  first  of  these  divisions,  comprehending  those  which 
have  this  crest,  consists  of  a  number  of  species  definitely  characterised 
by  M.  Cuvier,  but  formerly  confounded  under  the  denominations  of 
Lacerta  principalis  and  Laoerta  bimacvlala.  The  principal  species 
are  the  following : — 

1.  Anolitu  vtlifer,  of  Baron  Cuvier,  is  of  a  beautiful  dark  ashy-blue 
colour,  and  perhaps  the  largest  of  the  whole  genus,  the  body  measuring 
a  foot  in  length,  and  the  tail  being  about  a  foot  and  a  half.  The  crest 
extends  along  the  top  of  the  tail  for  half  its  length  from  the  origin,  and 
la  supported  by  from  12  to  15  rays.  The  loose  skin  beneath  the  throat 
extends  from  the  chin  even  to  the  belly,  and  when  not  distended  forms 
a  longitudinal  fold   along    the    whole  under-surfaca  of  the  animal. 
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The  food,  from  the  observation  of  Baron  Curier,  would  appear,  at  least 
occasionally,  to  consist  of  berries  and  other  vegetable  substances.  It 
inhabits  Jamaica  and  the  Antilles  generally,  preferring  the  woods  to 
the  open  country,  and  lodging  in  decayed  trees  or  small  crevices  in  the 


u  nllfir, 

ismeesssntly 
.-.  abutechirp; 

though  harmless  and  extremely  timid,  it  possesses  a  considerable  share 
of  curiosity,  and  allows  itself  to  be  readily  caught  in  little  rush  snares, 
which  children  in  the  West  Indies  amuse  themselves  by  placing  in  its 
haunts,  alluring  it  from  its  concealment  by  imitating  its  voice. 

2.  Aiwliui  bimacvlala,  of  Sparrmann,  is  little  roorothan  half  the  site 
of  the  former  species,  but  with  the  same  general  form  and  habits,  and 
with  a  similar  crest  upon  the  first  half  of  the  taiL  The  general  colour 
is  a  greenish  blue,  clear  on  the  top  of  the  head  and  neck,  but  mixed 
with  dark  brown  on  the  body,  tail,  and  extremities,  and  marked  with 
numerous  small  black  spots  on  the  head  and  sides,  and  two  large  ones 
on  the  shoulders,  from  which  it  derives  its  specific  name.  It  is  found 
in  North  America,  from  Pennsylvania  to  the  shores  of  the  Oulf  of 
Mexico,  and  in  the  A  utilise. 

The  second  subdivision  of  the  genus  Anoliiu  consists  of  species 
without  a  carinated  crest  on  the  tail,  but  in  no  other  respect  differing 
from  those  already  described     Of  these  the  principal  are  : 

S.  Anoliiu  eqvettrit,  of  Merrem,  of  which  the  tail,  more  flattened 
on  the  sides  than  in  the  following  species,  still  retains  a  alight  indi- 


Anottne  eqmttru. 

cation  of  the  orest  which  distinguishes  those  of  the  former  division. 
The  body  of  this  species  measures  about  a  foot  in  length,  and  the  tall 
is  nearly  a  foot  and  a  half. 

i.  Annliw  Cepedii,  of  Merrem,  is  a  pretty  little  species,  found 
likewise  in  the  Antilles,  about  half  the  size  of  the  last,  of  a  green 
colour,  with  a  short  muzzle  spotted  with  brown,  and,  except  in 
the  absence   of  the   crest  on  the  tail,  very  similar  to  the  Anoliut 


5.  Anoliiu  linealut,  of  Daudin,  resembles  the  last  species  in  its  pure 
bright  preen  colour,  but  it  is  rather  larger,  and  is  marked  along  each 
flank  with  two  parallel  lines  of  oblong  black  spots,  the  upper  of  which 
passes  over  the  arms  and  thighs,  and  the  under  between  the  shoulders 
and  hips.     It  inhabits  different  parts  of  South  America, 

6.  Anolitu  bvllarii,  of  Merrem,  first  described  by  Cateaby  in  his 
'  Natural  History  of  Carolina,'  under  the  name  of  the  Green  Lizard, 


very  beautiful  species,  of  a  greenish  gold  colour,  particularly  die- 
Mack  band  on  the  temples,  and  the  elongated  and 
s  muzzle. 


ANONA'CE.E,  Anonadi,  the  Cuttard-AppU-Tribt,  a  natural  order 
of  plants  consisting  of  tropical  or  subtropical  trees  and  bushes,  that 
usually  abound   in    a  powerful  aromatic    secretion,   which  renders 
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the  flowera  of  Home  highly  fragrant,  the  leaves  of  others  a  grateful 
perfume,  and  the  dried  fruits  of  men;  so  highly  aromatic  u  to  vie 
with  the  apioes  of  commerce ;  among  these  last  is  the  jEtiiopinn 
Pepper  of  the  shops,  which  is  yielded  by  the  fruit  of  Vvaria  ammatica. 
Of  others  of  this  order,  the  fruit  is  succulent  and  abounds  in  a  delicate 
juice,  which  renders  it  a  pleasant  article  of  food.  Under  the  name  of 
Sour  Sop,  Sweet  Sop,  and  Custard- Apple,  many  kinds  are  cultivated 
in  the  West  Indies  and  South  America.  Finally,  the  bark  of  some 
asperates  readily  into  fibres  which  make  excellent  cordage :  a  large 
tree  called  in  Brazil  Pindaiba,  and  by  botanists  Xglopia  itricea,  is 
advantageously  employed  for  this  purpose. 

The  natural  order  Anonacete  is  known  from  all  other  Dicotyledonous 
orders  by  its  flowers  having  the  calyx  and  sepals  arranged  in  threes, 
a  number  of  oarpella  occupying  the  centre,  as  in  a  ranunculus,  and  by 
the  curious  circumstance  of  their  albumen,  which  here  constitutes  the 
bulk  of  the  seed,  being  what  in  called  ruminated,  that  is,  perforated  in 
►  all  directions  by  twisting  and  crossing  passages,  like  the  nutmeg. 

The  Sweet  Sop  {Anona  iquamoia)  is  often  only  a  small  bush,  growing 
ip  all  the  West  India  Islands,  where  it  bears  a  greenish  fruit  covered 
with  scales,  and  having  the  appearance  of  a  young  pine-cone.  Its  skin 
is  half  an  inch  thick,  and  contains  an  abundance  of  thick,  sweet, 
luscious  pulp.  In  many  parte  of  the  Indian  Archipelago  it  is  a 
favourite  fruit. 
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Svrstt  Sop  (Anona  tqua 
1,  A  calyx  opened,  the  petals  having  fallen  a 
of  (he  stamens  and  carpels  in  the  uuide  of  the  B 
*,  the  wit  out  in  half,  to  show  the  ruminated 
ripe  fruit,  much  Its*  than  the  natural  else  (the 
the  points  of  the  carpeiu  which  stow  together 
raspberry) ,  T,  a  view  of  the  same  fruit  cat  In  h 

The  Custard- Apple  (Anona  rtticulata)  is  an  inferior  kind,  resembling 

.1 .  * .-__   1...1  r   — ; —  a  larger  tree,  and  having  a  much' 

ca  of  which  is  netted  all  over.     Th( 
of  about  the  consistence  of  custard. 

The  Sour  Sop  (Anona  murieata)  forms  in  the  West  Indies  a 
picturesque  small  tree,  resembling  a  large  bay-tree.  The  Sowers  are 
yellow,  and  hare  an  unpleasant  odour.  The  fruit  is  often  as  heavy  as 
2  lb.,  or  even  3  lb. ;  it  is  covered  all  over  with  weak  prickles  ;  its  skin 
is  yellowish-green,  and  very  thin  ;  its  pulp  is  more  like  pith,  is  as 
white  as  milk,  and  is  sweet  mixed  with  a  most  agreeable  acid. 

The  Cherimoyer  (Anona  Cherimolia),  is  easily  known  from  the 
preceding  by  its  leaves  not  being  shining  and  bright  green,  but  hoary, 
with  short  down,  and  very  blunt.  It  forms  a  small  tree  about  1 2  or 
11  feet  high,  and  is  exceedingly  valued  in  Peru,  where  it  is  cultivated 
on  account  of  the  excellence  of  its  fruit.  The  flowera  are  very  fra- 
grant. The  fruit  heart-shaped,  grayiah'brown  or  black,  when  ripe,  with 
a  scaly  rind  ;  it  is  white,  sweet,  and  rich. 

A.  tyteatioa  is  called  Araliat  do  Malo  in  Brazil,     Its  wood  is  used 
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ANOPLOTHE'RIUM  (from  &  privative,  fcriuw,  and  %,  that  is,  a 
beast  without  offensive  arms  or  tusks),  in  Fossil  Zoology,  a  genus  of 
extinct  Pachydermatous  Quadrupeds,  discovered  and  characterised  by 
Baron  Cuvier.  The  bonee  of  these  singular  inhabitants  of  a  former 
world,  occur  in  great  quantities,  mixed  with  those  of  the  PuJteoWtmKm, 
another  extinct  genus  of  the  some  order,  likewise  described  by  H. 
Cuvier,  in  the  gypeum-strata  or  plaster-quarries  in  the  neighbourhood  of 
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Paris,  and  they  are  occasionally,  though  more  rarely,  met  with  in  the 
neighbourhood  of  Orleans  and  Genoa.  Remains  also  of  this  genus 
have  been  found  in  the  fresh-water  deposits  at  the  Seafield  quarries  in 
the  Isle  of  Wight 

The  first  character  in  which  the  Anoplotheria  differ  essentially  from 
all  other  Pachydermata,  whether  extinct  or  recent,  is  found  in  the 
number  and  arrangement  of  their  teeth,  which  consist  of  6  incisors, 
2  canines,  and  14  molars  in  each  jaw,  making  in  the  whole  44  teeth. 
-These,  as  in  the  human  subject,  are  arranged  in  a  continued  and 
uninterrupted  series,  without  any  vacancies  between  the  molars  or 
incisors  and  the  canines,  a  circumstance  peculiar  to  this  genus  of 
animals  among  the  Pachydermata,  and  which,  besides  man,  it  shares 
only  with  the  shrews  and  hedgehogs — Mammalia  in  all  other  respects 
widely  different.  The  canines  moreover  are  perfectly  similar  in 
form  and  appearance  to  the  incisors,  and  might  easily  be  mistaken  for 
lateral  teeth  of  this  description,  did  not  their  situation  in  the  jaw, 
beyond  the  maxillary  suture,  prove  their  real  nature.  The  four 
posterior  molars  resemble  those  of  the  Rhinoceros  and  Paleeotheria ; 
that  is  to  say,  they  are  quadrangular  in  the  upper  jaw,  and  marked  in 
the  lower  with  a  double  or  triple  crescent  of  enamel,  which  penetrates 
their  substance  and  shows  itself  ou  the  crowns  in  the  form  of  salient 
ridges. 

This  'formation  of  the  organs  of  mastication,  intimately  connected 
as  these  organs  necessarily  are  with  the  food  and  alimentary  canal, 
demonstrate  most  Unequivocally  that  these  animals  fed  upon  vegetable 
substances,  and  that,  in  all  probability,  they  differed  but  little  in  this 
respect  from  the  Tapirs  and  Rhinoceroses  at  present  existing. 

The  second  important  character  of  the  Anoplotheria  which  must 
have  exercised  a  very  decided  influence  upon  their  habits,  arises  from 
the  conformation  of  the  extremities.  These,  as  in  Ruminating  Animals, 
were  terminated  by  two  toes,  enveloped  in  small  hoofs,  sometimes 
without  accessory  or  false  hoofs  behind,  as  in  the  Camels  and  Llamas, 
sometimes  with  one  or  even  two  small  lateral  toes  of  this  description, 
as  in  the  Peccaries ;  but  the  bones  of  the  metacarpus  and  metatarsus 
respectively  corresponding  to  these  two  toes  were  not  united  into  a 
single  canon,  as  they  invariably  are  among  the  Ruminantia,  and  this 
is  in  reality  the  principal  difference  between  the  extremities  of  the 
latter  animals  and  those  of  the  Anoplotheria,  The  structure  of  the 
carpus  and  tarsus  is  precisely  the  same  in  both  genera ;  the  scaphoid 
and  cuboid  bones,  wnich  are  soldered  together  into  a  single  piece  in 
all  the  other  Ruminantia,  being  separate  in  the  Camels  and  Llamas, 
as  they  invariably  are  in  the  Anoplotheria  and  other  Pachydermata. 
These  analogies  prove  that  the  Anoplotherium,  which  its  teeth  have 
already  shown  to  have  been  essentially  a  Pachydermatous  quadruped, 
approached  in  many  of  its  characters  to  the  Ruminantia  of  the  existing 
creation,  partaking  on  the  one  hand  of  the  characters  of  the  Camels 
and  Llamas,  and  on  the  other  of  those  of  the  Rhinoceroses  and 
Peccaries.  In  the  less  prominent  details  of  organisation  however,  the 
different  species  of  Anoplotheria  present  peculiarities  which  have 
induced  Baron  Cuvier  to  distribute  them  in  three  sub-genera.  In  all, 
the  prolongation  of  the  nasal  bones  clearly  shows  that  the  Anoplotheria 
were  not  furnished  with  trunks  like  the  Elephants,  Tapirs,  and 
Palssotheria ;  and  their  head  altogether,  judging  from  the  form  of  the 
skull,  appears  to  be  intermediate  between  that  of  the  Horse  and  that 
of  the  Camel.  The  first  subdivision  comprehends  those  species  which 
M.  Cuvier  calls — 

Anoplotheria  proper.  They  are  distinguished  by  having  all  the 
lower  molars  marked  by  double  or  triple  crescents  in  a  longitudinal 
direction,  without  salient  tubercles ;  and  by  a  third  or  supernumerary 
hoof  on  the  fore-feet.  This  division  comprehends  two  species,  differing 
from  one  another  principally  in  point  of  size,  the  one  (A.  commune) 
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being  about  the  siee  of  the  ass,  and  the  other  (A.  stcundarium)  about 
that  of  the  hog.  Both  these  species  have  been  found  in  the  Isle  of 
Wight*  These  animals  were  low  on  the  limbs,  probably  like  the 
Tapirs,  but  their  long  and  powerful  tail,  equalling  the  body  itself  in 
length,  made  them  still  more  essentially  aquatic  animals.  The  great 
sire  of  their  members,  the  depressed  and  heavy  proportions  of  their 
bodies,  and  their  long  tails  compressed  horizontally  at  the  base,  must 
have  given  them  much  of  the  external  form  of  the  otter ;  but  they 
resorted  to  the  lakes  and  marshes  of  the  antediluvian  world,  not  for 
the  purpose  of  preying  upon  other  animals,  but  in  search  of  aquatic 


plants,  whilst  the  depressed  form  of  their  tails  shows  that  they  must 
have  swum  and  plunged  with  as  much  ease  and  facility  as  either  the 
Tapir  or  Hippopotamus.  Like  these  animals  their  ears  were  probably 
short  and  erect,  and  their  bodies  sparingly  covered  with  hair,  as  in  all 
the  existing  Pachydermata. 

The  sub-genus  Xiphodon  differs  from  that  just  described  in  having 
the  inferior  molars  tuberculous,  and  being  without  the  additional  or 
false  hoof  on  the  fore  feet  It  contains  but  a  single  species  (A .  gracile), 
which,  judging  from  the  length  and  smallness  of  its  limbs,  and  the 
elevation  of  the  tarsus,  must  have  presented  in  every  respect  a  complete 
contrast  to  the  A.  commune,  exhibiting  the  light  form  and  graceful 
proportions  o-f  the  gazelle.  Its  course  must  necessarily  have  been 
rapid^  and  probably  unembarrassed  by  a  long  tail ;  and,  instead  of 
resorting  habitually  to  the  rivers  and  ponds,  Uke  the  former  species, 
it  must  have  been  confined  to  the  dry  land,  and,  probably  like  the 
gazelles  and  antelopes,  fed  upon  dry  aromatic  herbs,  and  was  pro- 
vided with  long  moveable  ears  to  warn  it  of  the  approach  of  danger. 


Anoplotherium  gracile. 

The  third  sub-genus,  Dichobunes,  contains  three  species,  all  esta- 
blished from  the  observation  of  detached  bones,  and  of  the  actual 
forms  of  which  it  is  consequently  impossible  to  give  a  correct  idea. 
They  differed  from  the  species  contained  in  the  two  former  subdivisions, 
principally  by  having  a  small  additional  or  false  hoof  both  on  the 
fore-  and  hind-feet ;  and  this  character  is  so  well  marked  in  all  the 
sub-genera  of  M.  Cuvier,  that,  besides  other  considerations,  it  would 
suffice,  among  existing  animals,  to  distinguish  three  separate  genera* 
and  perhaps  should  do  so  in  the  present  instance.  The  Dichobunes 
were  all  of  small  stature:  the  largest  of  the  three  known  species 

!A.  lepormum)  Was  about  the  sice  of  a  hare;  the  other  two 
A.  murinum  and  A.  obliquum )  about  that  of  the  guinea-pig,  were 
in  all  probability  the  smallest  of  hoofed  quadrupeds.  M.  Cuvier 
supposes  them  to  have  been  the  hares  and  rabbits  of  the  preadamite 
world,  but  their  whole  structure  seems  to  approximate  them  more 
correctly  to  the  musks  of  the  present  time,  and  they  probably  differed 
little  from  these  animals  either  in  form  or  habits.  Another  species  of 
this  genus  was  discovered  by  Mr.  Pratt,  in  the  Eocene  deposits  at 
Binstead  in  the  Isle  of  Wight*  and  has  been  described  by  Professor 
Owen  under  the  name  of  D.  cervinunu 

(  Cuvier,  Ossemens  Fossiles ;  Owen,  British  Fossil  Mammals.) 

ANOPLURA,  a  family  of  Insects,  including  the  Aptera  of  Linnaeus, 
and  the  various  forms  of  Pediculus  [Pedicdlus]  and  Parasitic 
Insects  of  other  authors.  The  researches  which  were  commenced  on 
this  family  by  Dr.  Leach  have  been  carried  on  by  Mr.  Denny,  and 
resulted  in  the  discovery  of  a  vast  number  of  new  forma  The  result 
is  that  it  has  been  found  that  every  animal  is  infested  with,  or,  for 
some  wise  purpose  is  accompanied  by,  one  or  more  creatures 
belonging  to  this  family,  having  a  peculiar  form  in  each  species. 
Nearly  600  different  forms  of  these  curious  insects,  all  formed  on 
the  type  of  the  common  human  louse,  have  been  described  by 
Mr.  Denny,  in  the  catalogue  of  the  specimens  which  at  present  exist 
in  the  British  Museum.  In  most  cases  but  one  species  of  the  parasite 
exist  on  one  species  of  animal,  but  there  are  instances,  as  in  the  eagles 
and  gulls,  in  which  a  species  of  the  bird  is  attacked  by  five  species 
of  Anoplura.  The  best  series  of  illustrations  of  these  insects  which  exist 
are  contained  in  Denny's  '  Anoplura  Britannica/  published  in  1842. 

ANORTHITE,  a  mineral  found  at  Monte  Somma,  and,  according 
to  the  analysis  of  Rose,  containing : — 

Silica 449 

Alumina 3446 

Lime 15*68 

Magnesia 6*25 

Oxide  of  Iron 0*74 

It  occurs  crystallised,  and  has  the  primary  form  of  a  doubly 
oblique  prism.  The  colour  and  streak  are  white.  The  lustre  is 
vitreous,  mclining  to  pearly  on  the  cleavage  surfaces.  It  is  translucent 
and  transparent.    The  specific  gravity  is  2*66. 

ANSER,  the  Goose,  a  genus  of  birds  which  M.  Brisson  separated 
from  the  genus  Anas  of  LinnwuB.  Brisson  has  been  followed  in  this 
by  Baron  Cuvier,  Vieillot,  Lesson,  Drapiez,  and  Fleming ;  while 
Latham  adheres  to  Linnaeus,  and  Temminck  confines  Anser  to  a 
section  of  Anas,    [Docks.] 

ANT  {Formica),  a  well-known  genus  of  insects,  which  has  attracted 
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attention  from  the  earliest  ages,  on  account  of  the  singular  economy 
and  extraordinary  industry  manifested  by  the  different  species.  In 
the  present  article  we  shall  confine  ourselves  to  it  brief  but  methodical 
outline  of  their  natural  history.  In  tracing  the  history  of  most  insects, 
it  is  beet,  perhaps,  to  begin  with  the  eggs ;  but  in  the  case  of  the  ant, 
the  laying  and  hatching  of  the  eggs  could  not  be  well  understood 
without  an  acquaintance  with  their  singular  manner  of  pairing,  with 
which,  therefore,  we  shall  begin. 

Pairing  of  Ants. — It  may  be  necessary  to  premise  here,  that,  similar 
to  bees,  a  community  of  ants,  whatever  the  species  may  be,  consists  of 
males,  which  have  always  four  wings ;  of  females,  much  larger  in  size 
than  the  males,  which  only  possess  wings  during  the  pairing  season ; 
and  of  a  sort  of  barren  females,  which  have  been  variously  termed 
neuters,  workers,  or  nurse-ants,  and  which,  so  far  as  we  know,  have 
never  been  observed  to  have  wings  in  any  stage  of  their  existence. 

If  an  ant-hill  be  examined  any  time  after  midsummer  up  to  the 
close  of  autumn,  there  may  be  seen,  mixed  with  the  wingless  workers, 
a  number  of  both  males  and  females  furnished  with  white  glistening 
wings.  These  however  are  neither  kings  nor  queens  in  the  state,  at 
least  so  far  as  freedom  of  action  is  concerned,  for  they  are  not  allowed 
to  move  without  a  guard  of  workers  to  prevent  their  leaving  the 
boundaries,  and  if  one  straggles  away  unawares,  it  is  for  the  most  part 
dragged  back  by  the  vigilant  sentinels,  three  or  four  of  whom  may,  in 
such  cases,  be  seen  hauling  along  a 'single  deserter  by  the  wings  and 
limbs.  The  workers,  bo  far  from  ever  facilitating  the  exit,  much  less 
the  departure  of  the  winged  ones,  more  particularly  the  females,  guard 
them  most  assiduously  in  order  to  prevent  it ;  and  are  only  forced  to 
acquiesce  in  it  when  the  winged  ones  become  too  numerous  either  to 
be  guarded  or  fed.  There  seems  indeed  to  be  a  uniform  disposition 
in  the  winged  ones  to  desert  their  native  colony  :  and  as  they  never 
return  after  pairing,  it  would  Boon  become  depopulated  in  the  absence 
of  females.  The  actual  pairing  does  not  seem  to  take  place  within  the 
ant-hill,  and  we  have  observed  scouts  posted  all  around,  ready  to 
discover  and  carry  back  to  the  colony  as  many  fertile  females  as  they 
could  meet  with.  Nay,  we  are  quite  certain  that  whole  colonies  have 
been  thus  dispersed ;  and  when  they  did  not  find  fertile  females  near 
their  encampment,  they  have  gone  farther  and  farther  till  they  found 
them,  and,  if  they  had  gene  very  far,  never  returned,  but  commenced 
a  number  of  new  establishments,  according  to  their  convenience.  It 
is  probable  that,  soon  after  pairing,  the  males  die,  as  do  the  males  of 
bees  and  other  insects ;  for,  as  the  workers  never  bring  any  of  them 
back,  nor  take  any  notice  of  them  after  leaving  the  ant-hill,  they  must 
perish,  being  entirely  defenceless,  and  destitute  both  of  a  sting  and 
of  mandibles  to  provide  for  their  subsistence.  The  subsequent  proceed- 
ings of  the  females  are  very  different,  and  of  curious  interest  It  was 
supposed  by  the  ancients  that  all  ants,  at  a  certain  age,  acquired  wings; 
but  it  was  reserved  for  the  younger  Huber,  in  particular,  by  means  of 
his  artificial  formicaries,  to  trace  the  development  of  the  wings  in  the 
female  from  the  first  commencement,  till  he  saw  them  stripped  off  and 
laid  aside  like  oast  clothes. 

This  curious  process,  which  was  first  hinted  at  by  Gould  in  his 
interesting  account  of  '  English  Ants,'  we  have  repeatedly  witnessed 
— the  females  extending  their  wings,  bringing  them  over  their  heads, 
crossing  them  in  every  direction,  and  throwing  them  from  Bide  to  side, 
till  at  length  they  are  disjointed  from  the  body  and  fall  off. 

Foundation  of  Colonies. — Some  of  the  females  are,  after  pairing, 
usually  captured  by  the  working  ants,  and  conducted  back  to  the 
parent  community ;  and  others  are  laid  hold  of  by  straggling  parties 
of  from  two  to  a  dozen  workers,  who  do  not  return  to  the  parent 
community,  but  commence  small  colonies  on  their  own  account.  This 
explains  the  common  occurrence  of  a  great  number  of  small  colonies 
being  formed  in  the  immediate  vicinity  of  each  other,  while  sometimes 
the  parent  community  is  thereby  quite  broken  up,  and  the  hill  deserted. 
This  happens  frequently  in  the  case  of  the  Red  Ant  (Myrmica  rubra) 
and  the  Ash-Coloured  Ant  (Formica  fueca),  both  very  common  species 
in  fields  and  gardens.  In  the  case  of  the  Yellow  Ant  (F.  fiava)  again, 
and  the  Wood-Ant  (F.  rufa),  this  rarely  occurs,  the  parent  community 
often  remaining  in  the  same  spot  for  years  together. 

When  a  female,  after  pairing,  does  not  chance  to  fall  in  with  any 
scouting  parties  of  workers,  she  proceeds  without  their  assistance  to 
found  a  colony  herself  in  the  same  manner  as  is  always  done  by  the 
females  of  the  social  wasps  and  humble-bees  every  spring.  We  have 
repeatedly  verified  this  fact,  both  by  confining  a  single  female  after 

Sailing,  and  witnessing  her  proceedings,  and  by  discovering  in  the 
elds  single  females  occupied  in  laying  the  foundations  of  a  future  city 
for  their  progeny.  We  have  met  with  these  single  females  when  they 
have  just  begun  to  form  the  first  cell  for  the  reception  of  their  eggs ; 
when  the  eggs  have  just  been  laid ;  when  the  eggs  have  been  hatched ; 
and  also  when  a  few  workers  had  been  reared  to  assist  in  the  common 
labours. 

Contrary  to  what  takes  place  in  most  insects,  the  eggs  of  ants  are 
not,  when  laid,  glued  to  any  fixed  place,  but  are  found  in  parcels  of 
half  a  dozen  or  more  loosely  attached,  so  that  they  can  be  removed  at 
pleasure  during  the  hatching.  It  has  been  shown  in  the  '  Penny 
Magazine*  (voL  L,  p.  60),  by  a  series  of  minute  observations,  that  the 
female  earwig  moves  her  eggs  with  the  utmost  care  from  a  place  which 
she  judges  too  dry,  to  one  which  is  sufficiently  moist ;  and  m  the  same 
way  the  female  ant,  when  she  founds  a  colon?  without  assistance,  or 


the  nurse-ants  in  a  community,  change  the  situation  of  the  eggs 
according  to  the  state  of  the  weather  or  of  the  day  and  night — a 
circumstance  first  observed  by  Dr.  King  in  the  reign  of  King  Charles  IL 
Heat  being  indispensable  to  their  successful  hatching,  the  eggs  are 
carefully  placed  during  the  day  near  the  surface  of  the  ant-hill,  but 
so  sheltered  from  the  direct  influence  of  the  sun  as  to  prevent  the  too 
rapid  evaporation  of  their  moisture.  During  the  night,  or  in  cold 
weather,  the  eggs  are  not  placed  to  high,  to  prevent  the  escape  of  the 
heat  which  they  naturally  possess.  The  attention  to  the  state  of 
temperature  occupies  much  of  the  assiduity  of  the  female  and  the 
nurse-ante. 

When  the  eggs  are  at  length  hatched  (and  during  this  process  we 
have  already  seen  that  they  enlarge  in  size),  the  young  grubs  are 
similarly  treated  with  respect  to  temperature,  but  greater  care  is  now 
taken  to  preserve  them  from  too  great  heat,  which  might  prove  more 
injurious  than  before  hatching. 

The  grubs  are  fed  by  the  nurse-ants  when  any  of  these  are  in  the 
colony,  and  by  the  mother  when  she  is  alone,  by  a  liquid  disgorged 
from  the  stomach,  as  is  done  in  a  similar  way  by  wasps, -humble-bees, 
pigeons,  and  canary  birds.  It  consequently  requires  no  little  industry 
on  the  part  of  a  solitary  female  to  procure  for  herself  sufficient  food 
to  supply  nutriment  for  a  brood  of  perhaps  a  dozen  or  twenty  grubs, 
which  are  insatiably  voracious. 

When  the  grubs  are  full  grown  they  spin  for  themselves  cocoons  of 
a  membranous  texture,  and  of  a  brownish-white  colour,  not  unlike 
barleycorns  in  appearance,  and  indeed  mistaken  for  these  by  early 
observers — a  mistake  which  led  to  the  unfounded  notion  that  ants 
store  up  corn  for  winter  provision,  though,  from  their  alwayB  becoming 
torpid  in  the  winter,  they  could  have  no  need  of  this ;  and  even  were 
this  not  so,  they  never  feed  on  corn,  and  would  probably  starve  rather 
than  taste  it.  The  authority  of  Scripture,  which  has  been  supposed 
to  countenance  the  popular  notion,  is  shown  by  the  Rev.  Dr.  Harris, 
Messrs.  Kirby  and  Spence,  and  others,  to  have  no  foundation  in  the 
sacred  text 

The  cocoons  are  treated  precisely  like  the  eggs  and  the  grubs  with 
regard  to  exposure  to  heat;  and  the  anxiety  of  the  nurse-ants  to 
shelter  them  from  the  direct  rays  of  the  sun  is  taken  advantage  of  on 
the  Continent  to  collect  the  cocoons  (popularly  and  erroneously  called 
ants' -eggs)  in  quantity  as  food  for  nightingales  and  larks.  The  cocoons 
of  the  Wood- Ant  are  the  only  species  chosen ;  and  in  moBt  of  the  towns 
in  Germany  one  or  more  individuals  make  a  living  during  summer  by 
the  business. 

In  the  case  of  moths,  ichneumons,  and  other  insects  which  spin 
themselves  up  in  cocoons,  the  included  insect,  when  the  time  of  its 
change  arrives,  is  enabled  to  make  its  own  way  through  the  envelope ; 
but  though  it  would  appear,  from  some  observations  made  by 
Swammerdam,  that  ants  may,  when  forced  thereto,  effect  their  own 
disengagement,  this  is  not  the  usual  process.  It  is  the  nurse-ants 
that  cut  a  passage  for  them  with  their  mandibles,  as  was  first  minutely 
described  by  Baron  de  Geer  and  the  younger  Huber. 

Labours  of  the  Working  Ants. — We  have  already  seen  that  workers 
or  nurse-ants  have  to  labour  assiduously  in  placing  the  eggs,  the  grubs, 
and  the  cocoons  in  due  degrees  of  temperature ;  that  they  have  to  feed 
the  grubs  by  a  liquid  disgorged  from  the  stomach,  and  have  to  dis- 
engage the  insect  at  its  period  of  change  from  the  envelope  of  the 
cocoon.  They  have  also  to  perform  the  task  of  -forming  streets, 
galleries,  and  chambers  for  the  habitation  and  protection  of  the 
colony,  and  they  exhibit  in  the  work  such  perseverance  and  skill  as 
must  excite  the  admiration  of  every  observer.  Many  of  their  processes, 
indeed,  it  is  not  a  little  difficult  to  account  for  and  explain,  though 
these  have  been  very  carefully  investigated,  particularly  by  the  younger 
Huber,  in  whose  work,  and  in  the  *  Library  of  Entertaining  Knowledge 
— Insect  Architecture '  (p.  254  et  seq.),  may  be  found  copious  details  of 
the  mining,  masonry,  and  carpentry  of  various  species.  We  shall  here 
give  an  instance  of  each  of  those  operations. 

Mining. — There  is  an  interesting  species  called  the  Sanguinary  Ant 
(F.  sanguinaria,  Latreille),  reported  to  have  been  seen  near  London, 
but  which  is  certainly  very  rare,  if  it  is  found  in  England.  In  the 
summer  of  1882  we  discovered  several  colonies  of  this  ant  on  the  brow 
of  the  heath  above  Qodesberg,  on  the  Rhine ;  and  being  desirous  of 
taking  a  number  of  them  alive  to  England  for  the  purpose  of  observing 
their  singular  manners,  we  waited  till  the  beginning  of  October,  when 
they  had  ceased  to  work,  and  had  retired  for  the  winter  to  their 
galleries  underground.  After  uncovering  the  thick  coping  of  dry 
heath-twigs  and  grass-stems  which  was  placed  over  the  subterranean 
city  of  the  colony  so  as  to  defend  it  from  rain  and  cold,  we  found 
several  covert-ways  dug  into  the  clay,  wide  enough  to  allow  two  or 
three  ants  to  walk  abreast;  but  not  an  individual  now  made  its 
appearance,  though  some  weeks  previously  we  had  observed  thousands 
in  all  the  bustle  of  industry ;  and  we  began  to  fear  the  whole  had 
migrated  elsewhere.  Being  anxious,  however,  to  see  the  interior  struc- 
ture, we  dug  in  the  direction  of  the  covert-ways  to  the  depth  of  about 
six  or  nine  inches,  when  we  came  upon  a  number  of  chambers  com- 
municating with  each  other  by  galleries,  and  from  an  inch  to  two  or 
three  inches  in  extent,  in  each  of  which  a  number  of  ants  were  lying 
along  the  floor  in  a  half  torpid  state,  being  so  sluggish  that  they  could 
not  be  brought  to  run  with  their  usual  agility  even  when  irritated. 

The  point  which  we  wish  to  call  attention  to  here  is,  that  the  whole 
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of  the  apartments  which  we  laid  open,  amounting  to  a  dozen  or  more 
— and  there  -were  probably  as  many  more  to  which  we  did  not  pene- 
trate—must  have  been  dug  out  of  the  solid  clay  by  the  jaws  (mandibula) 
of  these  little  miners.  We  deemed  it  singular  that  we  could  see  none 
of  the  rubbish  lying  about,  which  must  have  been  cleared  away  from 
the  interior;  and  we  can  onlv  account  for  this  by  supposing  the 
colony  long  established,  and  the  rubbish  battered  into  the  grass  by 
the  weather. 

In  other  instances  of  mining,  such  as  in  the  case  of  the  Turf-Ant 
(F.  cceapitum),  the  clay  taken  from  the  interior  is  built  up  on  the 
outside,  using  the  herbage  for  buttresses  to  Bupport  the  walla  thus 
formed.  In  the  case  of  the  Sanguinary  Ants,  however,  we  observed 
nothing  of  this  kind,  and  do  not  think  they  ever  employ  any  exterior 
masonry. 

Masonry. — The  most  common  of  our  English  ants  which  employ 
masonry  is  the  Yellow  Ant  (F.  fiava),  whose  hills  are  so  usually  found 
built  up  in  old  pastures,  a  foot  or  more  in  height,  and  from  6  inches 
to  2  feet  in  diameter.  For  the  materials  of  their  building  they  are 
wholly  indebted  to  the  soil  below,  which  they  quarry  out  with  great 
assiduity ;  but  as  they  have  no  means  of  tempering  the  clay  when  it 
is  dry,  they  are  always  forced  to  execute  their  principal  works  in 
rainy  weather.  "  I  was,"  says  Dr.  J.  R.  Johnson,  "  in  the  habit  of 
visiting,  almost  daily,  for  a  month,  an  extensive  nest  of  Red  Ants,  of 
which  a  large  flat  stone  formed  the  roof.  During  my  visits  for  the 
first  three  weeks,  scarcely  a  drop  of  rain  had  fallen,  and  the  nest 
seemed  considerably  injured  by  the  continual  falling  in  of  loose  earth, 
which  these  little  creatures  with  amazing  industry  removed,  whenever 
it  happened  any  of  the  avenues  were  blocked  up.  No  attempt  was 
ever  made  towards  reparation ;  but  what  was  my  surprise,  on  visiting 
my  little  friends  after  a  two  days'  heavy  rain,  to  find  that  the  repairs 
were  already  completed,  and  that  the  upper  surface  of  their  habitation 
presented  as  smooth  a  surface  as  if  a  trowel  had  been  passed  over  it ; 
yet  all  their  wcrk  they  had  industriously  effected  by  kneading  with 
the  rain-water  the  loose  earth  into  a  sort  of  paste.  From  the  nest 
being  situated  in  the  midst  of  an  extensive  heath,  where  there  could 
be  no  supply  of  water,  and  from  its  remaining  unrepaired  during 
the  dry  weather,  it  amounts  to  a  full  conviction  that  ants  employ 
no  other  cement  than  water  in  the  construction  of  their  varied 
habitations. 

"  I  have  often  been  surprised  at  the  ingenuity  of  these  little 
creatures,  in  availing  themselves  of  contiguous  blades  of  grass,  stalks 
of  corn,  &a,  when  they  wish  to  enlarge  the  boundaries  of  their  abode. 
As  these  are  usually  met  with  in  the  erect  position,  they  are  admirably 
calculated  for  pillars ;  they  therefore  coat  them  over  with  a  fine  paste 
of  earth,  giving  them,  by  additional  layers,  the  solidity  they  judge 
necessary  for  the  work  on  which  they  are  engaged ;  they  then  leave 
them  to  be  consolidated  by  the  wind,  and  afterwards  spring  a  number 
of  arches,  from  pillar  to  pillar,  and  thus  form  an  extensive  saloon. 
Should  they  be  at  any  time  in  want  of  small  apartments,  they  have 
only  to  prepare  a  quantity  of  moistened  earth,  and  by  placing  this 
between  the  pillars,  and  carrying  it  up  to  the  roof,  leaving  here  and  there 
an  aperture  for  entrance,  their  object  is  completely  attained." 

It  is  remarkable  that  the  greater  part  of  these  masonic  labours  are 
performed  during  the  night,  or  at  least  in  gloomy  weather. 

Carpentry. — The  coping  which  we  have  already  described  as  placed 
over  the  subterranean  abode  of  the  Sanguinary  Ants,  and  which  is 
still  more  remarkable  in  the  colonies  of  the  Wood-Ant  (F.  rufa), 
cannot  be  referred  to  any  sort  of  carpentry,  for  the  small  sticks  and 
strawB  of  which  it  is  composed  are  not  cut  into  fitting  lengths,  but 
collected  in  the  vicinity  of  the  hill  and  laid  on  it  after  the  manner  of 
thatch.  The  term  carpentry,  however,  will  apply  most  justly  to  those 
species  which  form  excavations  in  the  interior  of  trees,  of  which  the 
following  is  an  instance  observed  in  1832. 

We  had  brought  into  our  garden  in  the  beginning  of  June,  a  large 
piece  of  a  willow  tree,  which  had  been  very  curiously  worked  out  by 
the  species  usually  called  the  Emmet  {F.  fuligmosa,  Latreille).  The 
tree  indeed  from  which  it  had  been  taken,  appeared  to  have  been 
destroyed  in  a  great  measure  from  the  extensive  excavations  of  these 
little  carpenters.  Yet  the  portion  of  the  tree  alluded  to  seemed  to  be 
singularly  strong,  when  the  great  number  of  the  cells  and  their 
peculiar  structure  was  taken  into  consideration.  The  walls  of  these 
cells  were  literally  as  thin  as  writing-paper,  though  not  quite  so  smooth 
and  even,  and  they  were  seldom  quite  parallel,  but  arranged,  some 
perpendicularly,  and  others  slanting  in  various  directions,  worked  out, 
it  would  appear,  upon  no  previous  design,  but  beginning  at  any  given 
point,  and  only  limited  in  extent  by  the  worker  discovering  his 
approach  to  one  adjacent.  The  tact  with  which  they  chisel  away  the 
wood  with  their  jaws,  so  as  to  come  so  near  the  next  cell  without 
actually  cutting  into  it,  cannot  well  be  accounted  for  on  any  of  the 
common  principles  of  human  mechanism.  It  cannot  be  the  result  of 
vision,  from  the  worker-out  looking  along  the  level  of  the  plane,  as 
one  of  our  carpenters  would  do,  and  thence  working  so  as  not  to  out 
through  it ;  for  the  wall  has,  in  most  instances,  though  not  in  all,  no 
free  edge  along  which  such  a  level  could  be  taken  by  the  eye.  Hearing 
might  assist  them  however,  supposing  workers  to  be  engaged  in 
chiselling  on  each  side  of  the  partition,  but  it  would  appear  to  be 
more  from  touch,  or  rather  that  modification  of  it  denominated 
tact,  which    enables  them  to  feel,  as  it  were,    when   they  have 


nearly  penetrated  the  wall,  and  which  consequently  warns  them  to 
stop. 

It  is  not  a  little  remarkable,  that  all  the  wood  which  is  worked  out 
by  these  ants  is  tinged  of  a  black  colour,  giving  all  their  streets  and 
lanes  somewhat  the  appearance  of  having  suffered  from  fire  or  of  being 
smoked.  M.  Huber  the  younger  did  not  succeed  in  ascertaining  the 
cause  of  this  black  colour.  We  Bhould  conjecture  it  to  arise  from 
iron  contained  in  the  saliva  of  the  ants  acting  on  the  gallic  acid  of  the 
wood,  in  a  similar  way  as  the  same  wood  becomes  black  when  cut 
with  a  knife.  The  fine  glossy  black  of  the  ants  themselves  may 
originate  from  the  same  chemical  principle,  and  this  is  rendered  more 
probable  from  the  excavations  made  by  other  species,  such  as  the 
Dusky  Ant  ( F.  futca,  Latreille),  not  being  tinged  with  this  black 
colour.  Neither  are  the  excavations  of  the  latter  so  regular  in  the 
form  of  the  cells ;  and  the  delicately  thin  partitions  do  not  occur. 
We  have  seen  several  colonies  of  the  Yellow  Ant  (F.  Jlava,  Latreille) 
established  in  trees,  though  their  usual  habits  lead  them  to  prefer  a 
hedge-bank,  the  dry  ridge  of  a  field,  or  a  small  knoll  on  a  common. 
In  none  of  these  however  had  the  workers  much  trouble  in  making 
their  excavations,  the  trees  being  in  every  instance  far  gone  with  the 
dry  rot,  and  the  chambers  were  consequently  as  easy  to  construct  as 
in  a  knoll  of  sand.  In  the  instance  of  the  Black  Carpenter-Ant 
( F.  fuliginota),  on  the  other  hand,  the  wood  of  the  tree  selected  for 
their  colony  is  always  hard  and  tough,  the  easiness  of  working  it  being 
apparently  considered  a  disadvantage  rather  than  a  recommendation. 
We  have  usually  seen  these  colonies,  therefore,  in  growing  trees,  the 
oak  seeming  to  be  preferred  to  all  others ;  the  honeycomb-like  work 
does  not  seem  to  stop  the  vegetation,  the  tree  continuing  to  put  forth 
leaves  and  shoots  as  before  it  was  excavated  for  the  use  of  the 
colony.  In  the  instance  which  gives  rise  to  these  remarks,  the  willow 
tree  was  indeed  dilapidated  and  shorn  of  its  leaves  and  branches,  yet 
was  it  untouched  with  dry  rot,  ami  the  wood  was  hard  and  tough. 

Food  of  Ants. — Some  species  of  ants  are  carnivorous  and  will  eat 
insects,  fruits,  and  almost  anything  eaten  by  other  animals ;  but  honey 
is  the  most  universal  favourite  among  all  the  species,  particularly  the 
excretion  of  the  various  species  of  Aphides,  called  Honey-Dew.  It  is 
on  this  account  that,  wherever  Aphides  abound,  we  are  always  certain 
to  meet  with  ants  carefully  attending  their  motions  and  greedily 
drinking  the  honey-dew,  which  becomes  so  injurious  to  plants  when  it 
increases  in  quantity  so  as  to  obstruct  the  pores  of  the  leaves.  It  is 
stated  by  Huber  and  some  other  authors,  that  during  winter  the  ants 
imprison  some  Aphides  in  their  cells,  or,  at  all  events,  take  advantage 
of  individuals  of  the  Grass  Aphis  ( Aphis  graminvm )  in  the  vicinity 
of  their  hills  to  obtain  honey-dew.  We  strongly  suspect  there  must 
be  some  fallacy  in  this  statement ;  for  among  numerous  colonies  which 
we  have  carefully  examined  during  winter,  we  always  found  the 
whole  population  torpid  or  nearly  so,  and  not  inclined  to  touch  even 
honey  when  we  offered  it  to  them.  In  the  case  of  the  Sanguinary 
Ants  in  Germany  already  mentioned,  we  have  seen  that  they  had 
become  torpid  as  early  as  October,  when  the  weather  was  still  fine  and 
far  from  being  cold.  We  are  therefore  of  opinion  that  the  statement 
will  be  found  as  void  of  accurate  foundation  as  that  which  represents 
ants  as  storing  up  corn  for  the  winter. 

Migration*. — We  have  already  seen,  under  the  head  of  pairing,  one 
principle  in  operation  for  spreading  around  a  parent  ant-hill  a  number 
of  young  colonies.  This  indeed  may  be  considered  the  main  principle 
of  migration;  but  besides  this,  the  whole  of  a  populous  ant-hill 
which  has  been  established  for  several  years  will,  from  some  cause 
beyond  our  meanB  of  tracing,  though  most  probably  on  account  of 
more  convenient  forage,  at  once  desert  their  homes  and  march  to  a 
new  station.  Among  the  Yellow  Ants,  the  Emmets,  and  the  Wood 
Ants  or  Pismires,  this  is  by  no  meanB  common ;  but  it  is  an  every- 
day occurrence  among  the  Red  Ants,  the  Ash-Coloured  Ants,  the  Turf- 
Ants,  and  others  whose  colonies  never  become  very  populous,  and 
are  consequently  both  more  easily  moved  and  more  easily  provided 
with  lodging. 

" Immense  swarms  of  ants,"  to  use  the  words  of  Dr.  Roget,  "are 
occasionally  met  with,  and  some  have  been  recorded  of  such  prodigious 
density  and  magnitude  as  to  darken  the  air  like  a  thick  cloud,  and  to 
cover  the  ground  to  a  considerable  extent  where  they  settled."  Mr. 
Gleditsch  describes,  in  the  '  History  of  the  Berlin  Academy,'  for  1749, 
shoals  of  a  small  black  ant  which  appeared  in  Germany,  and  formed 
high  columns  in  the  air,  rising  to  a  vast  height,  and  agitated  with  a 
curious  intestine  motion,  somewhat  resembling  the  aurora  borealia. 
A  similar  flight  of  ants  is  spoken  of  by  Mr.  Acolutte,  a  clergyman  of 
Breslau,  which  resembled  columns  of  smoke,  and  which  fell  on  the 
churches  and  the  tops  of  the  houses,  where  the  ants  could  be  gathered 
by  handfuls.  In  the  German  'Ephemerides,'  Dr.  Charles  •  Rayger 
gives  an  account  of  a  large  swarm  which  crossed  over  the  town  *  of 
Posen,  and  was  directing  its  course  towards  the  Danube.  The  whole 
town  was  strewed  with  ants,  so  that  it  was  impossible  to  walk  without 
trampling  on  80  or  40  at  every  step.  And  Mr.  Dorthes,  in  the  '  Journal 
de  Physique'  for  1790,  relates  the  appearance  of  a  similar  phenomenon 
at  Montpelher.  The  shoals  moved  about  in  different  directions, 
having  a  amgnlar  intestine  motion  in  each  column,  and  also  a  general 
motion  of  rotation.  About  sunset  all  fell  to  the  ground,  and,  on 
examining  the  ants,  they  were  found  to  belong  to  the  Formica  nigra 
of  Linn»u& 


03  ANT-BEAR. 

Wart  and  Expedition*  la  capture  SUuta. — In  the  wn  war  u  the 
bee*  and  the  wasps  of  different  hives  manifest  inveterate  hostility 
when  they  meet,  ante  also  of  the  hum  or  of  different,  ipeoiee  aaaaal 
one  another  when  they  meet  during  their  foraging  excursion*  Besides 
the  individual  akinnishes  which  thonoo  occasionally  arise,  pitched 
battles  are  sometimes  fought  between  the  whole  or  nearly  the  whole 
force  of  populous  adjacent  colonies.  We  have  never  ourselves  witnessed 
any  very  extenaivee  battlee  of  this  kind,  such  as  Huber  describee,  in 
which  thousands  of  combatants  were  engaged,  but  we  have  aeen  aa 
many  aa  CO  of  the  Wood-Ante  fighting  moat  pertinaciously  within  the 
area  of  a  few  inohea  on  what  ware  supposed  to  be  the  boundaries  of 
their  several  territories.  Their  bite  is  so  sharp,  and  the  acrid  acid 
which  they  infuse  is  so  deleterious,  that  many  are  thus  disabled  or 
killed  outright.     Huber  witnessed  on  euch  occasions  very  extensive 

Besides  these  skirmishes  and  battles  which  occur  among  all  the 
aperies,  there  are  whole  communities  of  warrior-ants,  aa  was  first 
discovered  by  Huber,  whose  history  ia  so  extraordinary  aa  almost  to 
exceed  belied  The  details  indeed  have  hitherto  been  credited  chiefly, 
if  not  solely,  on  the  well-known  voracity  of  Huber ;  but  in  the  autumn 
of  1832  we  had  an  opportunity  of  verifying  them  both  in  the  Black 
Forest  and  in  Switzerland,  with  respect  to  the  species  which  he  terms 
the  Amazon  Ant  (F.  rufttcau,  Latreille),  and  on  the  Rhine  with 
respect  to  the  Sanguinary  Ant. 

Both  of  these  speciea  make  war  on  the  ants  of  a  different  species 
from  themselves,  particularly  the  Dusky  Ant  (F.  ftuea),  not  for  the 
purpose  merely  of  gratifying  a  propensity  to  combat,  but  to  make 
slaves  of  the  vanquished  to  do  the  drudgery  of  the  conquerors  at 
home.  The  manner  in  which  they  proceed  in  this  affair  manifests, 
so  far  as  we  can  judge,  deep  design,  such  as  might  be  ascribed  to  the 
counsels  of  a  cunning  diplomatist  They  do  not  capture  the  adult  ante 
and  carry  them  into  slavery,  but  make  booty  of  the  eggs  and  cocoons, 
which,  after  the  content  ia  decided — and  the  warriors  are  always 
conquerors  -  are  carried  off  to  the  Amazonian  citadel,  and  being 
hatched  there,  the  poor  slaves  are  most  probably  not  aware  but  that 
it  is  their  native  colony.  Huber  repeatedly  witnessed  mioh  expeditions 
for  the  purpose  of  capturing  slaves;  but  though  we  were  not  so 
fortunate,  we  witnessed,  in  a  great  number  of  instances,  the  slaves  at 
work  for  their  warlike  captors. 

The  Amazons  have  not  hitherto  been  found  in  Britain,  and  we 
ver  from  the  Black  Forest 
■e  had  placed  in  a  box  for 


a  neat  of  livi 
the  purpose. 

ANT-BEAR,  the  name  commonly  given  to  the  Mt/mteipkaga.  jaiata 
by  the  English  at  Demoram    [Aht-Eatib.] 

ANT-EATER  (Mymecopkaga,  Linnaeus),  a  genu*  of  Edentata,  dis- 
tinguished by -their  total  want  of  teeth  and  their  hairy  covering.  The 
latter  circumstance  separates  thorn  from  the  Pangolins  (jkfanu),  or  Scaly 
Ant-Eaters  of  Africa  and  Asia,  which  they  resemble  closely  in  other 
respects,  as  well  in  their  general  anatomy  as  in  their  food  and  habits. 
These  two  genera  form  a  small  but  very  distinct  family  of  Cuvior'a 
order  Edentata,  differing  from  the  common  ssmnsls  comprised  in  that 
singular  group,  as  well  as  from  '  all  other  known  mammalia,  by  then- 
entire  deprivation  of  the  organs  of  mastication,  and  acquiring  an  addi- 
tional mtorortbythelightwhichtheirosteologicat  conformation  throws 
upon  the  structure  end  organisation  of  the  Megatherium,  Megalonyx, 
and  Myledon,  those  extraordinary  animals  whose  fossil  remains  have 
attracted  so  much  of  the  attention,  not  only  of  the  professed  naturalist, 
but  likewise  of  the  public  at  large.  The  osteology  of  the  skulls  and 
trunks  of  these  extinct  animals  presents  the  closest  analogies  with  that 
of  the  corresponding  parts  in  the  Sloths ;  so  the  whole  construction 
of  their  extremitiee  appears  to  have  been  formed  after  the  same  model 
as  that  of  the  corresponding  organs  of  the  Ant-Eaters.  The  bead  of 
these  latter  animals,  indeed,  is  altogether  different  from  that  of  the 
Sloths  :  not  only  does  it  want  the  organs  of  mastication,  of  which  they 
are  deficient  only  in  the  incisors,  but  the  bones  of  the  face,  which  in 
them  are  short  and  round  like  those  of  apes  and  monkeys,  are 
prolonged  in  the  Ant-Eaters,  particularly  in  the  Great  Ant-Eater  (M. 
iubala),  to  double  the  length  of  the  skull.  This  singular  conformation 
arises  from  the  form  of  the  ms.iiUs.iy  or  jaw-bones,  and  those  of  the 
nose,  which  form  together  a  kind  of  long  tube,  very  small  in  proportion 
to  its  length,  and  almost  cylindrical  This  prolongation  of  the  muzzle 
is  not  carried  to  so  great  an  extent  in  either  of  the  other  two  known 
species  of  Ant-Eatera  ;  but  even  there  the  construction  here  described 
differs  only  in  degree,  and  presents,  on  a  more  contracted  scale,  all 
the  characteristics  of  the  Mymtcopnaga  juhata. 

It  is  in  the  construction  of  the  anterior  extremities  however  that 
these  animals  offer  the  greatest  singularities,  and  become  moat 
Important  in  their  relations  to  the  fossil  species.  The  phalanges  or 
joints  of  the  toes,  particularly  the  last,  which  bear  the  claws,  are 
formed  in  such  a  Planner  aa  to  permit  them  to  be  bent  inwards  only, 
as  in  the  Sloths ;  and  for  this  purpose  they  are  provided  with  very 
powerful  ligaments,  which  keep  them,  in  a  state  of  repose,  bent  in 
along  the  sole  of  the  foot,  and  never  permit  the  hand  to  be  completely 

ened,  but  only  half  extended, 


ANT-EATER,  *M 

extremities,  whilst  the  smallest  species,  nailed,  from  that  circumstance, 
M.  diductstla,  has  only  two  on  the  fore  feet  and  four  on  the  hind.  The 
toss  themselves,  as  in  the  Sloths,  are  united  closely  together  as  far  ss 
the  claws,  and  are  consequently  incapable  of  any  separate  or  individual 
motion,  but  the  disadvantages  arising  from  this  circumstance  are 
more  than  counterbalanced  by  the  increased  strength  which  it 
produces,  and  the  consequent  adaptation  of  the  organ  to  the  peculiar 
purposes  of  these  »"'""'-'  economy.  The  claws  are  all  large  and 
powerful,  especially  that  of  the  middle  toe,  of  which  the  dimensions 
are  quite  enormous.  Nor  do  the  Ant-Eaters,  in  walking,  tread  flatly 
upon  the  sole  of  the  foot  like  the  generality  of  mammalia :  on  the 
contrary,  they  rest  entirely  upon  its  outer  edge,  which  is  provided 
with  a  large  callous  pad  for  that  purpose,  whilst  their  toes  being  bent 
inwards  along  the  palms,  the  sharp  points  of  their  powerful  daws  are 
preserved  from  being  injured  by  the  friction  of  the  hard  ground. 

other  reapeote  the  Ant-E«' -         ■•■-■•■• 

tongues,  covered  with  a 
entrap  and  devour  the  in 
they   derive   their   names,    I 

observers  —  MyrtMCOphoga  literally  signifying  Ant-Eater.  inis 
tongue  is  protractile,  and  capable  of  being  extended  to  a  sur- 
prising distance  beyond  the  snout ;  it  is  nearly  twine  the  length 
of  the  whole  head  and  muzzle  together,  and  when  not  extended 
is  kept  doubled  up  in  the  mouth  with  the  point  directed  back- 
wards. The  eyes  are  particularly  small,  the  ears  short  and  round, 
the  legs  robust  and  amazingly  powerful,  hut  so  unfavourably 
formed  for  locomotion,  that  the  pace  of  these  animals  is  almost  aa  tardy 
sa  that  of  the  sloths  themselves,  their  greatest  exertions  not  enabling 
them  to  surpass  the  ordinary  walk  of  a  man.  The  tail  is  always  long : 
in  the  great  species  lax  and  thickly  covered  with  very  long  flowing  hair, 
in  the  other  two,  strongly  prehensile,  and  naked  underneath.  These 
... — ;_  consequently  climb  trees  and  reside  principally  among  their 
os,  feeding  upon  the  wild  bees  and  termites  which  inhabit  the 

Bituationa     The  Great  Ant-Beer,  on  the  contrary,  never  quits 

the  surface  of  the  earth,  and  confines  its  depredations  entirely  to  the 
numerous  species  of  large  ants  which  inhabit  its  native  regions,  and 
furnish  hJTp  at  all  times  with  an  abundant  and  easily-procured  nutri- 
ment. The  whole  genua  is  confined  to  South  America,  and  contains 
three  distinct  and  well-defined  species. 

1.  The  Grout  Ant-Eater  (AT.  juiora,  linn.),  called  Tam&ndua  by  the 
Portuguese,  and  Ant-Bear  by  the  English  and  Spaniards,  is  a  large 
animal  which  measures,  when  full  grown,  four  feet  and  a  half  from 
the  extremity  of  the  snout  to  the  origin  of  the  tail  The  tail  itself 
is  S  feet  8  inches  in  length,  reckoning  to  the  extremity  of  the 
hair,  or  measured  only  along  the  stump,  2  feet  1  inches ;  the  head, 
131  inches  from  the  snout  to  the  base  of  the  ear,  and  10J  inohea  to 
the  anterior  angle  of  the  eye ;  its  circumfereuos  immediately  before 
the  eyes,  where  it  is  the  thickest,  is  It  inches,  hut  from  this  part  it 
gradually  diminishes  to  the  end  of  the  muzzle,  where  it  measures 
only  fij  inches-  The  height  of  the  animal  at  the  shoulder  is  S 
feet  3  inches,  and  at  the  croup  only  2  feet  10  inches,  because,  being 


Tamandua  have  four   on  the  s 


It  Ant-Ester  (.U.Jatata). 


species  which  partake  of  the  plantigrade  formation  of  the  extremities. 
The  ear  is  short  and  round,  being  an  inch  and  a  quarter  broad  at  the 
base,  and  only  an  inch  in  length ;  the  eye  is  remarkably  small,  deeply 
head,  and  with  a  naked  eyelid;  the  head  and  si 
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the  nostrils  and  mouth  placed  at  its  extreme  end ;  the  latter  is  so 
■mall  that  its  whale  width  scarcely  exceeds  an  inch,  and  the  jaws  are 
of  equal  length.  The  tongue  is  almost  cylindrical,  fleshy,  extremely 
flexible,  and  capable  of  being  protruded  to  the  distance  of  16  or  IB 
inches.  The  toes  of  the  anterior  extremities,  four  in  number,  are  of 
unequal  length,  the  innermost  being  the  smallest  and  weakest  of  all ; 
the  second  measures  2j  inches  in  length,  and  is  provided  with  a 
powerful  crooked  claw  nearly  2  inches  Tang,  sharp-pointed,  and  tren- 
chant on  its  under  surface ;  the  third,  which  is  the  largest  of  alt,  has 
a  »imil«r  el«»  21  inches  in  length  ;  and  the  fourth,  or  eiterior  toe, 
is  provided  with  a  smaller  and  weaker  claw,  like  that  of  the  innermost. 
All  these  claws,  when  in  a  state  of  repose,  are  kept  bent  inwards,  and 
only  extended,  or  rather  half  extended  (for  the  animal  cannot  open 
the  fingers  farther),  when  used  far  defence,  or  for  breaking  through 
the  hard  external  crust  of  the  ant-hills. 

The  prevailing  colour  on  the  bead,  face,  and  cheeks  of  the  Ant-Bear 
is  a  mixture  of  gray  aud  brown;  that  on  the  upper  parts  of  the  body 
and  tail  is  a  deep  brown,  mixed  with  flilv  cry- white.  A  broad  black 
band,  bordered  on  each  side  with  a  similar  one  of  a  white  or  light 
grayish-brown  colour,  commences  on  the  chest,  and  passes  obliquely 
over  each  shoulder,  diminishing  gradually  as  it  approaches  the  loins, 
where  it  ends  in  a  point.  The  sides,  arms,  and  thighs  are  silvery-gray, 
with  a  slight  mixture  of  brown,  marked  with  two  deep  black  spots, 
one  on  the  carpus,  and  the  other  on  the  toes  ;  the  hind-legs  are  almost 
perfectly  black,  and  the  breast  and  belly  of  a  deep  brown,  almost 
equally  obscure. 

The  habits  of  the  Great  Ant-Bcar  are  slothful  and  solitary ;  the 
greater  part  of  his  life  is  consumed  in  sleeping,  notwithstanding  which 
he  is  never  fat,  and  rarely  even  in  good  condition.  When  about  to 
sleep,  he  lies  upon  one  aide,  conceals  his  long  snout  in  the  fur  of  the 
breast,  locks  the  hind  and  fore  claws  into  one  another,  so  aa  to  cover  the 
head  and  belly,  and  tumslhis  !ong  bushy  tail  over  the  whole  body  in 
such  a  manner  as  to  protect  it  from  the  too  powerful  rays  of  the  sun. 
The  female  bears  but  a  single  young  one  at  a  birth,  which  attaches 
itself  to  her  back,  and  is  carried  about  with  her  wherever  she  goes, 
rarely  quitting  her,  even  for  a  year  after  it  has  acquired  sufficient 
strength  to  walk  and  provide  for  itself.  This  unprolific  constitution, 
and  the  tardy  growth  of  the  young,  account  for  the  comparative 
rarity  of  these  animals,  which  are  said  to  be  seldom  seen,  even  in 
their  native  regions.  The  female  has  only  two  mammse,  situated  on 
the  breast,  like  those  of  apes,  monkeys,  and  bats. 

In  its  natural  state  the  Ant-Bear  lives  exclusively  upon  ants,  to 
procure  which  it  opens  their  hills  with  its  powerful  crooked  claws, 
and  at  the  moment  that  the  insects,  according  to  their  nature,  flock 
from  all  quarters  to  defend  their  dwellings,  draws  over  them  his  long 
flexible  tongue,  covered  with  glutinous  saliva,  to  which  they  conse- 
quently adhere ;  and  so  quickly  does  he  repeat  this  operation,  that 
we  are  assured  he  will  thus  project  his  tongue  and  draw  it  in  again 
covered  with  insects  twice  in  a  second.  He  never  actually  introduces 
it  into  the  holes  or  breaches  which  he  makes  in  the  hills  themselves, 
but  only  draws  it  lightly  over  the  swarms  of  insects  which  issue  forth 
alarmed  by  his  attack.  "It  seams  almost  incredible,"  says  Azara, 
"that  so  robust  and  powerful  an  animal  can  procure  sufficient  suste- 
nance from  ants  alone  ;  but  this  circumstance  has  nothing  strange  in 
it  for  those  who  arc  acquainted  with  the  tropical  parts  of  America, 
and  who  have  seen  the  enormous  multitudes  of  these  insects,  which 
swarm  in  all  parts  of  the  country,  to  that  degree  that  their  hills  often 
almost  touch  one  another  for  miles  together."  The  same  author 
informs  us,  that  domestic  Ant-Bears  were  occasionally  kept  by  different 
persons  in  Paraguay,  and  that  they  had  even  been  sent  alive  to  Spain, 


with  morsels  of  flesh  minced 
ve  upon  insects,  they  ore  capable 
of  nourishment  for  an  almost 


Em  bread  and  milk, 
ike  all  animals  whicl 
of  "sustaining  a  total  deprivatit 
incredible  time. 

The  Great  Ant-Bcnr  is  found  in  all  the  warm  and  tropical  parts  of 
South  America,  from  Colombia  to  Paraguay,  and  from  the  shores  of 
the  Atlantic  to  the  foot  of  the  Andes.  His  favourite  resorts  are  the 
low  swampy  savannahs,  along  the  banks  of  rivers  and  stagnant  ponds, 
also  frequenting  the  humid  forests,  but  never  climbing  trees,  as  falsely 
reported  by  Buffbn,  on  the  authority  of  Labordo.  His  pace  is  slow, 
heavy,  and  vacillating  ;  his  head  is  carried  low,  as  if  he  smelled  the 
ground  at  every  Btep,  whilst  his  long  shaggy  tail,  drooping  behind 
him,  sweeps  the  ground  on  either  side,  and  readily  indicates  his  path 
to  the  hunter ;  though,  when  hard  pressed,  he  increases  his  pace  to  a 
kind  of  slow  gallop,  yet  his  greatest  velocity  never  half  equals  the 
ordinary  running  of  a  man.  So  great  is  his  stupidity,  that  those  who 
encounter  him  in  the  woods  or  plains  may  drive  him  before  them 
by  merely  pushing  him  with  a  stick,  so  long  at  least  as  he  is  not 
compelled  to  proceed  beyond  a  moderate  gallop;  but  if  pressed  too 
hard,  or  urged  to  extremity,  he  turns  obstinate,  sits  up  on  his  hind- 
lorters  like  a  bear,  and  defends  himself  with  his  powerful  claws. 
_jke  that  animal,  his  usual  and  indeed  only  mode  of  assault  is  by 
seizing  hiB  adversary  with  his  fore-paws,  wrapping  his  arms  round 
him,  and  endeavouring  by  this  means  to  squeeze  him  to  death.  His 
great  strength  and  powerful  muscles  would  easily  enable  him  to 
accomplish  his  purpose  in  this  respect,  even  against  the  largest 
animals  of  his  native  forests,  were  it  but  guided  by  ordinary  intelli- 
gence, or  accompanied  with  a  common  degree  of  activity.     But  in 
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these  qualities  there  are  few  animals  indeed  which  do  not  greatly 
surpass  the  Ant-Bear  ;  so  that  the  different  stories  handed  down  bj 
writers  on  natural  history  from  one  another,  and  copied,  without 
question,  into  the  histories  and  descriptions  of  this  animal,  may  be 
regarded  as  pure  fictions.  For  \his  statement  ws  have  the  express 
authority  of  Don  Felix  d' Azara,  an  excellent  observer  and  credible 
writer,  from  whose  *  Natural  History  of  the  Quadrupeds  of  Paraguay ' 
we  have  derived  the  greater  portion  of  the  preceding  account  of  the 
habits  and  economy  of  this  extraordinary  animaL  The  flesh  of  the 
Ant-Eater  is  esteemed  a  delicacy  by  the  Indians  and  negro  slaves,  and, 
though  black,  and  of  a  strong  musky  flavour,  is  sometimes  even  met 
with  at  the  tables  of  Europeans. 

2.  The  Tamandua  (,W,  Tamandua,  Cuvier),  is  an  animal  much  inferior 
to  the  Great  Ant-Bear  in  point  of  size,  being  scarcely  so  large  as  a 
good-sized  cat,  whilst  the  other  exceeds  the  largest  greyhound  in 
length,  though,  from  the  shortness  of  its  legs,  it  is  much  inferior  in 
height.  The  head  of  the  Tamandua  is  not  so  disproportionately  long 
and  small  as  that  of  the  Great  Ant-Bear.  It  is  however  of  the  same 
general  cylindrical  form,  and  equally  truncated  at  the  extremity, 
having  the  nostrils  and  mouth  situated  in  the  same  position,  and 
squally  minute,  when  compared  with  the  size  of  the  animal.  Its 
whole  length,  from  the  extremity  of  the  muzzle  to  the  root  of  the 
ear,  is  5  inches,  and  to  the  anterior  angle  of  the  eye,  3  inches  ;  the 
body,  from  the  muzzle  to  the  origin  of  the  tail,  measures  2  feet 
2  inches,  the  tail  itself  being  1  foot  i\  inches  more ;  the  height  at  the 
shoulderis  1  foot  3  inches,  and  at  the  croupaninchlower;  the  length 
of  the  ear  is  H  inch,  its  greatest  breadth  an  inch,  and  the  greatest 
circumference  of  the  head — that,  namely,  taken  immediately  in  front 
of  the  ears  —S  J  inches.  The  conformation  of  the  extremities,  and  the 
number  of  the  toes  both  before  and  behind,  ore  in  every  respect  the 
same  as  in  the  Great  Ant-Eater ;  but  the  Tamandua  diners  from  this 
animal  particularly  in  the  prehensile  power  of  its  tail,  which  makes  it 
essentially  an  arboreal  quadruped,  and  altogether  changes  the  most 
striking  traits  of  its  habits  and  economy.  The  hair  over  the  entire 
body  also  is  of  a  very  different  texture;  instead  of  being  long,  harsh,  and 
shaggy,  as  in  the  Groat  Ant-Bear,  it  is  short,  shining,  and  of  a 
consistence  something  between  the  qualities  of  silk  and  wool ;  standing 
out  from  the  body  like  the  latter,  and  of  the  same  uniform  length  in 
every  part  The  colours  of  this  species,  however,  are  by  no  means  so 
uniform  and  invariable  as  those  of  the  species  already  described  ;  on 
the  contrary,  they-  differ  more  in  the  Tamandua,  according  to  the 
individual,  than  perhaps  in  any  other  known  animal  in  a  state  of 
nature.  Accordingly  many  eminent  naturalists  ore  disposed  to 
consider  them  as  forming  distinct  species,  rather  than  mere  varieties 
of  the  same ;  and  it  is  not  improbable  that,  when  we  come  to  be 
better  acquainted  with  this  animal  in  its  native  woods,  their  opinion 
may  be  at  least  partly  confirmed. 
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The  eyes  of  the  Tamandua  are  minute  ;  the  ears  small  and  round ; 
the  body  long  and  cylindrical ;  the  legs  short  and  robust ;  the  tail 
round  and  attenuated,  covered  with  very  short  hair  throughout  its 
greater  part,  but  naked  underneath  towards  the  point,  and  *trongly 
prehensile.  There  are  several  varieties  of  the  Tamandua,  chiefly 
distinguished  by  differences  of  colour. 

The  Tamandua  is  an  inhabitant  of  the  thick  primeval  forests  of 
tropical  America;  it  is  never  found  on  the  ground,  but  resides 
exclusively  in  trees,  where  it  lives  upon  termites,  honey,  and  even, 
according  to  the  report  of  Azara,  bees,  which  in  those  countries  form 
their  hives  among  the  loftiest  branches  of  the  forest,  and,  having  no 
Bting,  are  more  readily  despoiled  of  their  honey  than  their  congeners 
of  our  own  climate.  When  about  to  sleep  it  hides  its  muzzle  in  the 
fur  of  its  breast,  fWlls  on  its  belly,  and  letting  its  fore-feet  hang 
down  on  each  side,  wraps  the  whole  tightly  round  with  its  tail  Ths 
female,  as  in  the  case  of  the  Great  Ant-Eoter,  has  but  two  pectoral 
mamma!,  and  produces  but  a  single  cub  at  a  birth,  which  she  carries 
about  with  her,  on  her  shoulders,  for  the  Erst  three  or  four  months. 
The  young  are  at  first  exceedingly  deformed  and  ugly,  and  of  a 
uniform  straw-colour. 


m  Ant-eater. 

This  animsl  has  I  strong  disagreeable-  odour,  which  in  so  powerful 
that  it  ma;  be  perceived  at  a  vary  great  distance,  particularl  j  when  the 
animal  is  inflated.  Tamandua  is  the  nsmo  by  which  it  is  known  to 
the  Portuguese  of  Brazil ;  the  French  call  it  Fourmillier  and  the 
English  the  Little  Ant-Bear. 

8.  The  Little  or  Two-Toed  Ant-Eater  (V.  didaetyla,  Linn.)  is  easily 
distinguished  from  the  other  two  species,  not  only  by  its  size,  which 
does  not  exceed  that  of  the  common  European  squirrel,  but  likewise 
by  the  number  of  its  toes,  four  on  the  posterior  and  only  two  on  the 
anterior  extremities.  The  form  and  general  proportions  of  its  body 
resemble  those  of  the  Tamandua,  only  on  a  very  reduced  scale.  Its 
whole  length,  from  the  snout  to  the  origin  of  the  tail,  is  but  6  inches, 
that  of  the  head  not  quite  2  inches,  and  of  the  tail  7  J  inches.  This 
organ  is  consequently  rather  longer  than  the  body ;  it  is  thick  at  the 
root,  and  covered  with  short  fur,  but  taper?  suddenly  towards  the 
point,  where  it  is  naked  and  strongly  prehensile.  The  muzzle  is  not 
■o  long,  in  proportion,  as  in  the  other  two  species ;  the  tongue  also  is 
shorter,  and  has  a  flatter  form ;  the  mouth  opens  farther  book  in  the 
jaws,  and  has  a  much  larger  gape,  the  eye  being  situated  close  to  its 
posterior  angle ;  the  ears  are  short,  rather  drooping,  and  concealed 
among  the  long  fur  which  covers  the  head  and  cheeks  ;  the  legs  are 
short  and  stout,  and  the  hair  very  fine  and  soft  to  the  touch,  three- 

Juartera  of  an  inch  in  length  on  the  body,  but  much  shorter  on  the 
sad,  legs,  and  tail.  The  general  colour  is  that  of  straw,  more  or  leas 
tinged  with  maroon  on  the  shoulders,  and  particularly  along  the 
median  line  of  the  back,  which  usually  exhibits  a  deep  line  of  this 
shade.  This  species  is  said  to  have  four  mamma},  two  pectoral,  as  in 
those  already  described,  and  two  others  on  the  abdomen.  It  is 
reported,  nevertheless,  to  have  but  a  single  cub  at  a  birth,  which  it 
conceals  in  the  hollow  of  some  decayed  tree.  The  native  countries  of 
the  Little  Ant-Eater  ore  Guyana  and  Brazil,  beyond  which  it  appears 
not  to  extend  farther  towards  the  south,  since  Azara  is  not  only 
unacquainted  with  it,  but  imagines  from  Buffon's  and  Daubenton's 
descriptions  that  it  must  be  the  young  of  his  Tamandua.  The  habits 
and  manners  of  this  little  animal  ore  thus  described  by  Von  Sock,  in 
his  '  Narrative  of  a  Voyage  to  Surinam' : — 


"  I  have  had,"  says  he,  "two  Little  Ant-Eatera  or  Fourmilliers, 
which  were  not  larger  than  a  squirrel :  one  was  of  a  bright  yellow 
colour,  with  a  brown  stripe  on  the  back  ;  the  other  was  a  silvery-gray 
and  darker  on  the  back ;  the  hair  of  each  was  very  soft  and  silky,  a 
little  crisped ;  the  head  was  small  and  round,  the  nose  long,  gradually 
bending  downwards  to  a  point ;  it  hod  no  teeth,  but  a  very  long  round 
tongue;  the  eyes  were  very  small,  round,  and  black;  the  legs  rather 
short ;  the  fore-feet  had  only  two  claws  on  each,  the  exterior  being 
much  larger  and  stronger  than  the  interior,  which  exactly  filled  the 
curve  or  hollow  of  the  Urge  one ;  the  hind-feet  had  four  claws  of  a 
moderate  size ;  the  tail  waa  prehensile,  longer  than  the  body,  thick  at 
the  base  and  tapering  to  the  end,  which,  for  some  inches  on  the  under 
aide,  waa  bare.  This  little  animal  in  Surinam  is  called  Kissing- 1  land, 
as  the  inhabitants  pretend  that  it  will  never  eat,  at  least  when  caught, 
but  that  it  only  licks  its  paws,  in  the  same  manner  as  the  bear ;  that 
all  trials  to  make  it  eat  have  proved  in  vain,  and  that  it  soon  dies  in 
confinement.  When  I  got  the  first,  I  sent  to  the  forest  for  a  nest  of 
ante,  and,  during  the  interim,  I  put  into  its  cage  some  eggs,  honey, 
milk,  and  meat ;  but  it  refused  to  touch  any  of  them.  At  length  the 
ants'  nest  arrived,  but  the  animal  did  not  pay  the  slightest  attention 
to  it  either.  By  the  shape  of  its  fore-paws,  which  resemble  nippers, 
and  differ  very  much  from  those  of  all  the  other  different  species  of 
ant-caters,  I  thought  that  this  little  creature  might  perhaps  live  on  the 
nymphss  of  wasps,  Ac. ;  I  therefore  brought  it  a  waaps'  nest,  and  then 
it  pulled  out  with  its  nippers  the  nymphaa  from  the  nest,  and  began  to 
eat  them  with  the  greatest  eagerness,  sitting  in  the  posture  of  a  squirTel. 
I  showed  this  phenomenon  to  many  of  the  inhabitants,  who  all  assured 
me  that  it  was  the  first  time  they  had  ever  known  that  species  of 
animal  to  take  any  nourishment.    The  ants  with  which  I  tried  it  were 


ore  simple. 
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known,  I  thought  of  trying  if  they  would  breed  in  a  cage  ;  but  when 
I  returned  from  my  eicursion  into  the  country,  I  found  them  both 
dead,  perhaps  occasioned  by  the  trouble  given  to  procure  the  wasps' 
nests  for  them,  though  they  are  here  very  plentiful :  wherefore  I  can 

£"ve  no  further  description  of  them  than  that  they  slept  all  the  day 
□g  curled  together,  and  fastened  by  their  prehensile  tails  to  one  of 
the  perches  of  the  cage.  When  touched  they  erected  themselves  on 
their  hind-legs,  and  struck  with  the  fore-paws  at  the  object  which 
disturbed  them,  like  the  hammer  of  a  clock  striking  the  bell  with 
both  paws  at  the  same  time,  and  with  a  great  deal  of  strength.  They 
never  attempted  to  run  away,  but  were  always  ready  for  defenoe,  when 
attacked.  As  soon  as  evening  came  they  awoke,  and  with  the  greatest 
activity  walked  on  the  wire  of  the  cage,  though  tbey  never  jumped,  nor 
did  I  ever  hesr  their  voice." 

ANTAGONIST  MUSCLE  (from  arrl,  against,  and  tyurifyw,  to 
strive),  a  muscle  the  action  of  which  is  opposed  to  that  of  some  other 
muscle.  Muscles  are  the  instruments  ov  which,  in  the  animal  body, 
motion  U  effected.  The  object  of  each  muscle  is  to  produce  seme 
specific  motion.  Among  the  various  motions  which  are  needed  in  the 
animal  economy,  it  necessarily  happens  that  some  are  directly  opposite 
to  others,  and  the  muscles  which  accomplish  these  directly  opposite 
movements  are  said  to  be  with  relation  to  each  other  Antagonists. 

ANTELOPE.     [Antilopea] 

ANTENNAE,  horn-like  members  placed  on  the  head,  and  peculiar 
to  Insects  and  Crustaceoua  Animals.  Their  functions  are  not  well 
understood,  and  have  given  rise  to  several  different  opinions  among 
naturalists.  The  term  is  derived  from  the  latin  anlt, '  before.'  In  insects 
they  are  uniformly  two  in  number ;  but  in  crabs  and  lobsters  there  are 
more  than  two.  They  are  connected  with  the  head,  always  near  the  eyes, 
by  means  of  a  ball  (bidbut)  and  socket  (torttltu).  They  are  composed  of 
minute  cylinders  or  rings  successively  added  to  each  other,  to  the  number 
of  30  in  some  butterflies,  and  thus  forming  a  tube  which  incloses  nerves 
for  sensation,  muscles  for  moving,  as  well  as  air-pipes  and  cello. 

The  form  of  the  antennas  is  exceedingly  various,  some  being  simple 
and  some  feathered,  clubbed,  comb-shaped,  in  endless  diversity.     In 

iths,  the  female  is  distinguished  from  the  male  by  the  antennae  being 
_j  i_^  jQ  pome  moths  and  beetles  the  antenna?  are  very  long 
th  the  length  of  the  body,  whereas  in  the  house-fly,  and 
some  uuier  two-winged  flies,  they  ore  very  short.  Their  length  does 
not  depend  on  the  number  of  joints,  for  they  may  be  long  when 
composed  of  only  three  or  four  pieces,  and  short  when  composed  of 
ten  or  more  pieces. 

With  respect  to  the  functions  of  the  antennas,  it  is  the  most  com- 
mon opinion,  sanctioned  by  such  authorities  as  Linmeus  and  Bergmann, 
that  tbey  are  organs  of  touch,  and  are  on  that  account  often  termed 
feelers;  "  but,1' as  M.  Straiis-Diirckheim  justly  remarks,  "this  con- 
jecture is  founded  upon  facte  imperfectly  investigated,  if  not  altogether 
false.  I  have  made  numerous  researches  on  this  subject,  and  I  have 
never  beeu  able  to  satisfy  myself  that  insects  examine  objects  by 
feeling  them  with  their  antenme.  On  the  contrary,  I  have  rarely 
observed  these  animals  touch  anything  with  these  organs,  and  when 
this  did  happen,  it  appeared  to  be  only  by  accident,  and  not  at  all 
from  design.  Many  insects,  besides,  have  their  antenna;  so  short,  that 
they  would  be  obliged  to  stand  erect  upon  their  heads  in  order  to  coioe 
at  the  bodies  which  they  might  thus  wish  to  explore,  and  for  this 


•lid  skin  (ptau)  have  antennas,  which  are  furnished 
witn  nerves  or  an  extraordinary  thickness  in  proportion  to  their  own 
size,  there  oannot  remain  a  doubt  that  they  are  organs  of  some  sense, 
and  that  too  a  very  acute  one, 

"  I  have  said  that  insects  are  proved,  by  observation,  to  be  furnished 
with  an  organ  of  bearing.  The  solidity  of  the  envelope  of  antennas 
renders  these  organs  well  adapted  to  undergo  the  same  vibrations  as  the 
air,  in  the  same  manner  as  the  strings  of  an  jEolisn  harp  vibrate  and 
emit  various  sounds  according  as  they  are  differently  struck  by  the  air. 
In  this  view,  however,  we  might  infer  that  nature  would  have  made 
antenna;  in  the  form  of  rods,  consisting  of  a  single  piece,  in  orderthet 
they  might  be  mora  susceptible  of  vibrations ;  but  it  ought  to  be 
considered,  that  these  organs  would,  by  such  a  conformation,  have 
been  much  exposed  to  breaking,  while,  in  consequence  of  their  jointed 
form,  they  have  the  advantage  of  regulating  the  degree  of  vibration 
at  pleasure,  as  may  indeed  be  observed  when  insects  listen  with  atten- 
tion; I  mean,  that  the  joints  of  the  antennas  perform  the  same  functions 
aa  the  chain  of  small  bones  in  the  chamber  of  the  human  ear,  inasmuch 
as  they  form  a  similar  chain,  and  transmit  the  vibrations  of  the  air  to 
the  auditory  pulp." 

Professor  Bonsdorff  of  Abo  in  Finland,  and  other  naturalists,  though 
opposed  to  the  views  of  Linmeus  and  Bergmann,  have  adopted  the 
same  opinion,  and  regard  the  antenna9  aa  organa  of  hearing. 

There  is  one  other  subject  connected  with  the  antennas  which  requires 
notice.  The  younger  Huber  has  attributed  to  ants  the  use  of  certain 
signs  made  with  these  organs,  which  he  terms  '  antenna!  language,' 
understood  not  only  among  ante  themselves,  but  also  among  the 
aphides,  on  which  they  depend  for  the  excretion  popularly  termed 
honey-dew.  The  motions  of  the  antennas,  however,  to  which  he  refers 
in  proof  of  his  views,  do  not,  so  far  aa  we  can  judge,  authorise  us  to 
conclude  that  they  are  used  in  the  way  of  language,  any  more  Bum 


as  ANTENNULARIA 

to  theorise  in  the  ume  way  upon  the  bills  of  nettling  birds  which  are 
opened  to  receive  food,  or  their  wings  whioh  are  opened  and  vibrated 
rapidly  while  they  receive  it.  That  there  is  nothing  peculiar  in  this 
alleged  antennal  language,  ao  far  aa  the  aphides  are  concerned,  any  one 
who  choosea  may  prove  by  taking  a  pin  or  a  camel-hair  pencil  and 
gently  touching  the  aphis,  when  it  will  eject  the  honey-dew  aa  readily 
as  in  consequence  of  being  touched  with  the  antenna!  of  an  ant.  Thia 
we  deem  to  be  quite  fatal  to  M.  Hubar'a  conclusions. 

(/fljecf  Jfuutitim«i,ToI.iv.,  in  the  Library  of  Entertaining  Kntnciedge.) 
ANTENNULABIA,  a   genus  of  3ortu]arian  Zoophytes.      [Sehtu- 


ANTHROPHYLLITE. 


ATJTHEMIS  is  the  genua  of  plants  which  includea  the  uaeful 
herb  Chamomile.  It  belongs  to  the  order  CompotUa,  and  is  distin- 
guished by  having  the  acalea  that  surround  its  flower-heads  membranoua 
at  the  border,  like  those  of  a  Chrysanthemum,  from  which  genus  it,  in 
fact,  differs  chiefly  in  the  receptacle  of  the  flowers  being  furnished  with 
little  chaffy  projections. 

A  ntkema  noiiits,  or  Chamomile,  is  frequent  in  a  wild  state  on  many 
of  the  commons  near  London,  where  it  adds  a  peculiar  richness  of 
colour  and  fragrance  to  the  turf.  It  is  a  dwarf  plant,  with  finely-cut 
leaves  ;  its  flower-heads  are  whits  in  the  ray,  but  deep  yellow  in  the 
di.it.  AH  the  parts  are  intensely  bitter,  but  especially  the  little  yellow 
flowers  of  the  disk  :  for  this  reason  the  wild  blossoms  are  far  more 
efficacious  than  those  of  the  cultivated  sort,  in  which  there  is  scarcely 
any  disk,  the  flowers  of  the  ray  having  almost  entirely  usurped  their 
place.  Besides  the  bitter  principle  for  which  Chamomile  is  so  cele- 
brated, it  has  been  found  by  chemiata  to  contain  camphor  and  tannin, 
and  also  a  volatile  oil  of  a  beautiful  blue  colour. 

Thero  is  another  wild  plant,  called  Anthtmit  Cotuia,  or  Mayweed, 
which  must  not  be  confounded  with  Chamomile,  to  which  it  boars  great 
resemblance :  it  may  be  distinguished  by  its  being  an  erect  branching 
plant,  with  an  exceedingly  disagreeable  and  powerful  odour. 

Anlhemii  tiactoria  is  used  in  France  by  the  dyers  for  the  sake  of  a 
brilliant  yellow  tint,  which  is  obtained  from  it. 

ANTHER,  in  Botany,  the  upper  part  of  the  stamen  which  contains 
the  pollen-colls,  the  function  of  which  is  to  aid  in  the  development  of 
the  embryo  in  the  ovule.     [StaMSN.J 

ANTHEBJ'DIA,  in  Botany,  organs  found  in  man;  of  the  tribes  of 
Cryptogamic  or  Flowerlees  Plants.  They  have  been  observed  in  the 
Characess,  Horse-Tails,  Ferns,  Mosses,  and  Algae,  and  are  supposed  to 
represent  the  anthers  in  Phanerogamic  or  Flowering  Plante.  In  the 
cells  of  which  they  are  composed  certain  moving  filaments  are  observed, 
which  have  received  the  name  of  Pliytozoa  or  Spenaatcaoidt.  Many 
of  these  pfcytozoa  move  by  cilia  attached  to  their  surface.  For  the 
nature  of  their  functions,  development,  and  forms,   see  RephoDuc- 


ANTHOLITHES  (Brongniart).  Some  Fossil  Plants  thus  designated 
occur  iu  the  Coal -formations  of  Shropshire  and  Northumberland. 

ANTHO'PHYLLUM(Schweigger),  aFosail  genus ot  MadrephyUiaa. 
[Madhephtlucea.] 

ANTHCSIDEIUTE,  in  Mineralogy,  an  impure  silicate  of  iron. 

ANTHOSPE'RME.fE  (from  Met,  flower,  and  oWp^o,  seed),  a  tribe 
of  plants  resembling  Anthotpermum  (the  Amber-Tree),  belonging  to 
the  natural  order  Cincaoaacea,  It  consists  of  the  genera  Coproma, 
PfyUa,GalopiaalAiabrarial!uidAntheipermuni.  They  possess  dioecious 
or  hermaphrodite  flowers ;  a  rotate  corolla ;  styles  separating  to  the 
base,  ending  in  an  elongated  hispid  or  plumose  stigma;  the  fruit  con- 
sists  of  2  indehiscent  1 -seeded  moricarpe,  or  nuts  ;  the  albumen  of  the 
seed  is  fleshy.  The  species  are  small  herbs  or  shrubs,  with  opposite 
or  verticillate  leaves,  and  small  1-3-toothed  stipules,  which  are  adnate 
to  both  aides  of  the  petioles. 

None  of  the  species  are  used  in  the  arts  or  medicine  ;  the  tribe  is 


Antkotpermerc  have  opposite  leaves,  yet  several  species  of  A  ntieipermuin 
itself,  as  A.  Bergiarnara  and  A.jEthiopicvm,  have  their  leaves  subver- 
ticillate.  In  Phyliit  the  leaves  occur  in  whorls  of  three  or  four. 
This  genus  has  but  a  single  species,  known  by  the  common  name 
of  Bastard  Hare'a-Ear.  It  may  be  cultivated,  with  other  species  of 
the  tribe,  in  a  mixture  of  loam,  peat,  and  sand. 

ANTHOXA'N  THIJM,  a  genus  of  Onuses,  one  species  of  which  (A. 
odoratum)  is  well  known  to  farmers  under  the  name  of  the  Sweet 
Vernal  Qrass.  It  is  a  small  annual  plant,  bearing  its  flowers  in  short 
heads,  which  are  not  very  compact,  and  broader  at  the  bottom  than 
the  top.  The  flowerets  of  which  it  is  composed  are  a  pale  yellowish- 
green  ;  each  consists  of  two  sharp-pointed  smooth  glumes,  within 
which  are  two  other  dark-brown  hairy  palesa,  each  having  an  awn  at 
its  hack ;  the  stamens  are  only  two  in  number.  This  grass  is  of  little 
importance  for  its  nutritive  qualities,  but  it  is  much  esteemed  for  the 
sweet  smell  of  its  leaves,  which  causes  much  of  the  well-known 
fragrance  of  new-mown  hay. 

ATJTHRACITE,  a  black,  light,  mineral  substance,  resembling 
coal ;  ao  named  from  aVBjMf,  charcoal  It  is  also  called  Blind-Coal, 
because  it  bums  without  flame  ;  and  Glance-Coal,  from  the  German 
word  plane  (lustre),  because  it  has  often  a  shining  surface  like  graphite 
or  blacklead,  as  it  is  improperly  called,  the  substance  of  which  pencils 
are  made,  and  to  whioh  it  is  very  closely  allied  in  composition.  In 
some  systems  of  mineralogy  itlf    divided  into  massive,  slaty,  and 


Sweet  Venial  Gnus  {Ant, 
a,  a  flower-head  magnified.  i,  a  floweret  men  'rnagnifled. 

pure  anthracite  is  separated  from  the  matrix,  or  from  the  foreign 
matter  with  which  it  is  mechanically  mixed.  Its  Bpecific  gravity  is 
about  1400,  water  being  1000;  it  is  slowly  combustible,  but  without 
flams,  and  contains  from  TO  to  90  per  cent,  of  carbon.  Naphtha  ma; 
be  considered  as  one  extremity  of  the  mineral  carbonaceous  sub- 
stances, and  anthracite  as  the  other ;  and  from  the  highly-inflammable 
fluid  naphtha  we  have  numerous  varieties  of  mineral  tar,  or  petroleum, 
bitumen,  asphaltum,  cannel-oosL  caking-coal,  slaty-coal,  Sto.,  all  dimi- 
nishing in  inflammability,  until  at  last  we  come  to  the  blind-coal,  or 
anthracite.  If  asphaltum,  or  indurated  mineral  pitch,  be  subjected  to 
distillation,  at  a  certain  stage  of  the  process,  when  it  has  lost  a  part 
of  the  bitumen  which  it  contains,  it  resembles  caking  Newcastle  coal ; 
continuing  the  distillation,  it  passes  into  a  substance  which  is  identical 
with  anthracite,  both  in  appearance  and  composition.  The  following 
is  an  analysis  of  Welsh  anthracite  ; — 

Carbon 62-68 

Hydrogen .  3-33 

Oxygen  and  Nitrogen       ....  253 

Ash 1-68 

10000 

It  is  undoubtedly  of  vegetable  origin  in  common  with  all  coal 
[Coal  ;  Coal  PlantsJ 

ANTHRACOTHE'RiUM  (Cuvier),  a  Fossil  genus  of  Pachyderm 
Mammals,  of  which  many  species  occur  in  Tertiary  deposits,  especially 
in  the  Gypseous  and  Lignitdc  strata  of  Paris  and  Tuscany. 

ANTHRI'SCOS,  a  genus  of  plants  belonging  to  the  natural  order 
UmbeUifcra  and  the  tribe  ScandieAnaE.  It  is  known  by  possessing 
little  or  no  calyx,  with  heart-shaped  petals  bent  down  at  the  point ;  a 
fruit  narrowed  below  the  short  beak,  and  without  any  ridges.  The 
beak  has  Ave  ridges. 

A.  tylvatrii,  Wild  Chervil,  ia  known  by  its  terminal  stalked  umbels, 
and  its  linear  glabrous  fruit  with  a  short  beak.  It  is  a  common  weed 
in  hedges  and  banks  throughout  Europe. 

A.  OertfcUum  (Seandix  OerefoUum),  the  Garden  Chervil,  is  probably 
an  escape  from  cultivation  in  England.  It  is  common  enough  in  waste 
places.    [Scakdix.] 

A.  nUgariihiM  the  umbels  lateral  and  stalked,  and  an  ovate  hispid 
point  The  leaves  are  slightly  hairy.  It  is  common  in  the  waste 
places  of  Great  Britain.     (Babington's  Manual  of  Britith  Botany.) 

ANTHROPHYLL1TE,  a  mineral,  containing,  according  to  u 
analysis  by  Gmelin  : — 

Sirica M 

Protoxide  of  Iron 16 

Magnesia 22 

Protoxide  of  Manganese 4 
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ANTHBOPOLITKS. 


It  occurs  In  crystalline  masses  with  a  fib 
The  cleavage  is  parallel  to  the  lateral  plants  of  a  rhombic  prism  and 
to  both  its  Agonal*.  The  colour  varies  from  a  brown  to  a  jcllo wish- 
brown.  It  has  a  white  streak  and  an  uneven  fracture.  The  specific 
gravity  is  from  3  0  to  33.  The  lustre  is  pearly,  and  inclining  to 
metallic.  It  is  translucent  and  transparent  on  the  edges.  It  is  found 
at  Kongsbcrg  and  Modum  in  Norway,  in  the  United  States,  and  in 
other  places. 

ANTHROTOLITES,  the  name  given  to  Human  Fossil  Remains. 
Although  at  one  time  it  was  thought  that  human  remains  were  often 
found  fossilised,  the  investigations  of  modem  anatomists  have  shown 
that  in  most  of  those  cases  the  supposition  has  been  false.  Dsubenton 
first  demonstrated  that  some  bones  which  had  long  been  regarded  in 
Paris  as  the  remains  of  a  gigantic  human  being  belonged  to  a  lower 
tribe  of  beings.  The  researches  of  Cuvier  gave  a  clue  by  which  all 
cases  might  be  tested,  and  most  of  the  earlier  instances  brought 
forward  have  been  referred  lo  their  correct  types. 

Human  fossil  bones  have,  however,  been  discovered  in  the  Belgian 
bone-caverns,  with  bean,  rodents,  tc,  and  are  figured  by  Dr.  Schmerling, 
in  his  interesting  work  on  the  bones  found  in  a  cavern  near  Liege. 

Dr.  Bucklsnd('Bridgewater  Treatise')  remarks  that  frequent  dis- 
coveries have  been  made  of  human  bones  and  rude  works  of  art  in 
natural  caverns,  sometimes  inclosed  in  stalactite,  at  other  times  in 
beds  of  earthy  materials,  which  are  interspersed  with  bones  of  extinct 
'  is  of  quadrupeds.     These  cases,  he  thinks,  may  be  explained  b' 


species  ol 


m  practice  of  mankind  in  all  ages  to  bury  their  dead  in 

repositories.    "  The  accidental  circumstance,"  oonti 

Dr.  Buckland,  "  that  many  caverns  contained  the  bones  of  extinct 
species  of  other  animals,  dispersed  through  the  same  soil  in  which 
human  bodies  may,  at  any  subsequent  period,  have  been  buried,  affords 
no  proof  of  the  time  when  these  remains  of  men  were  introduced. 
Many  of  the  caverns  have  been  inhabited  by  savage  tribes,  who,  for 
convenience  of  occupation,  have  repeatedly  disturbed  portions  of  soil 
in  which  their  predecessors  may  have  been  buried.  Such  disturbances 
will  explain  the  occasional  admixture  of  fragments  of  human  skeletons 
and  the  bones  of  modern  quadrupeds  with  those  of  extinct  species 
introduced  at  more  early  periods  and  by  natural  causes.  Several 
accounts  have  been  published  within  the  last  few  years  of  human 
remains  discovered  in  the  caverns  of  France  and  in  the  province  of 
Liege,  which  are  described  as  being  of  the  same  antiquity  with  the 
bones  of  hytenas  and  other  extinct  quadrupeds  that  accompany  them. 
Host  of  these  may  probably  admit  of  explanation  by  reference  to  the 
causes  just  enumerated.  In  the  case  of  caverns  which  form  the 
channels  of  subterranean  rivers,  or  which  are  subject  to  occasional 
inundations,  another  cause  of  the  admixture  of  human  bones  with  the 
remains  of  «"i""'»  of  more  ancient  date  may  be  found  in  the  movements 
occasioned  by  running  water." 

The  aame  learned  author  observes  that  the  most  remarkable  and 
only  recorded  case  of  human  skeletons  imbedded  in  a  solid  limestone 
rook  is  that  on  the  shore  of  Guadeloupe,  adding  that  there  is  however 
no  reason  to  consider  these  bones  to  be  of  high  antiquity,  as  the  rook 
in  which  they  occur  is  of  very  recent  formation,  and  is  composed  of 
agglutinated  fragments  of  shells  and  corals  which  inhabit  the  adjacent 
water.  Such  kind  of  stone  is  frequently  formed  in  a  few  years  from 
sandbanks  composed  of  similar  materials,  on  the  shores  of  tropical 
seas.  (' Bridgawater  Treatise,'  voLL)  One  of  these  skeletons,  described 
by  Mr.  KbnigC  Phil  Trans.,' 1811}  is  in  the  British  Museum.  See 
further  as  to  the  rock  in  which  the  skeletons  are  imbedded, '  Linn. 
Trans.,'  1818,  vol.  xiL 

Dr.  Lund  published,  some  years  ago,  the  discovery  of  human 
remains  with  those  of  iff  jar  Atrium,  &c. ;  and  he  was  of  opinion 
that  the  former  were  of  the  same  epoch  as  those  of  the  latter.  The 
cranium  had  the  peculiar  shape  which  distinguishes  the  ancient 
Peruvian.     [See  SuFrUMECT.J 

ANTHUS  (Bechstein),  the  Pipit,  a  genus  of  birds  separated  by  Dr. 
Bechetein  from  the  Lirnuean  genus  Mavda,  a  separation  followed  by 
Temminck,  Cuvier,  Lesson,  and  Selby,  and  justly ;  for  though  the 
Pipits  have  a  long  hind  claw,  and  are  usually  coloured,  like  the 
larks,  their  bill  is  more  slender,  in  consequence  of  which  they 
never,  like  them,  feed  on  grain.  In  the  form  of  the  head,  in  the 
movement  of  the  tail,  and  their  mode  of  life,  they  resemble  the  Wag- 
tails (MatadUa)  on  the  one  hand,  and  on  the  other  the  Blue-Breast 
(Sylvia  Saecica). 

Adhering,  then,  to  the  distinction  of  Bechstein,  we  characterise  the 
Pipits  by  the  bill  being  straight,  Blender,  somewhat  awl-shaped  towards 


the  base  of  the  bill,  are  oval,  and  partly  concealed  by  a  membrane  : 
feet,  with  the  shank  (forms)  generally  exceeding  the  middle  toe  in 
length ;  toes,  three  before  and  one  behind,  and  with  the  outer  toe 
adhering  to  the  middle  one  as  far  as  the  first  joint;  the  bind  claw 
rather  long.  The  wings  have  the  first  quill  very  short ;  the  third 
and  fourth  the  longest  in  each  wing. 

A.  pralentii,  the  Meadow-Pipit,  known  also  by  the  names  Titlark, 
Titling,  Common  Titlark,  and  Moss-Cheeper,  is  a  common  British 
bird,  occurring  on  the  coasts  as  well  aa  the  interior  of  the  country, 
and  frequenting  wet  meadows,  moors,  commons,  and  pasture-land. 
It  usually  builds  ita  nest  on  a  grassy  bank  or  beside  a  tuft  or  turf. 


ANTILOPE-^.  bh 

It  is  to  this  species  that  the  young  of  the  cuckoo  are  most  frequently 
consigned. 

A.  arboreut,  the  Tree-Pipit,  Meadow-Lark,  or  Short-Heeled  Field 
Lark,  is  a  larger  bird  than  the  last.  It  is  only  a  summer  visitant 
in  the  British  Islands,  arriving  at  the  end  of  April,  and  departing  in 
September.  Its  song  is  superior  to  that  of  the  last.  It  frequently 
perches  on  trees.     It  builds  its  nest  on  the  ground. 

A.  obtcunu.  Dusky  or  Shore-Pipit,  Bock-Pipit,  Bock-Lark,  Sea-Lark, 
Dusky  Lark,  is  larger  than  the  last  species,  has  duller  tints,  and  is 
entirely  confined  to  the  sea-shore. 

A.  SpinoUtta,  Red-Breasted  Pipit,  has  been  observed  by  Mr. 
Macgillivniy  in  the  neighbourhood  of  Edinburgh. 

A.  Richardi,  Richard's  Pipit,  was  first  described  as  a  British 
species  by  Mr.  Vigors.     (Macgillivray,  Brittih  Birdt.) 

ANTIARIS  is  the  botanical  name  of  the  half-fabulous  Upas-Tree, 
of  which  so  many  idle  stories  were  propagated  some  years  since  by 
travellers.  It  was  said  to  be  a  large  tree,  growing  in  the  island  of 
Java,  in  the  midst  of  a  desert  caused  by  its  own  pestiferous  qualities ; 
its  exhalations  were  reported  to  be  so  unwholesome,  that  not  only 
did  they  cause  death  to  all  animals  which  approached  the  tree,  but 
even  destroyed  vegetation  for  a  considerable  distance  round  it ;  and, 
finally,  the  juice  which  flowed  from  its  stem,  when  wounded,  was 
said  to  be  the  moat  deadly  of  poisons.  To  approach  the  Upas-Tree, 
even  for  the  momentary  purpose  of  wounding  its  stem  and  carrying 
sway  the  juice,  was  stated  to  be  so  dangerous,  that  none  but  criminals 
under  sentence  of  death  could  be  found  to  undertake  the  task.  As 
is  usual  In  such  cases,  this  fable  is  founded  upon  certain  natural 
phenomena  which  occur  in  Java.  There  is  such  a  tree  as  the  Upas, 
and  its  juice,  if  mixed  with  the  blood  in  the  body  of  any  animal,  is 
speedily  fatal ;  and  there  is  also  a  tract  of  land  in  the  aame  island  on 
which  neither  animal  nor  plant  can  exist.  But  the  two  circumstances 
have  no  relation  to  each  other :  the  poisoned  tract  is  a  small  valley 
completely  surrounded  by  a  steep  embankment,  like  the  crater  of  a 
volcano,  and  is  continually  omitting  from  its  surface  carbonic  acid 
gas,  which  is  alike  fatal  to  animals  and  plants ;  on  the  other  hand, 
the  poisonous  Upas-Tree  is  not  an  inhabitant  of  the  valley,  for  nothing 
can  live  there,  but  it  flourishes  in  the  woods,  in  the  midst  of  other 
trees  which  are  unharmed  by  its  vicinity. 

The  Upas  is  a  species  of  tie  genus  Attiiarii,  which  belongs  to  the 

natural  order  Ar'vcaiyerr,  a  group  of  plants  all  of  which  abound  in  a 

milky  juice,  and  many  of  which  are  poisonous.     (AhtociRPBX.)     A. 

carta  is  the  true  Upas.    It  ia  not  unlike  A.  macmphyUa,  which 

been  found  on  the  north  coast  of  Australia. 


!tf  If. 


perpendicularly  ■  fl,  ■  fruit. 

ANTICLI'NAL,  a  term  in  Geology  which  expresses  the  fact  that, 
from  a  given  b'ne,  the  strata  dip  in  opposite  directions. 

ANTIGORITE,  in  Mineralogy,  a  silicate  of  lime  and  magnesia,  a 
variety  of  Bronzite.     [Bronzite.J 

ANTILOPE.E,  in  Zoology,  a  family  of  Ruminating  Mammals, 
belonging  to  the  Hollow-Horned  group,  and  distinguished  by  the 
following  characters.  The  horns  conical,  bent  back,  cylindrical,  or 
compressed,  and  ringed  at  the  base.  The  knee  (or  wrist)  in  the  middle 
of  the  fore-leg.  The  occipital  plane  of  the  skull  forms  an  obtuse 
angle  with  the  frontal  plane.     Core  of  the  horns  thin,  consisting  of 
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dense  bone,  often  with  a  clear  sinus  at  the  base  within.  Teats  two 
or  four.    Feet-pits  in  hind-feet  and  generally  also  in  the  fore  ones. 

Perhaps  the  most  general  character  belonging  to  the  Antelopes 
consists  in  the  form  of  the  horns  being  round  and  annulated,  or  at 
least  never  exhibiting  the  prominent  angles  and  ridges  which  distinguish 
those  of  the  Sheep  and  Goats.  In  their  particular  forms  and  curvatures, 
however,  they  vary  in  almost  every  different  species,  as  among  domestic 
sheep  they  do  even  in  different  varieties  of  the  same  species.  Some- 
times they  form  a  single  bend  forwards  or  backwards,  sometimes  they 
are  what  is  commonly  called  lyrated,  or  bent  first  backwards  and 
then  point  forwards,  in  such  a  manner  as,  when  opposed  to  one 
another,  to  assume  the  figure  of  an  ancient  lyre,  the  brachia  or  sides 
of  which  instrument  were  frequently  made  of  the  horns  of  the  Dorcas 
or  Common  Gazelle,  as  appears  from  the  engravings  of  antique  gems 
still  preserved.  In  many  of  the  smaller  species  the  bony  core,  or 
process  of  the  os  frontis  which  is  inserted  into  the  hollow  sheath  of 
the  horn  itself,  is  almost  solid,  or  at  least  the  osseous  substance  of  it 
is  penetrated  only  by  very  minute  pores. 

The  possession  of  '  lachrymal  sinuses,'  or  as  they  are  vernacularly 
called  with  reference  to  the  stag  and  fallow-deer,  '  tear-pits/  is  another 
circumstance  which  distinguishes  the  greater  number  of  the  Antelopes, 
but  which,  like  all  their  other  characters,  is  far  from  being  general 
Many  zoologists  suppose  these  organs  to  communicate  with  the 
nostrils,  so  as  to  enable  the  animals  to  breathe  freely  during  their  long 
and  rapid  flights  when  pursued  or  frightened.  Some  even  suppose 
them  to  be  subservient  to  the  sense  of  smell,  and  to  serve  for 
detecting  the  noxious  qualities  of  the  numerous  poisonous  plants 
which  grow  in  the  deserts,  or  spring  up  among  the  rank  vegetation 
of  tropical -climates.  It  is  certainly  true  that  all  these  animals  possess 
a  most  delicate  sense  of  smell,  and  that  no  known  quadrupeds  can 
surpass,  and  very  few  equal  them  in  the  course.  It  has  been  supposed 
that  these  organs  are  used  when  the  animal  drinks.  The  anatomy  of 
the  parts  demonstrates  that  no  internal  communication  exists  between 
the  lachrymal  sinus  and  the  nose,  or  indeed  any  other  organ.  The 
sinus  itself  is  simply  composed  of  a  Bac  or  fold  of  the  skin,  of 
greater  or  less  extent  according  to  the  species,  but  always  capable 
of  being  opened  or  shut  at  the  will  of  the  animal,  and  furnished  at 
the  bottom  with  a  gland  which  secretes  an  oily  viscous  substance  of 
the  colour  and  consistence  of  ear-wax,  but  which  hardens  and  turns 
black  upon  exposure  to  the  air.  The  precise  function  of  these  organs 
is  uncertain ;  all  that  we  know  with  certainty  at  present  is,  that  many 
of  the  Antelopes  which  are  most  commonly  brought  to  Europe  and 
preserved  in  menageries,  such  as  the  common  Indian  Antelope  and 
the  Gazelle,  make  continual  use  of  this  organ  when  any  strange  sub- 
stance is  presented  to  their  notice,  particularly  if  it  be  odoriferous, 
and  appear  to  derive  great  pleasure  from  protruding  the  lachrymal 
sinus  and  rubbing  its  interior  Burface  against  the  odorous  body. 

It  has  been  already  hinted  that  the  Antelopes  are  not  the  only 
ruminants  which  possess  suborbital  sinuses  :  in  fact,  these  organs  are 
more  universally  found  in  the  deer  kind  than  in  the  present  family ; 
but,  on  the  other  hand,  as  these  are  the  only  animals  belonging  to  the 
hollow-horned  family  which  exhibit  this  character,  it  thus  becomes 
sufficiently  appropriate,  and,  as  far  as  it  goes,  serves  readily  to  dis- 
tinguish the  Antelopes  from  the  Goats  and  Sheep,  with  which  they  are 
most  liable  to  be  confounded.  In  this  respect,  as  well  as  in  the 
absence  of  horns  in  the  females  of  many  species,  they  form  an  inter- 
mediate link  between  the  rest  of  the  hollow-horned  ruminants  and 
the  cervine  or  solid-horned  family  :  so  nearly  indeed  do  some  species 
of  Antelopes  approach  to  the  deer  kind  in  general,  and  so  perfectly 
similar  are  they  in  all  their  most  prominent  and  essential  characters,  the 
horns  alone  excepted,  that  it  is  often  next  to  impossible  to  distinguish 
the  hornless  females  of  the  one  genus  from  those  of  the  other. 

Besides  the  suborbital  sinus,  a  few  species  of  Antelopes  possess  a 
different  gland,  which  runs  lengthwise  between  it  and  the  mouth,  in 
a  direction  for  the  most  part  parallel  to  the  plane  of  the  chafiron  or 
face  and  nose,  and  secretes  a  dark  oily  substance;  it  is,  however, 
entirely  external,  and  has  no  internal  opening  like  the  lachrymal 
sinus,  nor  are  its  uses  better  known  than  those  of  that  organ.  The 
former  fact,  if  it  can  be  relied  upon,  proves  at  least  that  it  is  a  sepa- 
rate organ,  and  not  a  mere  modification  of  the  lachrymal  sinus ;  and, 
v  consequently,  it  may  be  fairly  presumed  that  its  function,  whatever 
it  may  be,  is  likewise  different.  Another  character,  but  much  more 
generally  found  to  distinguish  the  Antelopes  than  even  the  suborbital 
sinus  itself,  is  derived  from  the  inguinal  pores,  which  are  sacs  or  deep 
folds  of  the  skin,  situated  in  the  groin,  opening  inwards,  and  secreting 
a  glutinous  substance  similar  to  that  of  the  glands  already  mentioned. 

In  the  form  of  the  upper  lip,  an  important  character  among  animals 
which  seek  their  food  on  the  ground,  and  in  which  the  lips  and 
tongue  constitute  the  only  organs  of  touch  and  prehension,  the 
Antelopes  are  as  variable  and  inconstant  as  in  the  other  characters 
already  described.  In  some  species  it  forms  a  broad  naked  muzzle, 
as  in  the  ox ;  in  others  it  is  hairy  and  attenuated,  like  that  of  the 
goat;  and  finally,  it  sometimes  assumes  an  intermediate  form,  and 
presents  a  modification  of  both  these  characters.  The  females  are 
furnished  with  either  two  or  four  teats,  forming  a  small  udder; 
they  usually  bring  forth  but  one  at  a  birth,  in  a  few  instances  two, 
and  the  period  of  gestation  differs  from  five  to  eight  months  according 
to  the  species. 


The  hair  of  the  Antelopes  is  generally  short  and  smooth,  and  of  an 
equal  length  over  every  part  of  the  body ;  some  however  have  manes 
along  the  neck  and  on  the  shoulders,  composed  of  long  bristly  hair, 
either  growing  upright  or  reversed  towards  the  head  as  in  the  Oryx ; 
and  a  very  few  species,  like  the  Gnu,  are  furnished  with  a  beard  on 
the  chin  and  throat.  The  ears  are  commonly  long,  narrow,  and 
pointed,  smooth  on  the  outside,  and  filled  internally  with  long  white 
hair  growing  in  five  longitudinal  lines,  with  four  naked  black  spaces 
between,  and  forming  the  appearance  which,  in  describing  these 
animals,  is  usually  denominated  striated.  The  tails  are  generally 
short,  round,  and  tufted  at  the  extremity,  and  many  species  are 
furnished  with  little  tufts  of  long  black  hair,  called  scopes,  or  knee- 
brushes,  upon  the  upper  part  of  the  anterior  canons,  immediately 
below  the  carpal  joint. 

Generally  speaking,  the  Antelopes  are  gregarious,  and  unite  in  large 
herds,  either  permanently  or  at  particular  seasons  of  the  year,  but 
only  for  the  purpose  of  migrating  in  search  of  more  abundant  and 
grateful  pasturage ;  some  species,  however,  reside  in  pairs  or  small 
families,  consisting  of  an  old  male  and  one  or  more  females,  with  the 
young  of  the  two  foregoing  seasons.  They  are  always  extremely 
cautious  in  guarding  against  surprise,  placing  sentinels  in  various 
directions  about  their  feeding  ground,  to  warn  them  of  the  approach 
of  danger  whilst  grazing  or  reposing ;  and  their  vision  and  sense  of 
smell  are  so  acute,  that  it  is  only  by  using  the  greatest  caution  and 
circumspection  that  the  hunter  can  bring  them  within  range  of  the 
gun.  The  names  by  which  the  animals  themselves  are  distinguished 
in  all  languages,  ancient  as  well  as  modern,  have  a  direct  reference  to 
this  quickness  of  sight,  and  to  the  brilliancy  of  the  large  black  eyes 
which  form  so  conspicuous  a  feature  in  the  Antelopes.  Thus  the 
word  Dotcom  (5op/c<£s),  the  Greek  and  Roman  name  of  the  Gazelle,  or 
common  Barbary  Antelope,  is  derived  from  the  verb  Mptcofiai,  'to  see.' 
The  common  English  word  Antelope,  which  zoologists  have  adopted 
as  the  generic  name  of  the  group,  is  a  corrupt  form  of  the  term 
&y$o\ofy,  employed  by  Eustathius  to  designate  an  animal  of  this  genus, 
and  literally  signifying  '  bright  eyes ; '  and,  according  to  the  learned 
Bochart,  Tabitha,  the  name  of  the  disciple  raised  to  life  at  Joppa,  is 
derived  from  Tzebi,  the  Hebrew  name  of  the  common  Gazelle,  and 
alludes  likewise  to  the  beauty  of  her  eyes.  Among  the  Greeks  and 
Romans  also,  as  we  learn  from  Agathias,  and  others,  Dorcas,  Dorcalis, 
and  Damalis,  all  names  of  different  Antelopes,  were  common  names 
of  women  likewise,  bestowed  without  doubt  on  account  of  the  remark- 
able beauty  of  their  eyes ;  and  Prosper  Alpinus,  and  more  recent 
travellers,  inform  us  that  Aine  el  (hazel,  '  You  have  the  eyes  of  an 
antelope,'  is  the  greatest  compliment  which  at  the  present  day  an 
oriental  admirer  can  pay  to  his  mistress. 

The  Bushmen  of  the  Cape  often  destroy  vast  numbers  of  the  antelopes 
with  which  their  country  abounds,  by  poisoning  the  springs  and  reser- 
voirs to  which  they  are  known  to  resort,  nor  is  the  flesh  ever  known 
to  be  injured  by  this  mode  of  slaughter ;  they  also  shoot  them  with 
poisoned  arrows,  but  in  this  case  the  parts  immediately  around  the 
wound  must  be  cut  out  before  the  rest  of  the  body  imbibes  the  poison, 
which  would  otherwise  penetrate  it,  and  render  it  unfit  for  food. 

Africa  may  be  considered  as  the  head-quarters  of  the  Antelopes. 
Australia  and  Madagascar  are,  as  far  as  we  at  present  know,  com- 
pletely destitute  of  Antelopes,  as  indeed  they  appear  to  be  of  all 
indigenous  ruminants.  The  precise  nature  of  the  habitat  frequented 
by  these  *nimft1n  has  nothing  of  a  uniform  character,  but,  as  might 
naturally  be  expected  from  the  different  modifications  of  organic 
structure  observable  throughout  the  genus,  differs  according  to  the 
particular  species.  Some  frequent  the  dry  Bandy  deserts,  and  feed 
upon  the  stunted  acacias  and  bulbous  plants  which  spring  up  even  in 
the  most  arid  situations,  where  the  stony  nature  of  the  ground  gives  a 
certain  degree  of  adherence  to  the  soil;  some  prefer  the  open  stony 
plains,  the  Bteppes  of  Central  Asia  and '  karroos  of  Southern  Africa, 
where  the  grass,  though  parched,  is  still  sufficient  for  their  sub- 
sistence; some  again  inhabit  the  steep  rocky  mountains,  and  leap 
from  cliff  to  cliff  with  the  ease  and  security  of  a  wild  goat,  whilst 
others  are  found  only  in  the  thick  and  almost  impenetrable  forests  of 
tropical  countries. 

Although  what  are  popularly  called  Antelopes  were  at  one  time  all 
referred  to  the  genus  AntUope,  their  number  has  so  greatly  increased 
as  to  render  it  necessary  to  distribute  the  various  species  under  different 
genera.  As  by  far  the  most  extensive  and  available  collection  of  these 
ftrnnmlfl  for  the  British  student  is  contained  in  the  British  Museum,  we 
shall  follow  in  this  article  the  arrangement  given  of  these  animals  by 
Dr.  J.  E.  Gray  in  the  '  Catalogue  of  the  Specimens  of  Mammalia'  in  that 
collection,  published  in  1852. 

The  family  Antilopea  is  divided  into  two  great  divisions,  the  Ante- 
lopes of  the  Fields,  and  the  Antelopes  of  the  Desert.  These  divisions 
are  recognised  by  a  peculiarity  of  the  nostrils,  easily  perceived.  In 
the  Antelopes  of  the  Fields  the  nostrils  are  bald  or  free  from  hairs, 
whilst  in  the  Antelopes  of  the  Desert  these  organs  are  bearded  within 
or  covered  with  bristles.    There  are  other  distinctions,  but  these  are 

the  most  obvious,  and  readily  recognised. 

» 

Antelopes  of  the  Fields. 

These  are  again  divided  into  three  groups  : — 

1.  The  True  Antelopes,  which  have  a  light  elegant  body;  slendei 
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limbs;  small  hoofs;  a  short  or  moderate  tail,  covered  with  elongated 
hairs  a&  the  base;  lyrate  or  conical  horns,  placed  over  the  eyebrows. 

2.  The  Cei+tne  Antelopes  approaching  the  deer  in  character.  They 
have  rather  a  heavy  large  body;  strong  slender  limbs;  a  long  tail, 
cylindrical  at  the  base,  with  the  hair  longer  at  the  end,  often 
forming  a  compressed  ridge.  The  muffle  is  like  that  of  the  Cervine 
Ruminants. 

S.  The  Goat-like  Antelopes,  which  have  a  heavy  body;  strong  legs; 
large  hoofs  and  false  hoofs;  very  short  tail,  fiat  and  hairy  above; 
recurved  conical  horns. 

1.  True  Antelopes. 
Saiga. 

The  horns  are  short,  strong,  lyrate,  annulated,  and  of  a  white  colour ; 
the  nose  is  compressed,  very  high,  rounded,  the  nostrils  very  close 
together;  the  crumen  distinct;  the  fur  soft;  the  skull  has  the  nose- 
opening  very  large,  and  extended  back  over  the  eyes. 

1.  Saiga  Tartariea  (Antilope  Colus,  H.  Smith),  the  Saiga  and  Corns, 
is  the  only  species  of  True  Antelope  which  inhabits  any  part  of  Europe. 
The  size  of  the  Saiga  is  about  equal  to  that  of  the  fallow  deer,  the 
length  being  four  feet;  but  the  form  of  the  body  more  nearly 
resembles  that  of  the  sheep,  being  round  and  heavy,  with  a  large 
head  and  short  slender  limbs,  and  the  whole  proportions  of  the  animal 
want  the  usual  grace  and  elegance  which  commonly  characterise  the 
antelope  tribes.  The  nose  is  large,  swollen,  and  cartilaginous,  like 
that  of  the  elk ;  it  is  marked  above  by  deep  transverse  furrows  or 
wrinkles,  and,  from  its  great  size  and  protuberance,  compels  the 
animal  to  go  backwards  whilst  feeding.  The  nostrils  are  large  and 
open ;  the  ears  of  a  moderate  size ;  the  tail  from  three  to  four  inches  in 
length;  and  the  lachrymal  sinuses  much  smaller  than  in  .the  Indian 
Antelope.  The  hair  is  uniformly  long  and  flowing  over  the  whole 
body,  of  a  grayish  yellow  colour  in  summer,  and  grayish  white  in 
winter  on  the  upper  parts,  and  white  beneath  at  all  seasons;  the 
knees  are  furnished  with  small  brushes.  The  horns  of  the  male  are 
longer  than  the  head,  they  are  semi-transparent  and  of  a  light  yellow 
colour,  which  causes  them  to  be  much  sought  after  by  the  Russians 
and  Chinese  for  the  purpose  of  making  combs,  lanterns,  and  other 
articles  of  domestic  economy ;  their  form  is  intermediate  between  that 
of  the  spiral-horned  and  lyrated  groups,  being  distinctly  twisted  upon 
their  axis,  though  without  exhibiting  the  complete  spiral  threads 
which  characterise  the  horns  of  the  Indian  Antelope. 

The  Saiga  is  mentioned  by  Strabo  (viL,  312.  ed.  Casaub.)  under 
the  name  of  colus  (k6\os).  The  Polish  name  of  the  animal,  Sulak, 
appears  to  bear  some  resemblance  to  the  name  in  Strabo.  The  Tartars 
call  it  AJcJcah  and  the  Turks  Akim,  which  come  so  near  to  the  Hebrew 
word AJcko,  translated  'wild  goat'  in  our  English  version  of  the  Scrip- 
tures, that  we  cannot  help  suspecting  that  the  sacred  writers  alluded 
to  this  animal.  In  autumn  the  Saigas  unite  into  large  flocks,  com- 
posed sometimes  of  many  thousand  individuals,  and  migrate  southward 
in  search  of  a  milder  climate  and  more  abundant  pasturage;  they 
return  northward  in  small  families  about  the  commencement  or  middle 
of  spring,  and  generally  keep  about  the  vicinity  of  lakes  and  rivers, 
as  they  drink  a  great  deal,  and,  as  we  are  credibly  assured,  by  sucking 
the  water  through  their  large  open  nostrils.  This  last  fact  is  also 
stated  by  Strabo.  They  like  to  feed  upon  acrid,  saline,  and  aromatic 
plants,  and  grow  very  fat  during  the  summer  season ;  but  their  flesh 
acquires  a  disagreeable  taste  from  the  nature  of  their  food,  and  must 
be  allowed  to  cool  after  cooking  before  it  is  fit  to  be  eaten.  The 
females  are  gravid  about  six  months,  from  the  end  of  November  to 
the  end  of  May ;  they  drop  their  kids  soon  after  they  return  north- 
ward in  the  spring,  and  commonly  produce  one,  rarely  two,  at  a  birth. 
They  inhabit  the  open  steppes  and  deserts  from  the  Danube  to  the 
Irtish  eastward,  and  as  far  north  as  54°  of  N.  latitude ;  and  are 
found  in  Poland,  Moldavia,  about  the  Caucasus,  and  the  Caspian  Sea, 
in  Siberia,  and  in  Northern  Persia.  Their  eye-sight  is  said  to  be 
defective  from  the  reflection  of  the  dry  arid  plains  upon  which  they 
*  mostly  reside ;  and,  though  amazingly  swift  for  a  short  distance,  they 
are  soon  exhausted,  and  easily  run  down.  They  are  hunted  principally 
for  the  sake  of  their  horns  and  skins,  the  latter  of  which,  particularly 
those  of  the  kids,  are  much  valued  for  the  manufacture  of  gloves. 
The  hunters  must  always  take  care  to  approach  them  against  the 
wind,  as  their  sense  of  smell  is  remarkably  acute.  With  all  these 
precautions  it  is  often  impossible  to  get  within  shot  of  these  animals, 
as,  like  many  other  gregarious  species  of  antelope,  they  take  care, 
whilst  feeding  or  reposing,  to  place  sentinels  in  different  directions 
round  their  encampment  to  warn  them  of  the  approach  of  danger. 

Panthohps. 

The  horns  are  elongate,  lyrate ;  the  nose  (of  the  males  ?)  has  a 
dilated  pouch  on  each  side ;  the  crumen  is  distinct ;  the  hair  close, 
erect,  and  spreading;  the  nose-opening  in  the  skull  is  large. 

2.  Pantholops  Bodgsonii  (Antilope  ffodgtoni,  Abel),  the  Chiru,  is 
believed  to  be  the  Unicorn  of  the  Hhotias,  and  supposed  by  Colonel 
Smith  to  be  the  animal  which  J£lian  describes  under  the  name  of 
Kcmae,  (see  also  Homer,  'Iliad,'  x.  861.)  an  opinion  founded  upon 
very  slight  and  not  easily  tenable  grounds.  The  whole  length  of  this 
animal,  from  the  muzzle  to  the  root  of  the  tail,  is  about  5  feet,  its 
height  3  feet ;  the  tail  is  8  inches  Jong ;  the  head,  from  the  nose  to 
the  root  of  the  horns,  9  inches ;  the  ears  4  inches,  and  the  horns 
measured  along  the  curves,  upwards  of  2  feet  The  horns  grow  upright 


from  the  skull,  are  strongly  compressed  on  the  sides,  bent  slightly 
backwards  at  first,  and  afterwards  point  gradually  forwards,  thus 
Munmfog  a  lyrate  form,  but  less  stongly  marked  than  in  the  common 
gazelle ;  they  are  surrounded,  to  within  6  inches  of  the  points,  with 
from  15  to  20  annuli,  forming  prominent  knobs  in  front,  but  more 
obscure  on  the  sides  and  rear ;  the  last  6  inches  are  smooth  and 
round,  and  the  points  rather  attenuated.  The  legs  are  long  and 
slender ;  but  the  symmetry  of  the  head  is  destroyed  by  two  large 
fleshy  tumours  about  half  the  size  of  a  hen's  egg,  which  grow  close  to 
the  outer  margins  of  the  nostrils,  as  well  as  by  a  profusion  of  bristly 
hair  which  surrounds  the  mouth  and  nose.  The  body  is  furnished 
with  two  different  kinds  of  hair,  a  long  external  coat  of  the  usual 
quality,  and  a  short  interior  one  of  fine  close  wooL  The  prevalent 
colour  of  the  latter  is  uniform  grayish  blue,  and  the  outer  coat  is 
likewise  of  the  same  colour  at  the  base,  but  it  is  tipped  with  reddish 
fawn,  and  thus  gives  the  whole  of  the  upper  parts  a  tawny  hue, 
through  which  the  lower  tinge  is  but  faintly  visible.  The  belly  and 
interior  of  the  limbs  are  white,  the  nose  and  face  black,  and  a  dark 
brown  band  passes  down  the  front  of  each  leg. 

•The  Chiru,  according  to  the  information  obtained  by  Mr.  Hodgson, 
inhabits  the  elevated  plains  of  Tibet,  but  never  approaches  the 
mountains,  and  is  altogether  unknown  on  the  Indian  side  of  the  great 
Himalayan  chain.  It  is  gregarious,  residing  in  herds 'of  many 
hundreds  on  the  open  plains,  extremely  shy  and  difficult  to  approach, 
posting  sentinels  in  all  directions  where  the  herd  feeds  or  reposes,  and 
flying  with  astonishing  velocity  on  the  first  alarm,  or  intimation  of 
danger.  When  brought  to  bay,  however,  the  males  defend  themselves 
with  courage,  and  in  confinement  are  sometimes  mischievous, .  and 
should  be  always  approached  with  a  considerable  degree  of  caution. 
They  are  very  jealous  and  pugnacious,  and  in  their  contests  often 
break  off  one  of  their  long  horns — hence  the  belief  in  their  being 
Unicorns.  Like  most  other  Ruminants,  they  are  extremely  fond  of 
salt,  and  during  the  summer  months  unite  in  large  herds  to  visit  the 
beds  of  this  mineral,  which  abound  throughout  Tibet,  advancing 
under  the  guidance  of  an  experienced  leader,  and  as  usual  posting 
sentinels  to  prevent  surprise. 

Procapra, 

The  horns  are  lyrate,  strong,  and  black ;  the  tail  is  tapering ;  the 
nose  simple,  as  in  the  sheep ;  the  muffle  and  crumen  absent ;  the  feet 
with  small  feet-pits ;  the  post-corneal  sinus  large ;  no  inguinal  pores; 
the  hair  elongated,  especially  above  the  head  and  neck ;  the  knees  not 
tufted ;  the  females  are  hornless ;  the  teats  two ;  the  male  has  rather 
a  large  nose-hole ;  no  suborbital  pits,  but  very  large  slits ;  the  inter- 
maxillary bones  short. 

3.  Procapra  guttwrosa  (Antilope  guttwrosa,  Pallas),  the  Dzeren,  the 
Hoang  Tang,  Whang  Tang,  or  Yellow  Goat  of  the  Chinese,  is  nearly 
44  feet  in  length,  and  2  feet  6  inches  high  at  the  shoulder ;  the  body 
also  is  large  and  corpulent,  and  the  legs  shorter  than  is  common  to  the 
Antelopes  in  general ;  the  horns  are  black,  lyrated,  and  marked  to  within 
a  short  distance  of  their  points  with  prominent  transverse  rings ;  the 
suborbital  sinuses  are  small ;  the  larynx  large  and  salient,  forming, 
particularly  in  the  old  bucks,  a  prominent  lump  on  the  throat ;  upon 
the  prepuce  of  the  same  sex  there  is  likewise  situated  a  bag  about  the 
size  of  a  hen's  egg,  which  contains  a  waxy  substance  similar  to  that 
produced  in  the  analogous  organ  of  the  musk  animal,  but  without  any 
kind  of  odour ;  the  tail  is  short,  and  the  knees  furnished  with  small 
bunches  of  hair,  but  scarcely  sufficiently  long  and  distinct  to  merit 
the  name  of  brushes ;  the  summer  coat  is  of  a  grayish  fawn-colour 
above,  and  white  beneath ;  that  of  winter  almost  entirely  white,  being 
tinged  but  slightly  with  a  grayish  yellow  Bhade  on  the  back  and  sides. 
The  females  resemble  the  males  in  colour,  but  are  rather  of  smaller 
size,  and  without  horns ;  they  want  the  sac  on  the  abdomen,  and  have 
two  teats. 

The  Dzerens  inhabit  the  dry  arid  deserts  of  Central  Asia,  Tibet, 
China,  and  Southern  Siberia,  particularly  the  great  desert  of  Gobi; 
and  prefer  the  most  sandy  and  stony  plains,  feeding  upon  such  scanty 
herbage  as  these  localities  supply,  and  avoiding  water,  to  which  they 
appear  to  entertain  a  marked  aversion.  They  are  remarkably  swift, 
take  prodigious  leaps,  and  when  frightened  will  occasionally  pass  over 
20  or  25  feet  at  a  single  bound.  In  spring  and  summer  they  form  small 
families  which  live  apart  from  one  another,  but  in  the  beginning  of 
winter  they  unite  into  large  flocks,  always  under  the  guidance  of  an 
experienced  old  buck.  They  never  run,  even  when  pursued,  in  a  confused 
crowd,  but  form  single  files,  and  follow  closely  in  the  footsteps  of  their 
leader.  They  rarely  emit  any  voice.  When  taken  they  are  easily  tamed, 
and  appear  to  have  rather  a  predilection  for  the  domestic  state,  often 
mixing  with  flocks  of  sheep,  and  approaching  human  habitations  during 
the  severity  of  the  winter  season.  Their  flesh  is  tender  and  well  tasted, 
and  they  are  a  favourite  object  of  chase  with  the  Moguls  and  Tartars. 
The  gestation  of  the  females  continues  from  December  till  the  middle 
of  June,  and  they  produce  but  a  single  kid  at  a  birth,  which  grows 
slowly,  and  is  long  in  arriving  at  maturity.  During  the  first  year  the 
young  males  have  neither  horns  nor  any  appearance  of  the  pro- 
tuberance on  the  throat  from  which  the  specific  name  of  guUwvsa  is 
derived ;  but  these  organs  are  gradually  more  and  more  developed  in 
proportion  as  the  animal  advances  in  age,  till  at  last,  in  very  old 
animals,  the  laryngal  protuberance  attains  the  dimensions  of  6  inches 
in  length  by  3  inches  in  breadth,  and  assumes  the  appearance  of  a 
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luge  and  doformod  goitre.  The  females  differ  from  the  males  by  the 
absence  of  this  protuberance  as  well  ss  by  the  want  of  horna  Qmelin 
denies  the  cintipathy  to  water  which  Messerachmid  attributes  to  this 
species,  and  affirms  that  when  pursued  the  Dserens  do  not  hesitate 
to  throw  themselves  into  the  first  river  they  meet  with,  and  that  they 
swim  remarkably  well.  The  physical  nature  of  the  arid  sandy  plaice 
which  they  frequent,  in  preference  to  all  other  situations,  may  pro- 
bably have  given  rise  to  this  presumed  antipathy  to  an  element  which 
they  seldom  encounter,  ss  well  as  to  the  marked  antipathy  to  wood; 
localities  likewise  attributed  to  them,  trees  and  rivers  being  equally 
unknown  in  the  indigenous  habitats  of  these  jniniAla 

4.  Ptveapra  pictic&ada,  the  Ragoa,  or  Goa,  is  an  animal  described 

by  Mr.  Hodgson  ss  an  inhabitant  of  Tibet     It  has  brown  hair  with 

rufous  tips ;  the  inside  of  the  ears  snd  limbs  white  ;  and  tail  black.  It 

is  perhaps  the  last  species  in  its  summer  coat 

OattUa. 

The  horns  black,  strong,  iy rate ;  the  face  conical,  tapering ;  the  nose 
is  simple ;  the  females  have  smaller  horns ;  the  fur  is  short,  close- 
pressed ;  the  skull  hss  a 
suborbital  assure,  and  a 
moderate  or  very  slight  fossa 
suddenly  pressed  in  before 
the  orbit. 

6.  Gmdla  Dorcai  (AnliJupe 
Dona*,  Pallas),  the  Gazelle, 
the  Algazel,  the  Corinne,  is 
3  feet  6  inches  in  length,  1 
foot  91  inches  high  at  the 
shoulder,  and  1  foot  104 
inches  at  tho  croup ;  the 
head  is  6  inches  long,  the 
horns  94,  the  ears  4j,  and 
the  tail,  with  its  terminating 
tuft,  8  inches.  The  horna 
of  the  old  male  are  sur- 
rounded by  13  or  14  promi- 
nent rings,  complete  and 
close  together  at  the  base, 
more  distant,  oblique,  and 
interrupted  behind,  towards 
the  points,  the  last  inch  or 
inch  and  a  half  alone  beiug 
smooth  and  free  from  annuli ; 
they  rise  almost  immediately 

above    the  orbits,   arc  black,  Group  of 

almost    cylindrical,    at    first 

bent  gently  backwards,  and  finally  forwards  ;  in  the  females  they  are 
much  smaller,  seldom  exceeding  the  ears  in  length,  surrounded  at 
the  base  with  a  few  obscure  wrinkles,  smooth  and  polished  through- 
out the  rest  of  their  extent,  straight  to  near  the  tips,  and  pointing 
inwards-  This  is  the  character  of  the  Corinne  of  iiuffon,  which 
is  now  considered  by  the  beat  zoologists  to  be  nothing  mora  than 
the  female  of  this  species,  snd  not  itself  a  distinct  species,  as 
was  formerly  supposed.     The  cars  of  the  Gazelle  are  long,  narrow, 
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aiderably  longer,  and  the  whole  form  lighter  and  mora  elegant ;  the 
face  and  cheeks  are  reddish  fawn-colour,  and. the  nose  has  a  broad 
mark  of  a  dark-brown  colour,  approaching  to  black  ;  eft  each  side  of 
the  face,  passing  over  the  eyes  from  the  horns  down  to  the  noes,  then 
ia  a  broad  white  stripe,  and  beneath  this,  from  the  anterior  canlliua 
of  tho  eye,  a  narrower  dark  stripe,  parallel  to  it  and  separating  it  from 
the  fawn-colour  of  the  cheeks  ;  the  hind  part  of  the  head,  the  back 
of  the  eara,  neck,  shoulders,  back,  aides,  and  croup,  are  fulvous,  of 
different  shades  according  to  the  age  of  the  individual ;  all  the  under 
parts  are  white,  and  this  colour  ia  separated  from  the  fulvous  of  the 
sides  by  a  broad  dark-brown  longitudinal  band  on  the  fianks ;  the 
knees  are  furnished  with  brushes  of  dark  hair,  and  the  ears  are  filled 
internally  with  long  white  hair  arranged  in  three  longitudinal  stria?. 

The  Gazelle  is  found  in  Egypt,  Barbery,  end  some  say  also  in  Asia 
Minor  ;  but  it  is  very  questionable  whether  the  animal  of  the  Levant 
does  not  really  belong  to  a  different  species.  It  lives  in  large  troops 
upon  the  borders  of  the  Tell,  or  cultivated  country,  and  the  Sahara, 


i-  desert.  When  pursued  it  flies 


and  pointed ;  the  eyes  large,  mild,  and  black ;  and  the  tail  round, 
furnished  on  its  upper  surface  only  with  an  upright  ridge  of  stiff  "black 
hair,  and  terminated  by  a  little  tuft  of  the  same  colour  ;  the  size  of 
(he  body  is  about  equal  to  that  of  the  roebuck,  but  the  legs  are 


o  some  distance,  then  stops  tc  u 

moment  at  the  hunters,  and 
again  renews  its  Sight.  The 
flock,  when  attacked  collect- 
ively, disperse  in  all  directions, 
but  soon  unite ;  and  whan 
brought  to  bay  defend  them- 
selves with  courage  and  obsti- 
nacy, uniting  in  a  close  circle, 
with  the  females  and  fawns 
in  the  centre,  and  presenting 
their  horns  at  all  points  to 
their  enemies ;  yet,  notwith- 
standing their  courage,  they 
:  are  the  common  prey  of  the 
lion  and  panther,  and  are 
hunted  with  great  perseve- 
rance by  the  Arabs  and  Be- 
duine  of  the  desert  When 
taken  young,  they  are  easily 
domesticated,  and  soon  be- 
come familiar.  This  animal 
is  frequently  cut  upon  the 
monuments    of     Egypt    and 

The  Kevel  of  Buffou,   the 

Flat- Horned  Antelope  of  Pen- 
nant, the  AntOopt  Kt-cr\la  of 
Pallas,  have  been  described 
from  young  specimens  of.  this  species.  The  Ariel  (Jntilope  Arabita, 
Hemprich,  A.  Cavieri  of  Ogilby,  and  A.  Uptocerot  of  F.  Cuvier),  seems 
to  be  a  variety  only. 


Ariel  OiMlle  [Antilopt  Arabia,}. 

6.  G.  ItabeUn,  the  Isabella  Gazelle,  has  been  separated  by  Dr.  J.  R 
'my  rom  the  hut  special.     He  remarks  that  it  may  be  easily  known 
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from  the  foregoing  by  the  softness  and  fineness  of  the  akin,  and  ths 
lower  side-streak  being  of  the  wni  colour  an  the  back,  and  by  having 
no  dark  edge  to  the  anal  dink.    It  is  a  native  of  Egypt  and  Kordofan. 

7.  6.  $u^Hliint$a  (Anlilopt  ttAgaUtirota,  GuldenirtSdt),  the  Ahu 
andJairon,  is  of  a  pale  brown  colour,  the  upper  part  of  the  Bides  with  a 
broad  rather  paler  streak,  the  face-streak  indistinct;  the  lower  part 
of  the  rides,  belly,  hinder  aide  of  fore  and  front  aide  of  hinder  limbs, 
and  anal  disk,  white;  the  stresk  on  the  haunches  dark  brown ;  the  end 
of  the  tail  black.  It  inhabits  all  the  central  parts  of  Asia,  Persia, 
Daiiria,  the  country  around  Lake  Baikal,  and  from  the  eastern  limits 
□f  Great  Bucharia  to  the  shores  of  the  Hellespont.  It  associates  with 
its  own  species  in  extensive  flocks,  frequents  the  open  uncovered 
plains  and  naked  hills  of  moderate  elevation,  and  feeds  principally 
upon  the  Absinthium  Ponticum.  The  flesh  is  much  esteemed,  and  of 
an  agreeable  taste. 

8.  Q.  Smnmeringii  {Antiiope  BcmmeriagU,  Cretzschmar),  the 
Abyssinian    Mohr    discovered    by    Cretzschmar   in   Abyssinia,    is 
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Ugh  at  the  shoulder,  and  2  feet  S  inches  at  the  croup  ;  the  length  of 
the  head  from  the  nose  to  the  root  of  ths  horn  is  7  inches  ;  that  of 
the  horn  9|  inches  on  the  curve,  and  7J  in  a  straight  line  ;  and  that 
of  the  tail  f  inches  without  the  terminal  tuft.  The  hair  of  the  body 
is  sleek  and  of  moderate  length ;  on  the  head  and  face  it  is  very  short 
and  close,  except  about  the  root  of  the  home,  where  it  is  slightly 
tufted  ;  the  hair  of  the  limbs  is  also  short,  except  the  tufts  below  the 
knees,  which  are  long,  and  consist  of  a  mixture  of  dark  brown  and 
grey  haira.     The  horns  are  thick  at  the  base,  and  simulated  with  II 


The  AbTHinian  Mohr  (<7.  Snuswrtiftf), 
considerably  larger  than  the  species  of  Gtuclln  hitherto  described. 
The  horns  are  irregularly  lyrated,  bending  boldly  outwards  towards 
the  points,  and  then  suddenly  turning  inwards  towards  one  another, 
with  a  very  sharp  and  well-defined  curve ;  simulated  with  15 
or  10  prominent  and  complete  rings,  which  reach  from  the  base 
to  ths  inward  curvature  within  about  2J  inches  of  the  points. 
The  colour  of  all  the  upper  parte  of  the  body,  the  neck,  shoulders, 
bock,  croup,  sides  and  outward  faces  of  the  fore  arms  and  thighs, 
is  a  beautiful  clear  isabel  or  yellowish-dun,  the  hair  being 
extremely  short,  and  appearing  almost  as  if  it  had  been  clipped 
or  shorn.  It  does  not  he  close  and  smooth  upon  the  hide,  nor 
does  it  all  follow  the  same  direction,  as  in  the  generality  of  animals, 
but  is  disposed  in  innumerable  small  waves,  pointing  in  different 
directions  as  if  it  had  been  regularly  shaded  and  parted  on  each  side, 
and  appearing  glossy  or  glazed  along  their  ridges  with  a  shining  dun 
shade,  more  or  less  intense  according  to  the  light  in  which  it  is 
observed.  All  the  under  parte  of  the  body  are  of  the  most  pure  and 
brilliant  white,  and  a  large  disk  of  the  same  colour  surrounds  the  tail, 
and  passes  over  the  rump  and  croup.  The  white  of  the  belly  also  is 
separated  from  the  yellowish  dun  of  the  sides,  immediately,  without 
being  shaded  off.  The  tail  is  small  and  slender,  nearly  naked  at  the 
root,  and  furnished  at  the  extremity  with  a  tuft  of  mixed  brown  and 
gray  haira.  The  outeides  of  the  legs  are  very  pale  fawn-colour,  the 
insidee  white,  and  the  knee-brushes  white  and  fawn  mixed.  The  ears 
are  pretty  long  and  brown,  with  a  narrow  black  border  surrounding 
their  outer  edge.  The  face  is  dark  brown  in  some  specimens,  and 
pure  black  in  others,  uniform  towards  the  end  of  the  nose,  but 
curiously  mixed  with  wavy  rod  on  the  forehead ;  on  each  side  of  this 
a  broad  white  band  passes  from  the  root  of  the  horns  over  the  eyes  to 
the  nose,  and  there  is  an  indication  of  a  small  black  one  from  the 
anterior  angle  of  the  eye  to  the  corner  of  the  mouth,  separating  this 
white  band  from  the  cheeks  and  sides  of  the  lower  jaw,  which  are 
uniform  fawn-culour.  The  home  of  the  female  have  nearly  the  same 
curvature  as  those  of  the  male,  and  are  fully  as  long,  but  they  are 
much  more  slender,  and  have  not  such  prominent  annuli.  This  is  the 
only  external  difference  observable  between  the  sexes.  This  antelope 
frequents  hills  of  moderate  ascent  and  elevation  in  the  eastern  pro- 
vinces of  Abyssinia,  and  is  said  to  live  in  pairs,  and  not  to  unite  into 
large  flocks  like  the  Gazelle  and  Revel. 

9.  Q.  Mohr  {Antilopt  Mhorr,  Bennett),  the  Mohr  or  Mhorr,  is  *  feet 
2  inches  long  from  the  nose  to  the  origin  of  the  tail,  2  feet  6  inches 


Ths  Mohr  [O.  Jlvhr). 

or  12  prominent  and  complete  rings,  which  occupy  about  two-thirds 
of  their  entire  length ;  they  are  round,  smooth,  and  attenuated  towards 
the  tips,  which  point  directly  forwards,  and  are  but  moderately  sharp. 
The  ears  are  narrow,  erect,  and  painted ;  the  eyes  large,  dark,  and 
lively ;  and  the  tail  long,  naked  at  the  base,  and  furnished  at  the 
extremity  with  a  tuft  of  long  black  hair.  The  colour  of  all  the 
upper  parte  of  the  body)  of  the  neck,  back,  shoulders,  sides,  fore-arms 
and  thighs,  as  well  as  of  the  whole  throat  except  a  square  spot  on  the 
larynx,  is  adeep  brownish-red ;  and  a  narrow  stripe  of  the  same  colour 
is  continued  down  the  outer  face  of  the  legs,  both  anterior  and 
posterior,  from  the  shoulders  and  thighs  respectively  to  the  hoofs  and 
pasterns  ;  the  belly,  buttocks,  posterior  face  of  the  thighs  and  inner 
face  of  the  extremities  are  pure  white,  as  well  as  the  spot  on  the 
larynx  above  referred  to ;  and  this  oolour,  after  spreading  round  the 
entire  region  of  the  tail,  is  continued  forwards  on  the  hip  in  a  pointed 
stripe  on  each  side,  about  half  way  between  the  croup  and  the  knee- 
joint,  and  reaching  nearly  over  the  whole  hip.  It  contrasts  strongly 
with  the  surrounding  colour,  and  has  a  very  singular  effect  There 
is  no  dark  band  on  the  flanks,  the  light  colours  of  the  under  parti 
being  abruptly  separated  from  the  darker  shade  above  without  any 
blending  or  intermediate  colour.  The  head  and  cheeks  are  light  fawn- 
colour,  intermixed,  in  front  of  the  horns,  with  dark  brown  and  gray 
hairs,  and  marked  below  the  opening  of  the  suborbital  sinuses  with  a 
small  dark  spot,  representing  the  black  band  which  passes  in  some 
other  species  of  the  last  division  from  the  anterior  canthus  of  the  eye  to 
the  corner  of  the  mouth  :  the  whole  line  of  the  nose  and  chaffron  are 
likewise  dark  brown,  mixed  with  gray  in  old  specimens,  and  the  back 
of  the  ears  is  fawn-coloured,  tipped  with  black. 

It  is  a  native  of  Western  Africa.  The  species  is  not  found  in  the 
empire  of  Marocco,  but  individuals  are  occasionally  brought  from  the 
opposite  confines  of  the  desert ;  the  animal  is  much  sought  after  by 
the  Arabs  on  account  of  producing  the  bezoar-stones  so  highly  valued 
in  eastern  medicine.  These  atones  are  commonly  called  in  Marocco, 
Baid-el-Mborr,  or  Moon's  Eggs. 

The  Nanguer  (Anliiopt  dama,  Pallas)  was  originally  described  and 
figured  by  Buffon  from  materials  brought  by  Adanson  from  Senegal ; 
since  that  time  the  animal  has  not  been  seen  by  any  naturalist,  and 
as  the  description  of  Buffon  is  imperfect,  doubt  may  be  entertained 
whether  it  be  not  in  reality  the  young  of  the  Mohr. 

10.  Q.  rvftoUu  {Anlilope  ruficMU,  H.  Smith),  the  Andra,  is  a 
beautiful  species  of  Eastern  Africa,  discovered  on  the  barren  wastes 
of  Nubia  by  Biippel,  and  in  Senaar  and  Dongola  by  Hemprich  and 
Ehrenbeig.  The  whole  length  of  this  species  is  5  feet  4  inches,  its 
height  at  the  shoulder  3  feet ;  the  length  of  the  head  is  8  inches,  that 
of  the  horns  1 2  J  inches,  and  that  of  the  tail  9  inches.  The  horns  are 
precisely  similar  to  those  of  the  Mohr  already  described,  aa  are  like- 
wise the  general  form  and  proportions  of  the  body.  This  species  is 
gregarious,  and  resides  in  flocks  on  the  desert  between  Nubia,  Dongola, 
and  Kordofan. 

11.  Q.  TvffniU,  the  Korin,  i»  of  u  bay-brown  colour,  the  aides  abort 
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paler,  with  a  broad  dork  streak  below ;  the  chest,  bally,  inside  of  the 
legs,  back  edge  of  tuim,  and  underside  of  feet  and  anal-disk,  white  j 
the  facte  bright  bay,  with  a  broad  white  aide-streak.  Dr.  Gray  aayu, 
"  The  Revel  figured  by  M.  P.  Cuviar  well  represents  thia  species. 
The  Corina  of  the  same  author,  alio  from  Senegal,  well  represents  the 
young  animal."  The  Corine  end  Kevel  of  BufFon  belong  to  0.  Dorcat. 
Tragopt 
Hesj  abort,  black,  lyrate  horns;  a  tapering  face ;  ovine  nose;  no  muffle 
or  crnmen  ;  the  fur  short,  pressed  down ;  the  sidee  without  any  dark 
streak  ;  the  knees  tufted  ;  the  feet  with  large  feet-pita  ;  the  Inguinal 
pita  distinct.     The  female  has  slender  horn*  and  two  teats. 

12.  T^agopiBmnettiHAntilope  qvadricorau,  Blainville),  the  Chilara, 
Rnvine-Dcer,  Qoat  Antelope,  Kalsiepie,  or  Black-Tail,  is  of  a  bay-brown 
colour,  and  has  the  end  of  the  nose  and  tail  black  ;  the  face  streaked ; 
cheat,  belly,  and  inside  of  limbs,  white  ;  the  feet  are  black  or  brown. 

The  Kalsiepie,  or  Black-Tail,  so  called  by  the  Hahrattas  on  account 
of  the  deep  black  colour  of  the  tail,  and  distinguished  by  the  nunc 
of  the  Qoat  Antelope  by  the  Europeans,  is  found  on  the  rocky  hills  of 
the  Deccan,  and,  according  to  the  report  of  Colonel  Sykes,  diners  from 
many  other  antelopes  in  not  being  gregarious,  there  being  rarely  more 
than  three  or  four  found  together  in  the  Bame  company,  and  not 
(infrequently  a  solitary  individual. 

Aniidorcai 

Han  lyrate,  short,  black  horns  ;  a  tapering  face ;  a  simple  nose  ;  the 
crunoen  moderate,  distinct.  On  the  back  it  has  an  extensive  white 
fold  or  streak  ;  the  hair  is  pressed  close ;  the  knees  are  not  tufted. 
The  female  has  small  horns,  but  the  number  of  its  teats  are  not  known. 

13.  A.  Evckort  (Antilopt  Eucborc,  Forster),  the  Tsebe,  or  Spring-Boo, 
Prong-Boo,  or  Showy  Qoat,  is  perhaps  the  most  graceful  in  its  pro- 
portions, and  beautifully  varied  in  ita  colours,  or  all  the  antelope  tribe. 
Imagination  cannot  conceive  a  quadruped  more  light  and  airy  in  form, 
more  delicate  in  its  proportions,  or  whose  movements  are  executed 
with  more  natural  ease  and  grace,  than  the  Spring-Boo,  or,  as  the 
English  colonists  now  universally  denominate  it,  Spring-Buck.  In 
point  of  aiie  it  is  nearly  a  third  larger  than  the  Dorcas.  The  horns  of 
the  Spring- Buck  are  rather  irregularly  lyrstod,  like  those  of  the  species 
last  described;  they  are  round,  black,  simulated  vary  regularly  till 
within  a  short  distance  of  the  points,  spreading  first  backwards  and 
widely  outwards,  and  finally  turning  inwards,  and  with  an  almost 
imperceptible  twist  on  their  own  axis  backwards.  The  hair  is  long  on 
the  upper  parte  of  the  body,  particularly  on  the  back  and  croup,  but 
smooth,  sleek,  and  shining :  it  is  of  a  beautiful  light  cinnamon-colour 
on  the  shoulders,  neck,  back,  sides,  and  thighs ;  and  of  a  pure  snowy 
white  on  the  breast,  belly,  and  inner  sides  of  the  limbs,  these  two 
colours  being  separated  on  the  flanks  by  a  broad  longitudinal  band  of 
a  deep  vinous-red  colour,  larger  and  more  distinct  than  in  any  other 
apeciee  of  Antelope.  The  whole  bead,  face,  cheeks,  and  chin  are  white, 
with  a  broad  brown  band  on  each  side  from  the  eyes  to  the  corners  of 
the  mouth,  and  a  mark  of  the  same  oolour  on  the  centre  of  the  face, 
commencing  in  a  narrow  point  on  the  muEsle,  and  enlarging  as  it 
proceeds  upwards  till  it  joins  the  reddish  fawn-colour  of  the  body  on 
the  crown  of  the  head.  The  eyes  are  huge,  lively,  and  of  a  brown 
colour;  the  ears  long,  small,  snd  cylindrical  at  the  root,  then  widening 
in  the  middle,  and  ending  in  an  attenuated  point.  The  neck  is  long, 
slender,  and  slightly  compressed  on  the  sides ;  the  hoofs  are  small, 
black,  and  triangular ;  the  legs  remarkably  long  and  slender ;  and  the 
tail  small,  round,  and  naked,  except  a  ridge  of  stiff  black  hair  which 
fringes  it  along  the  upper  surface,  and  forms  a  small  tuft  at  the 
extremity.  But  the  most  remarkable  and  distinctive  character  of  this 
species  consists  in  two  longitudinal  foldings  or  duplications  of  the  skin 
on  the  croup,  which  commence  above  the  loins,  or  about  the  middle 
of  the  back,  and  run  in  a  straight  line  from  thence  to  the  tail.  The 
interior  of  these  folds  is  lined  with  long  hair  of  9  or  10  inches  in  length, 
and  of  the  most  brilliant  and  snowy  whiteness ;  they  are  likewise 
under  the  complete  command  of  the  animal's  volition,  and  are  opened 
and  shut  at  pleasure.  When  closed,  which  they  always  are  when  the 
animal  is  at  rest,  their  lips  form  a  narrow  line  along  the  top  of  the 
loins  and  croup,  which,  being  covered  by  the  long  cinnamon-red  hair 
of  the  back  and  hips,  is  scarcely  distinguishable,  or  only  as  a  narrow 
white  streak  ;  but  when  the  animal  leaps  or  runs,  these  folds  are 
expanded,  and  form  a  broad  circular  mark  of  the  purest  white,  which 
extends  over  the  whole  croup  and  hips,  and  produces  a  most  remark- 
able and  pleasing  effect. 

The  Spring-Buck  is  so  called  from  its  remarkable  habit  of  jumping 
almost  perpendicularly  upwards,  apparently  without  any  other  motive 
than  for  its  own  amusement.  It  resides,  in  almoat  innumerable  flocks, 
on  the  dry  arid  plains  and  karroos  of  the  interior  of  South  Africa, 
seldom  approaching  the  inhabited  districts  of  the  colony, 


impelled  to  migrate  in  search  of 
supply.  On  these  occasions  they  are  said  to  unite  into  flocks  which 
often  consist  of  from  10,000  to  50,000  individuals,  spreading  over  the 
face  of  the  whole  country  like  a  swarm  of  locusts,  devouring  every 
vegetable  substance  that  they  meet  with,  and  scarcely  deviating  from 
their  direct  path  to  avoid  the  men  and  dogs  which  endeavour  to  turn 
them  into  another  direction.  These  vast  Socks,  according  to  Mr.  R. 
O.  Camming,  will  continue  streaming  along  in  an  unbroken  compact 


ANTILOPE^L  Ml 

phalanx  for  two  or  more  hours.  This  migration  is  called  at  the  Cape 
a  Trak  Bokken.  So  great  are  their  numbers  in  these  migrations  that 
those  which  happen  to  get  into  the  rear  of  the  troop  are  lean  and  half- 
starved  before  the  migration  is  concluded,  from  the  advanced  ranks 
cropping  the  scanty  pastures  almost  bare,  and  thus  leaving  them 
nearly  destitute  of  foul ;  but  when  the  journey  is  concluded,  and  the 
troop  begins  to  retrace  its  steps  northward,  those  which  formed  the 
van  during  the  advance  are  necessarily  in  the  rear  returning,  soon  lose 
their  plump  condition,  and  are  in  their  turn  subjected  to  want  and 
starvation.  During  thase*m ignitions  they  are  closely  followed  by  lions, 
panthers,  hyaanaa,  and  wild  dogs,  which  destroy  great  numbers  of 
them.  There  is  perhaps  no  object  in  nature  finer  than  a  flock  of  these 
beautiful  antelopes  enlivening  the  dreary  brown  karroos  of  South 
Africa  with  their  graceful  motions  j  now  leaping  perpendicularly 
upwards  to  the  height  of  six  or  seven  feet,  displaying  at  the  same 
time  the  snowy-white  marks  on  their  croupe,  and  anon  flying  over  the 
desert  with  the  speed  of  a  whirlwind  It  is  only  when  disturbed  or 
otherwise  excited  that  they  make  those  extraordinary  springs  from 
which  they  have  derived  their  name ;  nor  do  they  ever  display  the 
white  mark  on  their  rump  except  on  these  occasions.  They  are  said 
to  be  particularly  affected  by  the  change  of  the  weather,  and  are 
observed  to  leap  more  than  usual  before  the  setting  in  of  the  south 
wind,  which,  at  the  Cape  of  Oood  Hope,  generally  betokens  stormy 
weather,  and  is  always  violent  and  tempestuous.  When  taken  young, 
the  Spring-Buok  is  easily  tamed,  and  soon  displays  all  the  petulance 
and  familiarity  of  the  Common  Goat,  butting  at  every  stranger  that 
approaches  it,  and  warding  off  atones  or  other  objects  thrown  at  it 
with  its  horns, 

jBpyetrot 

Has  black  lyrate  horns,  elongate,  wide-spreading,  curved  outwards 
from  the  base,  then  backwards  and  upwards  at  the  tip;  the  face  taper- 
ing ;  the  noee  simple ;  no  tear-bag ;  the  knees  not  tufted ;  the  feet  with 
a  tuft  of  black  hair  near  the  pasterns ;  the  female  has  two  teats. 

14.  jE.  mdamput  (Antilopr.  mdampat,  Licbtenstein),  the  Palish,  or 
Rooye-Buck,  the  Betjuan  of  the  Kaffirs,  is  a  magnificent  species  or 
South  Africa,  discovered  by  Professor  Liechtenstein  during  his  travels 
in  Kaffraria,  and  since  found  in  the  Betohuana  country  on  the  elevated 
plains  of  Latakoo,  by  Trutoll,  Somerville,  and  Burchell.  It  is 
upwards  of  4  J  feet  in  length  from  the  nose  to  the  origin  of  the  tail, 
and  S  feet  high  at  the  shoulder ;  the  home  have  sn  irregular  lyrate 
tendency,  bending  first  forwards  and  very  much  outwards,  then  with 
a  large  circular  sweep  inwards,  and  filially  pointing  forward  again, 
approaching  within  three  inches  of  one  another  at  the  tips,  after  being 
nearly  a  foot  distant  in  the  middle :  they  are  about  20  inches  long 
in  adult  animals,  and  surrounded  for  two-thirds  of  their  length  with 
irregular  rings,  often  splitting  into  two,  and  forming  prominent  knobs 
on  the  front  of  the  horn,  but  frequently  obliterated,  and  always  less 
strongly  marked  on  the  sides,  which  are  slightly  compressed  In  the 
beautiful  drawing  of  this  animal  given  in  Daniel's  '  African  Scenery,* 
the  horns  are  represented  with  an  unnatural  angular  bend,  which  has 
misled  many  describe™,  and  caused  even  Colonel  Smith  to  describe 
them  as  forming  an  obtuse  angular  bend,  though  he  has  himself  given 
an  accurate  drawing  of  the  pair  which  we  have  here  described,  and 


the  Palish  [A  ■h'mibw). 
which  certainly  exhibit  no  appearance  of  the  sudden  angle  attributed 
to  them ;  which  probably  arose  from  the  particular  position  in  which 
Mr.  Daniel's  figure  was  drawn.  The  horns  for  a  third  of  their  length 
towards  the  points  are  black,  smooth,  and  polished.  The  head,  back, 
flanks,  and  outer  surface  of  the  legs  and  tail  are  of  a  deep  rufous 
colour;  the  lips,  eye-brows,  interior  of  the  Mrs,  breast,  belly,  interior 
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of  the  thighs  and  irmi,  and  the  region  below  the  tail,  white ;  the 
bock  is  marked  longitudinally  by  a  band  of  deep  shining  black,  which 
divides  on  the  croup,  and  panes  down  along  each  hip  in  the  form  of 
a  crescent,  depurating  the  pure  white  of  the  buttocks  and  interior  of 
the  thighs  from  the  general  rufous  colour  of  the  upper  parts ;  the 
outside  of  the  knee  and  heel  are  likewise  marked  by  brilliant  black 
■pots,  which  contrast  strongly  with  the  general  rust-colour  of  the 
extremities,  and  from  which  the  animal  derives  its  specific  name  of 
melampvi.  The  cars  are  very  long,  particularly  in  the  females,  which 
are  without  horns,  and  of  a  smaller  size  than  the  males,  bnt  similar 
In  other  respects  ;  the  ears  are  covered  on  the  outaide  with  short  red 
hair,  bordered  and  tipped  with  black,  and  the  knees  are  without 
brushes-  Wa  are  as  yet  very  imperfectly  acquainted  with  the  cha- 
racters of  this  magnificent  species  of  antelope,  so  that  it  is  not  without 
considerable  doubt,  and  only  on  the  authority  of  Colonel  Smith,  that 
we  venture  to  include  it  in  the  present  group. 

The  Pallah  inhabits  Kaffraria  and  the  country  of  the  Bachapins  or 
Betchuanas,  never  descending  farther  south  than  the  Koosges  valley 
in  the  one  direction  and  the  Kamhanni  Mountains  in  the  other.  They 
reside  on  the  open  plains  in  families  of  six  or  eight  individuals,  run 
with  amasing  swiftness,  and  occasionally  leap  like  the  Spring-Buck, 
which,  according  to  Mr.  Burcholl,  they  muoh  resemble  in  their  general 
habits  and  manners.  They  are  extremely  numerous  on  the  elevated 
plains  in  the  neighbourhood  of  Latakoo,  and  constitute  a  favourite 
object  of  the  chase  with  the  natives,  as  their  flesh,  though  deficient  in 
fat,  is  well-tasted  and  wholesome.  Pallah  or  Phaata  is  the  Bachapin 
name  of  the  animal ;  but  the  mixed  Hottentots,  who  travel  into  that 
country  from  the  Cape,  distinguish  it  by  the  Dutch  term  Booyt-Boc  or 
Bed-Buck,  on  account  of  the  prevailing  colour  of  its  hair. 

Has  elongate,  subspiral,  erect,  diverging  horns ;  a  tapering  face ;  a 
simple  nose ;  a  large  crumen ;  the  male  with  a  email  suborbital  fissure, 
and  a  very  large  suborbital  pit;  the  tubercles  and  median  grooves  of 
the  basi -occipital  hone  well  developed. 

15.  A.  Baoartica  (A.  evrvicapra,  Pallas),  the  Ssain,  or  Common 
Antelope,  is  remarkable  for  the  form  and  beauty  of  its  horns,  which 
compose  a  spiral  of  two  or  more  turns,  according  to  the  age  of  the 
animal.     This  beautiful  animal  is,  when  full  grown,  about  4  feet  in 


The  Suia,  or  Common  Antelope  [A.  cereicapra). 
length,  and  21  feet  high  at  the  shoulder ;  the  head,  measured  from  the 
nose  to  the  root  of  the  horn,  is  7  inches  long,  the  ears  6J  inches,  and 
the  tail,  without  the  hair,  6  inches.  The  lege  are  long  and  delicate; 
the  body  round,  but  light,  Dad  well  formed ;  the  head  small ;  the  eye 
large,  lively,  and  expressive;  the  ears  long  and  cylindrical,  the  subor- 
bital ainus  particularly  developed,  and  in  continual  motion  ;  and  the 
horns  forming  a  complete  spiral  of  two  or  three  turns,  wrinkled  at  the 
base,  distinctly  annotated  in  the  middle,  and  smooth  for  a  couple  of 
inches  next  the  points.  The  females,  and  young  males  for  the  first  three 
yeareof  their  age,  are  of  a  uniform  tawny-brown  on  all  the  upper  parts 
of  the  body,  with  a  light  silvery  band  passing  longitudinally  from  the 
shoulder  to  the  hips,  about  six  inches  below  the  spine,  on  either  side ; 
the  breast,  belly,  and  interior  of  the  fore  anne  and  thighs  are  white ; 
as  is  likewise  the  under  surface  of  the  tail,  which  is  rather  broad, 
and  furnished  with  a  small  tuft  of  black  hairs  at  the  extremity. 
After  their  third  year,  the  males  begin  to  assume  the  adult  colours  of 
their  sex,  and  gradually  darken  on  all  the  upper  parts  of  the  body, 
till  they  finally  become  almost  entirely  black  above  and  white  beneath; 
the  nose,  lips,  and  a  huge  circle  round  each  eye  being  likewise  white, 
but  the  light  bands  of  the  sides  completely  obliterated.  The  hair  ' 
uniformly  short  and  close  over  the  whole  head,  body,  and  — ■——-'■-  - 
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except  on  the  knees,  which  are  furnished  with  toft*  of  long  bristles, 

swift  that  it  is  useless  to  slip  greyhounds  after 
them ;  as,  unless  taken  by  surprise,  which  their  extreme  precaution 
seldom  allows,  it  is  impossible  to  overtake  them,  and  experience  has 
oonvinoed  the  Indian  sportsmen  that  the  dogs  are  more  likely  to  he 
injured  in  the  chase  than  the  game.  The  bounds  also  which  tiiese 
aiilmals  occasionally  take,  either  for  their  own  amusement  or  over 
the  long  grass  when  pursued,  are  said  to  be  almost  inconceivable. 
Captain  Williamson,  In  his  splendid  work  on  the  '  Wild  Sports  of  the 
East,'  assures  us  that  he  has  seen  an  old  back  Antelope  lead  a  herd 
of  females  over  a  net  at  least  11  feet  high,  and  that  they  frequently 
vault  to  the  height  of  12  or  IS  feet,  and  pass  over  10  or  12  yards  at  a 
single  bound.  The;  reside  on  the  open  plains  of  India,  where  they 
can  see  to  a  great  distance  in  every  direction,  live  in  targe  families  of 
from  5  or  10  to  50  or  60  grown  females  to  a  single  male,  and  when 
they  feed,  or  lie  down  to  ruminate,  detach  a  number  of  the  young 
bucks  to  a  distance  of  200  or  800  yards  on  every  side  to  watch  over 
the  common  safety.  Nothing  escapes  the  notice  of  these  careful 
sentinels ;  every  bosh  or  tuft  of  grass  that  might  be  suspected  to 
conceal  an  enemy  is  strictly  and  attentively  examined,  and  on  the 
fint  alarm  the  whole  hard  betakes  itself  to  flight,  following  closely  in 
the  footsteps  of  the  old  buck,  and  is  soon  beyond  the  reach  of  pursuit 
The  venison  is  dry  and  unsavoury,  and  being  held  in  small  esteem, 
consequently  holds  out  no  inducement  cither  to  the  occasional  sports- 
man or  to  the  professional  Indian  hunter.  The  species  extends  over 
every  part  of  India,  from  the  borders  of  Persia  to  the  most  eastern 
parts  of  which  Europeans  have  any  distinct  knowledge.  It  is  found 
on  rocky  open  plains,  avoids  woody  localities  and  the  thick  cover  of 
the  forest ;  nor  is  there  any  certainty  of  its  existing  beyond  the  limits 
of  India,  though  many  xoologista,  from  Bay  to  Hamilton  Smith,  are  of 
opinion  that  it  likewise  inhabits  some  parts  of  Africa.  The  fakirs  and 
derviahes  polish  the  horns,  and  form  them  into  a  kind  of  offensive 
arms  by  uniting  them  at  the  base ;  these  they  wear  at  their  girdles 
instead  of  swords  and  daggers,  which  their  vows  and  religious  character 
prevent  them  from  using. 

TKraaruM 

Has  the  muffle  large ;  the  crumen  large,  longitudinal ;  four  horns, 
the  front  pair  very  short,  placed  over  the  orbits,  the  hindmost,  which 
are  corneal  and  straight  on  the  back  edge  of  frontal  bone.  The  skull 
is  like  that  of  Ctphalap Am,  with  the  nasal  bones  not  expanded.  The 
suborbital  fossa  large,  shallow,  occupying  nearly  the  whole  of  the  cheek. 
It  has  no  knee-tufte;  and  the  females  are  hornless. 

18.  T.  guadricoTnit  (Aniilope  quadrieornU,  Klainville),  the  Chou- 
singha,  is  about  2  feet  B  inches  in  length  from  the  muzrio  to  the  root 
of  the  tail ;  the  tail  itself  is  S  inches  long,  and  the  height  at  the 
shoulder  about  1  foot  8  or  B  inches.  The  superior  or  common  horns 
are  about  S  inches  long,  smooth,  black,  pointed,  erect,  and  moderately 
divergent,  bending  very  slightly  forwards,  and  without  the  least 
indication  of  annuli.  The  spurious  or  additional  pair  of  horns  are 
placed  in  front  of  these,  immediately  between  the  orbits,  and  consist 
of  abort,  erect,  blunt  stumps,  about  three-quarters  of  an  inch  in 
length,  1  \  inch  in  circumference  at  the  base,  and  of  the  same  smooth 
and  black  appearance  as  the  real  horns.  The  head  is  71  inches  long,  the 
ears  i\  inches,  erect  and  pointed ;  the  general  colour  of  the  upper 
parts  is  uniform  bright  bay,  and  that  of  the  under  parts  silvery  white, 
more  or  less  mixed  with  Ban  dy-co  loured  hairs ;  the  lips  are  bordered 
with  black.  The  females  differ  from  the  males  by  the  absence  of 
horns,  and  likewise  by  being  of  a  lighter  colour,  which  character  is 
'  uous  at  a  very  early  age,  and  continues  throughout  life, 
species,  as  well  as  Tragopt,  called  Chikara  by  the  Hindoos, 
is  common  in  all  the  wooded  parts  of  India,  particularly  in  Bengal, 
Bahar,  and  Orissa ;  it  is  monogamous,  and  lives  in  pairs  in  the  forests 
and  thick  jungle,  being  exceedingly  wild  and  active,  and  rarely 
Buffering  a  state  of  confinement  unless  taken  young.  During  the 
rutting  season  the  male  becomes  particularly  mischievous,  and  it  is 
then  dangerous  to  approach  him,  as  ha  butts  at  everything  within  his 
reach  ;  the  female  produces  two  young  at  a  birth,  but  the  period  of 
gestation  has  not  been  recorded.  Baron  Cuvier  supposes,  and 
apparently  with  reason,  that  the  ancients  were  acquainted  with  this 
species,  and  that  the  Four-Horned  Oryx  of  iUian  refers  to  the 
modern  Chikara. 

17.  T.  loda,  the  Rusty-Red  Chouaingha,  is  an  Indian  species 
described  by  B.  H.  Hodgson,  Esq. 

IB.  T.  poccerni,   the  Full-Horned  Chouaingha,  is  another  Indian 

16.  T.  tiAqaadrieormtlm,  the  Jungliburks,  is  distinguished  by  its 

front  pair  of  horns  being  rudimentary  and  tubercular.     It  is  a  native 

of  Bombay,  and  there  are  four  specimens,  two  male  and  two  female, 

in  the  collection  of  the  British  Museum. 

fjiifiif  i  iljjaaf 

Haa  the  muffle  large ;  the  crumen  arched,  transferee ;  the  horns 
subulate,  elongate,  erect ;  the  hoofs  triangular,  flattish  beneath,  acuta 
in  front ;  the  false  hoofs  email  or  none  ;  the  crown  of  the  head 
smooth ;  the  tail  very  short  ;  the  ears  elongate ;  the  knees  not  tufted ; 
the  females  hornless ;  the  teats  four. 

20.  C.  campatrli  {Anlilopt  TragiUta,  Liohtenstein),  the  Stein-Boo 
is  one  of  the  most  graceful  and  elegant  of  the  antelope  tribe.     Its 
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legs  are  longer  and  smaller  in  proportion  to  its  bulk  than  in  any  other 
species ;  its  body  is  compact  and  well  made ;  it*  head  small,  pointed, 
and  ending  in  a  well-formed  naked  muzzle,  and  its  tail  reduced  to  a 
mere  tubercle,  scarcely  perceptible  among  the  long  hair  of  the  croup 
and  buttocks.  The  whole  length,  from  the  muzzle  to  the  root  of  the 
tail,  is  about  3  feet  4  or  5  inches  ;  that  of  the  head,  from  the  muzzle 
to  the  base  of  the  horns,  4  inches,  and  from  the  same  point  to  the 
root  of  the  ear  6  inches,  the  tail  being  14  inch  long,  and  the  horns 
4  inches.  The  height  at  the  shoulder  is  1  foot  7  inches,  and  at  the 
eroup  1  foot  9  inches.  The  colouring  of  this  species  is  altogether 
peculiar,  and  alone  sufficient  to  distinguish  it  from  all  other  ruminants. 
In  general,  it  is  a  reddish  fawn-colour  on  the  upper  parts  of  the  body ; 
bat  this  seems  to  be  glazed  or  as  it  were  overlaid  on  the  shoulders, 
back,  aides,  and  hips,  with  a  light  dun  or  silvery -brown  hue,  arising 
from  the  hairs  in  these  situations  being  tipped  with  that  colour ;  the 
nose  and  legs  are  dark  brown,  the  breast,  belly,  and  interior  of  the 
fore  arms  and  thighs  white ;  the  hair  of  the  forehead  is  long  and  of  a 
deep  red  colour,  and  a  remarkable  black  line  passes  from  the  root  of 
each  horn  backwards,  uniting  between  the  ears,  and  forming  an  obtuse 
angle  equally  as  conspicuous  in  the  hornless  females  as  in  the  horned 
males,  and  affording  an  excellent  criterion  by  which  to  distinguish 
the  species.  The  horns  of  the  male  are  small  and  round,  furnished 
at  the  roots  with  a  few  faintly  marked  wrinkles;  but  smooth  and 
polished  throughout  the  greater  part  of  their  length,  and  ending  in 
extremely  sharp  points,  almost  imperceptibly  bending  forwards.  The 
ears  are  extremely  large  for  the  size  of  the  animal,  being  nearly  half 
as  long  again  as  tne  horns,  and  broad  in  proportion.  But  perhaps  the 
most  remarkable  character  of  the  species,  and  certainly  that  which 
most  definitely  distinguishes  it  from  all  the  other  ruminants  with 
which  it  is  at  all  likely  to  be  confounded,  though  it  has  hitherto 
escaped  the  notice  of  observers,  is  the  total  absence  of  spurious  hoofs, 
both  on  the  fore  and  hind  feet,  a  character  which  exists  also  in  the 
Prong-Buck,  and  which,  as  far  as  we  are  aware,  no  other  ruminating 
animals  of  the  hollow-horned  family  possess. 

The  Stein-Boc  resides  in  pairs  on  the  stony  plains  and  mountain 
valleys  of  South  Africa,  not  however  frequenting  very  elevated  or 
rocky  localities,  as  its  colonial  name  of  Stein-Boo,  or  Stone-Buck,  would 
seem  to  imply.  On  the  contrary,  it  prefers  the  dry  open  flats,  covered 
here  and  there,  it  is  true,  with  large  rocks  and  Doulder  stones,  but 
likewise  interspersed  with  clumps  of  stunted  bushes  and  underwood, 
which  furnish  it  with  cover.  This  is  the  general  character  of  the 
South  African  plains  in  the  neighbourhood  of  Cape  Town,  as  well  as 
of  the  gorges  of  the  moderate  hills  and  mountains,  and  it  is  in  such 
situations  that  the  Stein-Boc  is  most  commonly  found.  This  animal 
is,  moreover,  remarkably  shy  and  timid,  runs  with  extraordinary 
swiftness,  and  when  pursued  will  frequently  bound  over  a  space  of 
12  or  15  feet  at  a  single  leap.  When  closely  pressed,  and  without  any 
further  means  or  power  of  escape,  it  will  hide  its  head  in  the  first 
hole  or  corner  it  happens  to  meet  with,  and  thus  patiently  resign  itself 
to  its  fate.  Though  it  cannot  be  called  a  rare  animal  at  the  Cape,  it 
is  nowhere  particularly  common,  being  much  hunted  on  account  of 
the  delicacy  of  its  flesh,  which  furnishes  excellent  venison,  and  great 
numbers  of  the  young  being  destroyed  by  eagles  and  other  birds  of 
prey.  Colonel  Smith  has  described  the  young  of  the  Stein-Boc  as  a 
different  species,  by  the  name  of  A.  rufcscen*  ;  and  the  A.  pallida,  or 
A.  pediotragvi,  of  Afzelius,  appears  to  differ  in  no  respect  from  the 
adult  of  the  present  animal,  the  really  distinctive  characters  of  which 
have  been  hitherto  very  imperfectly  reported. 

21.  C.  mdanoti*  (AtUifope  mdanotti,  Lichtenstein),  the  Grys-Boc 
is  a  species  closely  allied  to  the  Stein-Boc,  but  rather  lower  on  the 
legs  and  more  heavily  made.  The  whole  length  of  the  body  is  nearly 
3  feet,  that  of  the  head,  from  the  muzzle  to  between  the  ears, 
6  inches ;  the  height  at  the  shoulder  is  1  foot  b\  inches,  and  at  the 
croup  1  foot  7i  inches ;  the  horns  are  24  inches  long,  and  the  ears 
5  inches.  The  head,  as  in  the  Stein-Boc,  contracts  suddenly  before 
the  eyes,  and  ends  in  a  pointed  muzzle ;  the  horns  are  situated  imme- 
diately above  the  orbits,  straight,  upright,  pointed,  and  shining,  with 
two  or  three  small  annuli  at  the  roots ;  the  ears  are  long,  wide,  and 
open ;  and  the  tail,  almost  tuberculous,  is  concealed  among  the  long 
hair  which  passes  backwards  over  the  hips.  The  hair  of  the  body 
is  universally  long,  particularly  on  the  hind  quarters ;  on  the  head 
and  extremities  it  is,  on  the  contrary,  remarkably  short  All  the 
-upper  parts  are  of  a  deep  crimson  red  colour,  thinly  but  regularly 
intermixed  with  long  coarse  hairs  of  the  purest  white,  giving  the 
whole  animal  a  hoary  appearance,  expressed  by  its  colonial  name  of 
Grys-Boc,  or  Gray-Buck,  and  forming  altogether  a  character  not  easily 
mistaken.  The  inferior  parts  are  uniform  light  sandy-brown  or  red, 
the  head  and  extremities  fawn-colour;  the  muzzle,  the  openings  of 
the  lachrymal  sinuses,  and  an  obscure  circle  about  the  eyes,  as  well  as 
a  mark  upon  the  occiput  of  some  specimens,  are  black,  as  are  likewise 
the  backs  of  the  ears,  which  are  nearly  naked,  with  a  few  very  short 
gray  hairs  thinly  scattered  over  them. 

The  habits  of  the  Grys-Boc  are  in  most  respects  similar  to  those  of 
the  Stein-Boc  It  lives  in  pairs  upon  the  plains,  never  unites  into 
troops  or  flocks,  and  conceals  itself  in  clomps  of  underwood,  whence 
it  is  not  easily  driven,  lying  close  like  a  hare  in  her  form,  and  seldom 
moving  till  almost  trodden  on.  It  is  common  in  most  parts  of  the 
colony  at  the  Cape,  and  being  less  swift  than  the  Stein-Boc  is  more 


easily  captured.     Its  venison  is  much  esteemed,  though,  like  the 
generality  of  antelopes,  destitute  of  fat 

Scopophorus 
Has  the  muffle  small  and  bald ;  tear-bag  (crumen)  transverse ;  the 
horns  subulate,  elongate,  acute,  and  slightly  recurved  at  the  tips ;  the 
knees  largely  tufted ;  the  inguinal  pores  distinct  and  bearded ;  the  ears 
of  moderate  size,  with  a  naked  spot  on  the  outside  of  their  base ;  the 
hoofs  triangular,  and  false  hoofs  distinct 

22.  &  Ourebi  (AtUilope  scoparia,  Schreber),  the  Ourebi,  called 
Bleek-Boo,  or  Pale-Buck,  by  the  Dutch  colonists  at  the  Cape,  according 
to  Professor  Lichtenstein,  is  a  much  smaller  species  than  the  Nyl- 
Ghau,  and  differs  from  all  the  other  species  of  the  present  section  by 
the  large  brushes  which,  in  common  with  many  other  antelopes,  it 
has  upon  the  upper  end  of  the  canons,  immediately  below  the  knees, 
and  from  which  it  was  called  by  Schreber  A.  zcoparia.  It  measures 
3  feet  8  inches  in  length  from  the  muzzle  to  the  root  of  the  tail ;  the 
length  of  the  latter  is  3  4  inches,  that  of  the  head  is  74  inches  from  the 
muzzle  to  the  root  of  the  horn ;  of  the  horns  themselves  5}  inches ; 
and  of  the  ears  3]  inches.  The  height  at  the  shoulder  is  1.  foot 
10  inches,  at  the  croup  nearly  2  feet,  and  the  size  of  the  animal,  as 
well  as  its  general  form  and  proportions,  are  nearly  those  of  the 
Roebuck,  only  that  the  head  is  longer  and  more  slender.  The  horns 
are  awl-shaped,  sharp,  slender,  nearly  straight,  and  bending  almost 
imperceptibly  to  the  front ;  they  are  surrounded  at  the  base  with  a 
few  obscure  wrinkles,  succeeded  by  five  or  six  well-defined  rings,  but 
are  smooth  and  black  throughout  the  greater  part  of  their  length,  and 
end  in  very  sharp  points.  The  general  colour  of  the  upper  parts  is  a 
uniformly  pale  y^owiflh-brawn,  darker  in  some  individuals  than  in 
others ;  all  the  under  parts,  as  well  as  the  chin,  lips,  and  a  longitudinal 
streak  over  the  eyes  in  the  form  of  eyebrows,  are  white,  and  this 
colour  likewise  spreads  over  the  posterior  surface  of  the  hips.  The 
tail  is  covered  with  long  bushy  hair  of  a  jet  black  colour,  forming  a 
marked  and  prominent  contrast  with  the  white  of  the  buttocks ;  the 
ears  are  edged  with  a  narrow  border  of  dark  brown,  and  immediately 
beneath  their  opening  at  the  root  there  is  a  remarkable  bald  or  naked 
spot  of  an  oval  form  on  each  side  of  the  head. 

The  Ourebi  inhabits  the  open  plains  of  South  Africa,  and  without 
being  positively  gregarious,  is  fond  of  the  society  of  its  own  species. 
It  is  found  chiefly  in  the  eastern  districts  of  the  Cape  Colony  towards 
Kaflraria ;  and  its  flesh,  though  dry  and  destitute  of  fat,  is  esteemed 
one  of  the  best  venisons  of  the  country.  Great  numbers  of  these 
animals  are  found  on  the  plains  about  Zwartkops  Bay.  When  feeding 
they  straggle  confusedly  over  the  plain,  and  appear  to  be  in  company 
rather  accidentally  than  by  intention;  when  alarmed  also  they  do 
not  fly  together,  but  each  runs  off  by  itself  in  whatever  direction  it 
thinks  most  secure  from  danger  for  the  moment 

23.  &  montamu  (Antilope  montana,  Riippell),  the  Gibari,  is  very 
like  the  former,  but  is  of  a  gray-brown  colour,  and  the  temporal  spot 
much  larger,  deeper,  more  distinct  and  bald,  both  when  alive  and  in 
the  skin.  It  was  found  in  Abyssinia  by  Riippell,  and  the  late  Earl  of 
Derby  received  a  specimen  from  Gambia. 

Oreotragvu 
Has  the  muffle  large ;  the  crumen  arched  and  transverse ;  the  horns 
subulate,  elongated;  the  hoofs  squarish,  high,  compressed,  much  con- 
tracted, concave  beneath ;  the  false  hoofs  large,  blunt ;  the  crown  of 
the  head  smooth;  the  tail  very  short;  the  hair  thick,  goat-like, 
spread  out    The  female  is  hornless,  and  has  two  teats. 

24.  0.  Saltatrix  (Antilope  Oreotrapus,  Forster),  the  Kainsi  or 
Klippspringer,  is  an  Antelope  which  inhabits  the  most  barren  and 
inaccessible  mountains  of  the  Cape,  and  appears  to  supply  in  South 
Africa  the  place  of  the  Chamois  and  Ibex.  The  entire  length  of  this 
animal,  from  the  muzzle  to  the  root  of  the  tail,  is  3  feet  2  inches,  its 
height  21  inches  at  the  shoulder,  and  about  an  inch  more  at  the 
croup ;  the  horns  are  3  4  inches  long,  the  ears  i\  inches,  and  the  tail  3 
inches.  The  head  is  short  and  small,  compressed  on  the  sides,  and  sud- 
denly contracted  immediately  in  front  of  the  orbits,  ending  in  a  small, 
round,  naked,  black  muzzle ;  the  lachrymal  sinuses  open  by  a 
moderately-sized  circular  aperture ;  the  horns  of  the  male  are  per- 
fectly straight  and  smooth  throughout  the  greater  part  of  their 
length,  having  three  or  four  small  but  distinct  annuli  surrounding 
their  roots ;  the  ears  are  large,  open,  and  rounded  at  the  points ;  the 
eyes  large  and  dark;  and  the  tail  appearing  externally  only  by  a 
brush  of  hair  which  clothes  it  There  are  neither  inguinal  pores  nor 
knee-brushes,  but  in  place  of  the  latter  the  knees  of  some  specimens 
exhibit  a  naked  callous  patch,  probably  occasioned  by  rubbing  against 
the  rocks.  The  general  colour  of  the  animal  on  all  the  upper  parts 
of  the  body  is  a  lively  and  pleasing  mixture  of  yellow  and  green, 
resulting  from  each  hair  being  individually  surrounded  by  alternate 
rings  of  these  two  colours ;  the  under  parts  of  the  body  are  light 
sandy-red,  tinged  with  yellow  :  the  interior  of  the  ears  is  filled  with 
long  white  hair,  a  narrow  black  border  surrounds  their  edges,  and  the 
eyes  are  encircled  by  the  same  colour.  The  hair  of  the  body  is  long, 
padded,  and  stands  perpendicularly  out  from  the  hide ;  that  of  the 
head  and  extremities  is  shorter,  and  lies  in  the  usual  direction ;  in 
quality  the  latter  also  resembles  the  hair  of  common  animals,  but  the 
texture  of  the  hair  which  covers  all  the  upper  surface  of  the  body  and 
neck  is  altogether  peculiar,  being  similar  to  that  of  the  Prong-Buck 
already  described.    It  is  round  and  hollow  internally,  and  so  fragile 
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that  it  broaka  with  the  slightest  touch,  crushing  like  straw  when 
pressed  between  tho  fingers,  and  so  deficient  in  elasticity  that  it  never 
regains  ita  original  form.  The  tail  is  covered  with  a  small  bush  of 
hair  of  the  same  description,  but  so  short  as  to  be  scarcely  perceptible 
among  the  long  hair  of  the  hips.  The  legs  are  more  robust  than 
in  most  other  species  of  Antelope  ;  and  the  hoofs,  instead  of  being 
pointed  and  flat  beneath,  are  perfectly  round  and  cylindrical,  being 
worn  only  at  the  tips,  upon  whioh  alone  the  animal  treads.  This 
peculiarity  of  structure  in  the  hoof,  and  the  rjged  form  of  the  psstern- 
jointa,  which  are  perfectly  stiff,  and  in  a  straight  line  with  the  canons, 
account  for  the  «""^"g  agility  which  the  Klippapringer  displays  in 
bounding  among  the  most  dangerous  rooks  and  precipices. 

The  peculiar  habitat  of  this  species  makes  it  impossible  to  hunt  it 
with  dogs,  but  it  is  easily  shot  ss  it  exposes  itself  upon  tho  naked 
rocks  ;  and  gnat  numbers  of  the  young  are  destroyed  by  eagles  and 
other  birds  of  prey  which  inhabit  the  same  localities.  In  consequence 
of  this  the  animal  is  by  no  means  common,  and  is  becoming  every 
day  more  scarce  in  situations  where  it  most  abounded  formerly.  The 
excellence  of  its  venison  and  the  value  of  its  hair,  which  is  held  in 
great  estimation  for  stuffing  Baddies  and  mattresses,  hold  out  a 
powerful  inducement  to  ita  destruction. 
Naotratpu 

Has  the  muffle  large  and  bald ;  the  crumen  huge,  deep,  and  arched ; 
the  face  and  forehead  not  crested ;  the  ears  large ;  the  horns  nearly 
straight,  elongated,  strong,  many-ringed,  incumbent,  nearly  parallel 
in  tho  direction  of  the  facial  line  ;  no  falsa  hoofs  ;  the  tail  very  short ; 
the  females  hornless. 

26.  JV.  moicheUiu  is  the  only  species.     It  is  arssanhnbitant  of  the 
island  of  Zanzibar.     It  was  first  described  by  Von  Duben.      Hale 
and  female  specimens  exist  in  the  Stockholm  Museum. 
Ntotragut 

Has  no  muffle j  the  nose  ovine  ;  the  nostrils  close  together ;  the 
crumen  roundish  ;  the  horns  short,  conical,  and  recumbent ;  the  tail 
Tory  short ;  the  crown  crested  ;  females  hornless. 

26.  N.  Saltiana  {AtUilope  Saltiana,  Bhunville),  the  Hadoqua.  This 
is  perhaps  the  smallest  of  all  horned  animals,  being  scarcely  the  else 
of  a  good  English  hare.  It  measures  2  feet  in  length  from  the  noes 
to  the  root  of  the  tail,  and  about  14  inches  in  height  at  the  shoulder, 
the  height  at  the  croup  being  about  an  inch  more.  The  length  of  the 
head  from  the  noes  to  the  ear  is  6  inches,  that  of  the  horns  3 
inches;  the  ears  are  2]  inches  long,  and  the  tail  H  inch.  The  horns 
of  the  male  are  situated  in  the  plane  of  the  forehead  ;  they  are  very 
sharp-pointed,  almost  insensibly  bent  outwards  and  forwards,  provided 
on  the  inner  anterior  margin  with  a  prominent  sharp  ridge,  which 
runs  from  the  base  to  within  a  quarter  of  an  inch  of  the  points,  and 
simulated  for  about  two-thirds  of  their  length  from  the  roots.  The 
females  are  without  horns,  but  have,  in  common  with  the  males,  a 
tuft  of  long  stiff  hair  standing  upright  from  the  crown  of  the  head, 
and  forming  a  small  crest,  particularly  remarkable  in  the  females, 
from  their  not  being  furnished  with  horns ;  the  hair  on  all  other  parts 
of  the  body  is  short,  close,  and  smooth,  except  on  the  hind  aide  of 
the  hips  and  thighs,  where  it  is  rather  longer,  and  radiates  outwards 
and  round  the  tail,  its  pure  white  colour  contrasting  agreeably  with 
the  colours  of  the  croup  and  thighs ;  the  face,  forehead,  and  legs,  as 
well  sa  the  tuft  of  long  hair  between  the  horns,  are  of  a  bright  and 
deep  red,  as  are  likewise  the  backs  of  the  ears ;  the  neck,  shoulders, 
flanks,  rump,  and  outsides  of  the  thighs,  are  of  a  clear  gray  colour, 
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well-formed,  and,  like  the  horns,  of  a  deep  black  colour ;  the  forehead 
is  perfectly  flat,  and  the  head  is  compressed  suddenly  below  the  eyes, 
and  tapers  to  a  small  and  attenuated  snout;  the  legs  are  long  in 
proportion  to  the  weight  of  the  body,  and  so  small  that  they  scarcely 
equal  the  little  finger  in  thickness. 

The  Hadoqua  is  found  in  all  part*  of  Abyssinia,  where  it  was 
originally  noticed  by  Bruce,  who  discovered  it  in  the  country  about 
the  sources  of  the  Abai,  or  eastern  branch  of  the  Nile.  Mr,  Salt 
afterwards  procured  specimens  in  the  mountains  of  Tigre,  and  sent 
the  horns  and  legs  to  the  British  Museum,  where  they  were  observed 
by  De  Bhunville,  and  described  under  the  specific  name  of  Anlilopc 
Saltitma,  in  compliment  to  the  distinguished  traveller  who  procured 
them.  More  recently  complete  specimens  have  been  brought  to 
Europe  by  Riippall,  and  Hemprich  and  Ehrenberg,  and  the  specie* 
has  been  well  described  and  beautifully  figured  both  by  these  travel- 
lers and  in  the  'DarstellungNeueroder  Wenig-Bekaunter  Siiugethiere' 
of  Professor  Lichtenstein.  Little  is  known  regarding  the  habits  of 
this  species.  It  is  said  to  live  in  pairs  in  mountainous  district*  ;  and 
IWoo  informs  us  that  many  of  the  AbyssiniiuiB  object  to  eat  its  fienh, 
from  a  superstitious  belief  of  its  being  often  found  in  the  society  of 
monkeys  and  baboons. 

Ctphalophxl 

Has  a  large  muffle :  the  tear-bag  absent,  but  it  is  replaced  by  a 
naked  glandular  line  formed  of  two  series  of  pores  on  the  side  of  the 
cheek ;  the  crown  crested,  forming  a  tuft  between  the  horns ;  the 
horns  short,  conical,  placed  far  back  on  the  hinder  edge  of  the 
frontal  bone,  and  inclined  backwards.     This  genua  contains  several 


was  brought  from  Senegal. 

28.  O.  Grimmia  (AntiLpe  grit—Ma,  Desnwest),  the  Impoon,  Dnyker, 
or  Duyker-Boo,  is  of  a  yellowish-brown  colour,  and  grayish  in  winter. 
The  hair  is  yellowish,  with  black  tips.  The  forehead  yellowish-bay ; 
the  inside  of  the  ears,  chin,  throat,  abdomen,  inside  of  fore  and 
hind  legs,  and  under  side  of  tall,  white ;  the  feet,  streak  on  the  nose 
and  up  the  legs,  and  upper  part  of  the  tail,  black ;  the  ears  elongated, 
nearly  as  long  as  die  head,  acute;  the  horns  black,  elongated, slender ; 
the  base  rugose,  subangular  in  front ;  the  skull  small  and  short. 

The  Duyker-Boo,  or  Diving-Goat,  so  called  by  the  Dutch  of  South 
Africa  from  its  habit  of  plunging  under  the  bushes  in  ita  passage 
through  the  woods,  instead  of  leaping  over  them  like  the  generality 
of  other  Antelopes,  is  a  common  animal  in  Kaflraria  and  in  all  parts 
of  the  Cape  Colony  which  abound  in  forest  and  underwood,  from  the 
cover  of  which  it  seldom  ventures,  unless  occasionally  at  night  to 
steal  into  a  neighbouring  garden.  It  is  found  alone  or  in  pairs, 
makes  its  way  readily  among  the  thickets  and  low  bushes,  and  when 
pursued  will  from  tune  to  time  stand  up  on  ita  hind  legs  to  look 
round  it,  then  dive  under  the  branches  to  reappear  again  at  some 
distance ;  and  thus  alternately  continuing  ita  flight,  and  standing  up  at 
intervals  to  watch  the  motions  of  its  pursuers.  The  peculiar  nature 
of  the  humour  secreted  by  the  maxillary  glands  of  this  animal  has 
given  origin  to  a  common  saying  among  the  Dutch  colonists,  that  it 
carries  the  gall-bladder  under  the  eyes.  This  species  is  most  probably 
the  animal  of  which  the  female  was  long  since  imperfectly  described 
by  Grimm,  sod  which  has  been  admitted  into  systematic  catalogues 
under  the  name  of  Anlilope  Grimmia.     The  A.  Plalcut  of  Colonel 
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doubtful  authenticity.  The  Copra  lylvatrit  {Africaaa  of  Grimm),  is 
probably  this  species.  FUtmba  or  PAilatomba  appears  to  be  the 
Kaffrarien  name  for  all  the  Bush  Antelopes  or  species  of  Gephalopi. 

29.  C.  CampUaia  (Antilopt  CampUUia,  Qray),  the  Black-Faced 
Philantomb*.  This  species  differs  from  the  Duyker  by  being  much 
darker  and  more  distinctly  gristed  or  dotted,  and  the  under  side 
being  much  whiter.     It  is  possible  that  it  is  only  a  variety  of  that 


the  intermaxillary  bones,  and  the  width  of  the  noee-hole.  It  inhabits 
the  districts  more  or  lees  covered  with  underwood  in  Kaffirland,  and 
the  country  north  of  the  Orange  River.  When  interrupted  or  pursued 
by  dogs,  it  springs  with  considerable  activity  over  such  bushes  as 
may  stand  in  its  course,  and  endeavour*  to  plunge  into  the  closest 
bushes  for  oonceahnsnt. 

81.  C.  Madoqua  {AntUvpe  Madoqva,  Riippoll),  the  A  byssiniau  Bush- 
Gout,  is  of  a  yellowiah-brown  colour,  slightly  punctnlated  with 
black;  the  neck  is  yellowish,  the  limbs  blacker;  the  faoe-atresk  and 
feet  black;  the  hair  rather  close-pressed,  reddish-gray  at  the  base; 


upper  part  poliehed,  yellow-brown,  with  dark  tips ;  tho  forehead  u 
reddish.  This  species  inhabits  Abyssinia,  and  ia  the  Madoqua  of 
Bruce. 

32.  C.  coronattu  (Sytvitaprn  coronolo,  Sundevall),  the  Red-Crowned 
Bush- Buck,  is  •  species  found  in  Western  Africa,  and  is  vary  distinct 
from  the  last,  its  colour  being  lighter,  and  the  fur   leu   rigid   and 


83.  U.  iglrKullrix  (Aniilopc  lylvieullrix,  AficliiuO,  the  Whito-Backed 
Bath-Buck,  the  Bush-Goat,  and  Bush-Antelope,  is  about  5  feet  in 
length  from  the  muzzle  to  the  root  of  the  tail,  3  feet  high  at  the 
shoulder,  and  3  feet  2  inches  at  tho  croup :  the  head,  measured  from 
the  muzzle  to  the  base  of  the  horns,  is  upwards  of  ID  inches  long, 
the  horns  and  ears  each  4  inches,  and  the  tail  with  the  hair  half  a 
foot.  The  circumference  of  the  horns  at  the  base  is  3  inches,  and 
their  distance  at  the  points  5  inches;  they  grow  entirely  in  the 
direction  of  the  forehead  ;  are  pointed,  black,  shining,  nearly  straight, 
with  a  slight  inclination  backwards,  and  diverging  gradually  towards 
the  points.  For  about  half  an  inch  from  the  base  they  are  finely 
marked  with  a  number  of  small  transverse  strim,  then  covered  for 
about  an  inch  with  little  depressions  and  inequalities,  and  smooth 
from  thence  to  the  points.  The  ears  are  situated  rather  close  to  the 
horns ,-  they  are  about  the  same  length  as  these  organs,  broad,  open, 
rounded  at  the  top,  end  nearly  naked ;  the  eye-lids  are  bordered  with 
thick  black  lashes ;  the  tail  ia  bushy  and  pendent]  the  buttocks  nearly 
naked ;  the  limbs  short  and  slender ;  the  knees  unprovided  with. 
brushes ;  and  the  female  furnished  with  two  teats.  The  hair  is  in 
general  remarkably  abort,  sleek,  and  shining,  of  a  deep  brown  colour, 
rather  paler  on  the  neck  and  Banks,  mixed  with  gray  on  the  thigha, 
almost  yellow  on  the  throat,  dun  on  the  cheeks  and  sides  of  the  jaws, 
dear  brown  on  the  face,  nose,  and  backs  of  the  oars,  and  chestnut- 
brown  on  the  legs  and  feet.  A  tuft  of  long  hair  surrounds  the  base  of 
the  horns,  and  along  the  middle  of  the  back  is  a  longitudinal  line 
of  silvery  gray  which  expands  upon  the  croup,  and  ia  provided  with 
hair  considerably  longer  than  that  on  tho  rest  of  the  body.  The 
tail  is  black,  covered  with  moderately  long  hair,  and  without  a 
terminal  tuft 

The  proportions  of  this  species  are  heavy  and  ungainly,  and  bear  a 
considerable  resemblance  to  those  of  the  Hog-Deer  of  India.  The  legs 
are  abort  and  slender,  and  appear  disproportioned  to  the  siie  of  the 
body,  which  is  large  and  heavy ;  the  head,  too,  is  thiok  and  clumsy, 
though  much  attenuated  towards  the  muzzle ;  the  nock  short  and 
thick ;  the  croup  depressed ;  and  the  back  very  much  arched.  This 
aperies  inhabits  the  wont  coast  of  Africa,  about  Sierra  Leone,  and 
tho  sources  of  the  Pongas  and  Quia  rivers.  It  frequents  tho 
thickets  and  underwood  of  the  upland  plains  and  moderate  mountain 
declivities,  keeping  close  to  the  cover  during  the  day-time,  and 
quitting  it  only  at  early  dawn  for  the  purpose  of  feeding  in  the 
neighbouring  meadowa.  It  is  at  this  time  that  it  is  pursued  by  the 
hunters,  who  station  themselves  on  the  margin  of  the  woods,  and 
shoot  it  as  it  comes  out  to  graze.  It  is  a  alow  heavy  runner,  as  might 
be  anticipated  from  the  size  and  corpulent  make  of  its  body,  and 
the  shortness  of  its  legs.  It  affords  excellent  venison,  and  is  much 
sought  after  on  that  account.  It  has  long  maxillary  glands,  but  no 
appearance  of  lachrymal  sinuses. 

3*.  0.  Ogilbii  (Anlilope  Ogilbii,  Waterhouse),  the  Black-Striped 
Bush-Buck,  is  of  a  pals  bay-brown  colour,  with  a  deep  black  dorsal 
streak,  pale  beneath ;  the  crown  and  haunches  brighter  bay ;  the 
neck,  withers,  and  side  of  the  dorsal  line  varied  with  deep  brown 
liairs  ;  tho  streak  up  the  fore  legs,  upper  part  of  hock,  feet  above  the 
hoofs,  and  end  of  the  tail,  black.  The  horns  are  short,  thick,  conical, 
very  rugose  on  the  inner  front  edge  of  the  base.  This  species  is  a 
native  of  Fernando  Po,  and  was  named  by  Mr.  Waterhouse  after  Mr. 
Ogilby,  the  late  secretary  of  the  Zoological  Society,  and  the  author  of 
the  article  '  Antelope '  in  the  '  Penny  Cycloptcdia.' 

36.  C.  badiut,  tho  Bay  Bush-Buck,  is  very  like  the  last  species,  but 
in  of  a  darker  bay  colour ;  the  legs  are  blackish  ;  and  the  neck  bright 
bay,  and  not  blackish-bay  as  in  C.  OgilbU.    It  is  a  native  of  Sierra 

36.  C.  donalii,  the  Bay  Bush-Goat,  is  of  a  dark-bay  colour,  with 
shoulders  and  legs  darker.  The  hair  is  brown,  a  few  hairs  on  the 
haunches  tipped  with  white ;  the  crown  and  nape,  and  a  broad  dorsal 
stripe,  black;  a  spot  over  each  eye,  the  lips,  Bides  of  chin,  front  of 
chest,  under  aide  of  tail,  and  inside  of  the  thighs,  pale  brown.  It  is  a 
native  of  Sierra  Leone. 

87.  C.  niow,  the  Black  Bush-Buck,  is  a  native  of  the  coast  of  Guinea, 
distinguished  by  its  sooty-black  colour. 

38.  C.  NatuUntU  (Anlilope  Nalaleniis,  A.  Smith),  the  Natal  Bush- 
Buck,  or  Rhoode-Boc,  is  of  a  bright  red-bay  colour,  and  has  short 
conical  horns.  It  inhabits  the  forests  about  Port  Natal  and  the 
country  to  the  eastward,  living  in  the  thick  brushwood  which  fills  up 
the  intervals  of  the  larger  trees.  It  feeds  on  grass,  the  young  shoots 
of  tress,  and  the  delicate  twigs  of  smaller  shrubs.  It  occupies  the 
same  position  at  Natal  that  the  little  Blue  Antelope  does  at 
the  Cape. 

39.  C.  rufllatut  (Anttiupc  Grimmia,  H.  Smith),  the  Coquetoon,  is  of 
a  deep  reddish-bay  colour ;  the  legs,  nape,  streak  on  the  nose  to  the 
crown,  and  broad  streak  on  back,  blackish-gray ;  the  ears  blackish  ; 
tho  crest  and  upper  part  of  tail  block;  the  cheeks  rather  paler ;  the 
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inside  of  ears  whitish ;  the  horns  conical,  rather  elongated,  obscurely 
simulated,  and  slightly  recurved.  This  is  the  Griinine  of  Buffon  and 
V.  Cuvier.    It  is  a  native  of  Western  Africa. 

4a  C.  MaxwtUii  (Antilopt  Maxwdlii,  U.Smith,}  the  Quevei,  is  of 
a  gray-brown  or  sooty-blaok  colour.  It  has  a  rather  rigid  fur,  and  the 
abdomen  and  front  of  the  thighs  white.  It  ia  the  Quevei  of  Buffon, 
the  Royal  Antelope  and  Pigmy  Antelope  of  Pennant  and  Shaw.  It  is 
a  native  of  Senegal  and  Gambia. 

11.  C.  pygmaa,  (AntUopt  perpurilla,  R.  Smith),  the  Noumetzi,  Cape 
Ouevoi,orKleene-Boc,  ia  about  1  foot  high  at  the  ahoulder;  the  horns 
1 1  inch  long  in  the  male,  three-quarters  of  an  inch  in  the  female,  and 
tbe  tail  about  2j  inches.  The  horns  are  small,  erect,  black,  slightly 
inclined  backwards  and  towards  one  another  at  the  points,  and  vary 
sharp,  with  seven  or  eight  minute  annuli  at  the  base ;  the  ears  about 
the  same  length  as  the  horns,  perfectly  round  at  the  tips,  and  nearly 
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naked  within  ;  the  head  is  long  and  pointed ;  the  maxillary  glands 
not  parallel  to  the  plane  of  the  face,  but  nearly  in  tbe  same  line  with 
the  greater  axis  of  the  orbits,  or  rather  in  lines  parallel  to  them ;  the1 
forehead  and  nose  are  brown,  bordered  on  each  aide  by  a  narrow  line 
of  a  sandy-red  colour  passing  from  the  root  of  the  horns  down  to  the 
muzzle ;  the  upper  parts  of  the  body  are  of  a  uniform  dark  slaty 
brown  colour ;  all  the  inferior  parts,  including  the  region  under  the 
chin,  the  breast,  belly,  interior  of  the  fore  arms  and  thighs,  and  under- 
surface  of  the  tail,  ashy-gray,  inclining  to  white  in  soms  specimens, 

Cioularly  in  young  individuals ;  the  legs  are  reddish-brown ;  and  the 
s  small,  narrow,  and  pointed. 
This  species,  called  by  the  Dutch  colonists  of  the  Cape  Kleene-Boa 
Kleene  Blauw-Boc,  Blau  w-Bokje,  all  signifying  Little  Goat  or  Little  Blue 
Goat,  inhabit*  South  Africa,  and  lives  singly  or  in  pairs  among  the 
bushes.  It  is  extremely  active,  and  of  a  mild  and  timid  disposition  ; 
but  from  the  nature  of  the  thick  bushes  in  which  it  resides  it  not 
often  seen  even  iu  those  districts  where  it  abounds  most  plentifully. 
It  is  said  to  exhibit  considerable  sagacity  in  eluding  pursuit,  and 
when  domesticated  soon  becomes  familiar,  and  learns  to  distinguish 
those  about  it,  and  to  answer  to  its  name.  This  species  is  also  the 
A.  earulea  of  Colonel  Smith  and  the  A.  pygmaa  of  M.  Desmareat,  who 
confounds  it  with  the  last  species. 

42.  C.  mtlanorhcuj,  tbe  Black- Rum  ued  Quevei,  is  of  a  gray  colour, 
with  the  rump  and  upper  part  of  the  back  of  a  black  colour.  It  ia  a 
native  of  Fernando  Po. 

43.  C.  ■ptmetalaita,  the  Qrisled  Quevei,  is  a  native  of  Sierra  Leone, 
and  is  of  a  dark  fulvous-brown  colour. 

4*.  C.  Whilfddii,  the  White-Footed  Quevei,  is  of  a  yellowish  ash 
colour ;  the  streak  over  the  eyes,  cheeks,  throat,  belly,  inside  of  the 
limbs,  and  ring  round  the  feet  above  the  hoofs,  ashy  white.  It  is  a 
native  of  Western  Africa. 

Nanatragv* 

Has  very  short  conical  horns;  small  rounded  ears ;  slender  legs  ;  a 
subpectinato  tail,  and  small  triangular  hoofs. 

45.  -V.  perputilliu  (Capra  ptrptmlla,  Linmeus),  the  Royal  Antelope, 
the  Guinea  Husk,  and  Pigmy  Husk,  is  a  native  of  Guinea.  It  is  of  a 
"  lvous  colour,  and  has  the  throat,  belly,  edge  of  the  thigh,  and  tip 

its  tail,  white. 

MM 

Has  conical,  erect,  scarcely  diverging  horns,  bent  forward  at  tba 

tips ;  the  face  narrow  and  elongated ;  the  nose  swollen ;  the  muffle 

large,  extended  far  behind  the  nostrils ;  the  fur  soft  and  woolly;  the 

hoofs  and  false  hoofs  rattier  large ;  the  inguinal  pores  distinct ;  the 

46.  P.   CAprrofo  (AnMopt  eapreolttt,  Lichtenstein),  the   Keb-Boc 


or  Peek,  is  nearly  S  feat  in  length,  and  2£  fast  high  at  the  shoulder; 
the  head  ia  6  inches  long  from  the  muzzle  to  the  root  of  the 
horns ;  the  ears  and  tail,  without  tha  hair,  about  the  name  length ; 
and  the  horns  of  the  old  male  from  S  to  12  incase.    The  head  ' 


any  appearance  of  wrinkles  or  annult  for  the  two-thirds  of  thoir 
length  next  the  points,  bat  exhibit  a  few  obscure  wrinkles  at  the 
baae ;  they  are  remarkably  slender,  long,  straight,  parallel,  and  so 
sharp  at  the  points  that  the  Hottentots  and  Bushmen  use  them  in 
place  of  needles  and  bodkins ;  the  ears  also  are  long,  very  broad  at 
the  baae,  and  attenuated  towards  the  points;  the  tail  long  and  bushy; 
the  hair,  or  rather  fur,  is  of  a  woolly  quality,  and  of  a  uniform  ash 
oolour  on  the  neck,  shoulders,  sides,  croup,  and  thighs,  and  white  or 
light  gray  on  the  breast,  belly,  and  inner  side  of  tha  arms  and  thighs. 
In  young  individuals  it  is  beautifully  frizzled  or  curled  into  distinct 
locks,  and  its  colour  is  much  clearer  than  in  the  adults,  which  have  it 
straight,  loose,  and  often  tinged  with  a  sandy-brown  hue  on  the  upper 
parta  of  the  body.  The  hair  of  the  lege  in  the  young  animal  is  like- 
wise long  and  curly  like  that  of  a  young  lamb,  but  in  aged  specimens 
the  legs  are  covered  with  short  close  hair  of  the  common  quality,  and 
frequently  with  more  or  less  of  a  dark  brown  colour.  The  hair  of  the 
head,  face,  and  cheeks  is  always  short,  crisp,  and  close ;  it  is  brown 
ou  the  nose,  light  fawn  on  the  forehead  and  cheeks,  and  white  about 
tha  margins  of  the  lips  and  underneath  the  chin ;  the  tail  ia  slaty- 
gray  above,  and  white  below,  and  at  the  tip ;  and  there  is  a  con- 
spicuous black  spot  at  the  angle  of  the  mouth  on  each  side.  The 
hairs  individually  are  obscurely  simulated  with  alternate  rings  of  a 
gray  and  light  rufous-brown  colour,  the  latter  becoming  more  con- 
spicuous as  the.  animal  advances  in  age,  and  communicating  to  the 
general  colour  of  the  fur  the  light  rufous  shade  already  mentioned. 

The  Keh-Boc  or  Rhee-Boc  ia  of  a  lighter  and  more  graceful  form 
than  the  generality  of  the  other  antelopes  included  in  the  present 
section.  The  body  is  long  and  small,  the  neck  particularly  so,  and 
the  legs  alender  and  welt-proportioned.  Its  pace,  consequently,  ia 
proportionally  swift ;  it  runs  with  great  velocity,  keeping  close  to 
the  ground,  and  moving  by  long  strides,  and  with  a  motion  so  rapid 
and  uniform  that  it  seems  to  glide  rather  than  run.  The  Reh-Boca 
live  in  small  families  of  five  or  six  individuals,  consisting  of  an  adult 
male  and  three  or  four  females  with  their  young.  The  males  are 
pugnacious,  and  compel  tile  young  of  their  own  sex  to  separate  them- 
selves from  the  family  aa  soon  aa  they  become  adult.  Their  general 
residence  is  on  the  sides  of  moderate  hills,  among  stunted  trees  and 
underwood,  or  in  the  rocky  glens  and  mountain-passes,  in  the  vicinity 
of  the  little  pools  of  water  which  remain  after  the  winter- torrents 
have  ceased  to  flow.  Wherever  such  situations  are  found,  the 
Rhee-Boc  is  not  an  uncommon  animal  in  South  Africa.  Ita  flesh  ia  dry 
and  insipid,  and  esteemed  less  than  that  of  any  other  of  the  numerous 
Cape  Antelopes.  The  female  produces  but  one  at  a  birth,  which 
grows  rapidly,  and,  if  caught  at  an  early  period,  is  readily  domesti- 
cated. 

Eltotrapi* 

Has  the  horns  conical,  thick,  diverging,  bent  back  and  then  bent 
forwards  at  the  tip ;  the  face  broad  ;  the  muffle  rather  large  ;  the  fur 
harsh,  and  that  of  the  back  more  or  leas  whorled ;  the  hoofs  and  false 
hoofs  rather  huge;  the  inguinal  pores  distinct;  four  teats. 

47.  B.  anmdinaccut  (Antitype  Bleotragxu,  Schreber),  the  Inghalla 
Riet-Boc,  or  Reed-Buck,  so  called  from  ita  habit  of  frequenting 
the  reedy  banks  and  beds  of  dry  water-courses,  is  4|  feet  in 
length,  and  2  feet  B  or  10  inches  high  at  the  shoulder.  The  head 
ia  10  inches  long  from  the  muzzle  to  the  baae  of  the  horns ;  the  horns 
10)  inches  in  a  straight  line,  and  13  inches  along  the  curve*,  and  the 
tail  11  inches.  The  horns  are  round,  annulated  at  the  base,  with 
prominent  sharp  rings  and  beautifully  striated  between,  smooth  and 
sharp  at  the  points,  and  curved  forwards  with  a  bold  and  regular 
sweep,  so  as  to  form  almost  the  segment  of  a  circle.  The  earn  are 
long  and  pointed,  filled  internally  with  a  profusion  of  whitish  hair, 
and  beneath  them,  on  each  aide  of  the  head,  there  is  a  remarkable 
bald  spot  of  an  oval  form  and  shining  black  colour,  which  ia  very 
characteristic  of  the  species,  and  readily  distinguishe*  it  from  all  the 
other  antelopes  with  which  it  is  likely  to  be  confounded.  The  hair 
over  every  part  of  the  neck  and  body  is  long  and  rough,  of  a  uniform 
dull  ashy-gray  colour,  sometimes  tinged  with  red  on  the  upper  parts, 
and  silvery-gray  on  the  throat,  breast,  belly,  and  interior  of  the  foro 
anna  and  thighs.  The  tail  is  long  and  remarkably  bushy,  being 
covered  with  a  profusion  of  long  woolly  hair,  for  the  most  part  of  a 
white  or  gray  colour,  with  a  narrow  brown  line  running  down  the 
middle  of  the  upper  aide.  The  females  are  in  all  reepecta  similar  to 
the  males,  excepting  that  they  are  without  horns,  and  of  rather 
smaller  stature. 

The  Riet-Boc  is  not  found  in  the  immediate  vicinity  of  the  Cape, 
but  farther  in  the  interior  of  the  country  it  la  by  no  means  uncom- 
mon, living  In  pairs  or  small  families,  and,  aa  already  observed, 
frequenting  the  reeds  and  rushy  banks  of  mountain-streams  which 
flow  only  during  the  winter  season,  and  are  dried  up  by  the  summer 
heats.  Sometimes  also  it  is  found  in  woods  along  the  banks  of  rivers, 
but  always  in  the  neighbourhood  of  water ;  and  a  variety,  if  not  a  dis- 
tinct species,  is  even  said  to  inhabit  the  plains.    This  is  of  a  very  deep 
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reddish  fawn-colour,  and  has  bean  described  by  Afzelius  and  Hamilton 
Smith  as  a  distinct  species  under  the  denomination  of  A.  fvlro-mfvla. 
Excepting  In  the  redder  shade  of  its  colour,  however,  and  the  name 
of  Roodc  Jtlut-Boc,  or  lied  Roe-Buok,  by  which  it  ia  said  to  be  distin- 
guished among  the  Dutch  colonists  at  the  Cape,  it  does  not  appear  to 


Rietboc  (£.  t 


«•>. 


differ  materially  from  the  common  variety,  and  the  slight  shades  of 

variation  which  it  does  present,  are  most  probably  the  effect*  of  ita 

difference  of  habitat  and  other  accidental  circumstances.     The  same 

be  said  of  the  A.  Imbdlina,  or  Cream-Coloured  Antelope  of  these 

ion,  which  does  not  appear  to  present  any  characters  sufficiently 


irked    c 


peculiar  to  be  considered  aa  indicative  of  a  specific  die- 


48.  B.  rtdimcut  (A-alUope  rediaiea,  Pallas),  the  Wonto,  Or  Nagor, 
known  only  from  tha  description  of  Adanson  and  the  figure  of  Button, 
is  a  species  so  nearly  resembling  the  Riet-Boc  that  some  naturalists 
have  not  hesitated  to  unite  them.  It  is  4  feet  long  from  the  muiale 
to  the  origin  of  the  tail,  2  feet  4  inches  high  at  the  shoulder,  and 
2  feet  6  inches  at  the  croup  ;  the  head  is  9  inches  long,  the  horns  5j 
inches,  and  tha  ears  G  inches.  The  horns  have  one  or  two  annul!  at 
the  base,  but  are  smooth  and  shining  throughout  the  remainder  of 
their  length ;  they  are  erect,  parallel,  and  almost  straight  till  within 
a  short  distance  of  the  points,  where  they  curve  forwards.  The 
oolour  was  uniform  fawn  or  pale  red,  without  any  white  about  the 
breast  or  belly,  and  the  hair  was  long,  rough,  and  undulating,  and  did 
not  lie  smooth  or  close  to  the  body — characters  which  all  tend  to 

S proximate  the  animal  to  the  Riet-Boc,  and  more  particularly  to 
s  variety  which  is  said  to  inhabit  the  plains.     It  is  found  in  the 
neighbourhood  of  Gore*,  on  the  west  coast  of  Africa. 

Dr.  J.  E.  Qray  refers  the  Bohor  UtntUopt  Bohor,  Rilppell)  as  a 
Variety  to  this  species.  He  says,  "  When  in  Frankfort  I  ohserved 
that  the  male  Anliiopt  Bohor  from  Abyssinia  was  rather  larger  than 
the  male  of  A.  rcdunca  from  Senegal,  in  the  same  collection,  and  the 
home  more  slender ;  the  female  was  darker  and  browner  than  the 
male  :  both  sexes  have  more  black  in  the  carpus  and  tarsus  than  the 
specimen  of  J.  rerfunco  in  the  same  museum.' 

The  genus  Rapnicenu,  of  Colonel  Hamilton  Smith,  appears  to  be  a 
very  doubtful  one.  Dr.  J.  E.  Gray  says  that  the  author  formed  it 
"  from  two  pairs  of  home  on  pert  of  the  frontal  bone*  in  the  College  of 
Surgeons,  which  he  called  Raphictrui  aaUieonit  and  R  nbulata." 
The  figures  are  not  sufficient  to  identify  the  species,  and  we  now 
know  that  the  homs  differ  greatly  in  individuals  of  the  same  species, 
and  during  the  growth  of  the  same  specimen.  R  acaticornu  may  be 
the  horns  of  the  Duyker-Boo  {Ctphaloput  Qrimmia). 
2.     Cervine  Avtttttpet. 

These  Antelopes  have  rather  a  heavy  body  ;  an  elongated  tail,  with 
short  hair  at  the  base,  and  a  tuft  of  longer  hair  at  the  tip ;  the  horns 
elongated  and  generally  of  a  large  size. 
Adenola 

Has  a  cervine  muffle,  cordate,  and  moderate;  the  nose  hairy  between 
and  over  the  nostrils;  the  horns  sublyrate,  ringed,  when  young 
recurved;  no  tear-bag,  or  covered  by  atuftofhair;  the  hair  of  the 
back  whorled,  and  the  hair  of  dorsal-line  and  back  of  head  reversed ; 
the  tail  elongated  and  hairy. 

The  only  species  of  this  genus  is  very  like  the  species  of  EUoiragvi, 
but  has  a  smaller  and  more  cervine  muzzle  and  lyrated  horns.  It 
differs  from  the  next  genus  in  the  form  of  the  tail  and  absence  of  the 
mane,  and  from  it  and  Blcolragut  in  having  a  tuft  of  hair  in  front  of 
the  orbit. 

4S.  A,  Kub(Anlilcptadtnota,  II.  Smith),  ike  -£quitoon,  or  Kob,  is  of 


»s  antilopej:. 

■  pale  brown  colour.  The  end  of  the  nose,  the  inside  of  the  inn,  the 
chest,  belly,  and  inside  of  the  logs  and  thighs,  tip  of  tail,  and  end- 
hand  above  the  hoofs  are  white  ;  the  front  of  the  fore  and  hind  lege, 
and  the  end  of  earn  and  tail,  black ;  the  hair  of  dorsal-line  reversed, 
with  a  whorl  on  the  shoulder  and  loins.     There  has  been  a  good  deal 
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Kobut 

Has  the  horns  elongated,  sublyrate,  bent  back,  and  then  forward  at 

the  tip ;  the  muffle  cervine. ;    no  tear-bag  or  inguinal  pores  ;  the  hair 

rough  and  elongated  ;    the  neck  covered  with  longer  diverging  and 

drooping  hair ;  the  tail  rather  elongated,  depressed,  hairy  on  the  sides 


jEqiiiloon  iAdtnota  A"o*j. 
of  ooafusion  about  this  species.  The  figure  that  we  have  given 
referred  by  Mr.'Ogilby,  in  the  'Penny  Cyclopaedia,'  to  a  new  species 
'which  he  named  AnlUope  Koba.  His  description  of  the  animal, 
however,  refer*  to  the  AntHope  Sing-Sing  of  Bennett,  the  JToous  Sing- 
Sing  of  the  British  Museum  Catalogue.  On  this  species  Dr.  Oray 
makes  the  following  observations  ; — 

"  A  fine  pair  has  been  at  Knowsley  some  years.  Thinking  them 
new  I  described  them  as  A.  annvlipa.  Mr.  Ogilby  has  called  it  the 
Nagor ;  but  it  is  scarcely  the  Nagor  of  Buffon.  An  adult  mate  noticed 
by  Mr.  Ogilby  aa  the  Kob  is  now  in  the  museum  of  the  Zoological 
Society.  It*  horns,  like  the  male  at  Knowsley,  are  muoh  worn  down. 
They  whistle  like  a  stag.  Buffon  ('Hist.  Nat,'  12—219,  267,  t.  32, 
pL)  figures  a  skull  with  horns  brought  from  Senegal,  by  Adanson, 
under  the  name  of  Kob,  which  is  also  called  the  Pail  Vacht  Brant. 
Kniebcn  gave  this  figure  the  name  of  A.  Kob,  and  Pennant  called  it 
the  Qambian  Antelope  ('Syn.'  L  39). 

"  The  figure  somewhat  resembles  the  head  of  a  half  grown  male  of 
this  species,  but  the  horns  are  longer  and  have  more  rings  than  the 
specimen  in  the  British  Museum  ;  but  I  am  inclined  to  agree  with 
Mr.  Ogilby  in  believing  that  it  was  intended  for  this  species.  In  the 
Jardin  des  Plantea  they  called  the  Sing-Sing  the  Kob  of  Senegal.  This 
may  be  a  mistake  for  the  Koba.  I  may  remark  that  the  horns  of  the 
Koba,  in  the  same  plate  of  Buffon,  are  represented  with  more  ring* 
than  are  mentioned  m  the  description. 

"  Colonel  Hamilton  Smith  describes  two  figures,  a  male  and  female 
specimen,  which  were  alive  in  Exeter  Change ;  and  figures  the  male 
and  its  skull  and  horns  under  the  name  of  A.  adtnola,  which  well 
agrees  with  this  species,  and  has  the  peculiar  distribution  of  its  hair 
— hence  its  name  :  but  he  save,  '  It  has  a  long  open  suborbital  slit, 
and  small  black  brushes  on  the  knees ; '  but  this  I  suspect  must  be  a 
mistake,  as  he  himself  observes  that  no  lachrymal  cavity  was  found  in 
the  skull  He  might  have  mistaken  the  tuft  of  hair  for  the  gland,  at 
the  distance  at  which  he  aaw  the  specimens. 

"He  also  ('Q.  A.  K.'  iv.  221)  described  a  specimen  which  was 
in  Exeter  Change,  which  he  regarded  as  the  Qambian  Antelope  of 
Pennant,and  calls  it  A .  farftx.  His  characters  agree  in  moat  particu- 
lars with  this  species,  but  he  says,  it  had  '  a  long  lachrymal  sinus,  and 
had  small  brushes  on  the  knees.'  If  there  was  not  some  mistake  in 
transcribing  these  descriptions,  both  these  animals  should  be  GaaUat, 
but  I  have  never  seen  any  which  agreed  with  them. 

"  The  young  male  in  the  British  Museum  shows  the  development 
of  the  homs  of  these  animals.  The  upper  rings  of  the  growing  horn 
falls  off  in  large  thick  flakes  a>  the  horn  increases  in  size  beneath : 
this  explains  how  the  extent  of  the  smooth  tapering  part  of  the 
horns  increases  in  length  as  the  horn  grows  ;  and  how  the  number  of 
rings  are  found  to  be  nearly  the  same  in  the  various  ages  and  different 
individuals  of  the  various  species.  Mr.  Whitfield  informs  me  that 
the  scrotum  is  rarely  developed  or  dependent  externally  in  different 
kinds  of  antelopes  before  they  have  completed  their  first  year." 

SO.  A.  Ltthit,  the  Lechee.  This  animal  is  nearly  aa  large  as  the 
Water-Buck.  It  is  of  a  pale-brown  colour.  The  orbit  and  lower  part 
■f  the  body  is  whitish ;  the  front  of  the  legs  is  dark  brown ;  the 
bonis  are  elongate  and  strongly  knotted  in  front :  the  withers  have  a 
small  roundish  whorl  of  hair.  It  is  a  native  of  South  Africa  on  the 
banks  of  the  river  Zouga,  lit  21°.  There  is  a  male  specimen  in  the 
British  Museum. 
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51.  Kobut  cllipiiptymnut  (Antilopc  lUipriprymna,  Ogilby),  the 
Photomok,  or  Water-Buck.  The  following  is  Mr,  Ogilbys description 
of  this  animal  in  the  ' Penny  Cyeloptedia :—  The  whole  length  of  the 
animal  from  the  muzzle  to  the  root  of  the  tail  was  7  feet  3a  inches; 
its  height  at  the  shoulder  nearly  i  feet,  and  to  the  top  of  the  horn 
upwards  of  7  feet ;  the  homs  measured  30  inches  upon  the  curves, 
the  ears  were  upwards  of  8  inches  long,  and  the  tail,  with  its  terminal 
tuft,  1  foot  9  inches.  The  horns  are  very  thick  and  heavy ;  they 
spread  widely  outwards,  are  nearly  straight  for  the  first  half  of  then- 
length,  and  then  turn  forwards  with  a  gradual  and  uniform  curvature, 
They  are  surrounded  with  2i  prominent  anauli,  forming  large  knob* 
in  front  and  deeply  striated  between,  but  nearly  obliterated  behind  j 
the  last  six  inches  are  smooth,  and  the  points  blunt.  Next  to  the 
character  of  the  homs,  this  species  is  most  readily  to  be  distinguished 
by  a  ribbon  of  pure  white,  which  passes  over  the  croup  and  down 
each  hip,  uniting  between  the  thighs,  and  forming  a  perfect  ellipse, 
having  the  root  of  the  tail  in  one  of  its  foci,  and  contrasting  most 
singularly  with  the  dark  rusty  iron-gray  of  the  surrounding  parts.  It 
is  to  this  mark,  which  Is  so  peculiarly  characteristic  of  the  apecies, 
that  the  name  of  KMptipripaniu  refers.  This  animal  is  a  native  of 
South  Africa,  from  whence  it  was  originally  brought  by  Mr.  Steed- 
man  and  exhibited  with  other  specimens  of  South  African  animals 
in  the  Colosseum,  Regent's  Park.  It  has  got  the  name  of  Water- 
Buck  from  its  habit,  when  alarmed,  of  rushing  into  and  crossing 
very  rapid  rivers.  It  Uvea  in  small  herds  on  the  banks  of  rivers, 
and  has  not  been  known  to  occur  south  of  23°.  The  flesh  ia  not 
regarded  as  good  for  food,  as  it  has  a  rank  pungent  smell,  and 
disagreeable  taste. 

52.  K.  Sing-Sing  (Antilope  Koba,  Ogilby),  the  Sing-Sing.  Thisspecies 
diners  in  the  tints  of  its  colouring  as  well  aa  the  length  of  its  hair  at 
different  seasons  of  the  year.  The  following  are  the  characters  of 
the  species.  The  colour  is  reddish  or  yellowish-gray  brown,  rather 
grayer  on  the  shoulders ;  the  nose,  lips,  hinder-parta  of  the  thighs, 
under  the  neck  from  the  ears  to  the  gullet,  a  streak  over  the  eye,  and 
ring  above  the  hoofs  and  false  hoofs,  white  ;  the  belly  and  lags,  end 
of  tail  and  legs,  from  shoulder  to  bock,  black.  The  females  are 
grayer  and  have  the  belly  and  upper  part  of  the  legs  paler. 

This  animal  is  called  Sing-Sing  by  all  the  negroes.  They  do  not 
think  that  their  flocks  will  be  healthy  or  fruitful  unless  they  have  a 
Sing-Sing  with  them,  just  as  a  fancy  is  entertained  by  some  persons 
in  England  for  having  a  goat  in  a  stable.  The  English  on  the 
Gambia  call  it  a  Jackass-Deer  from  its  appearance,  and  it  is  called 
Koba  and  Kasaimause  by  the  negroes  at  Macarthy'fl  Island.  Its  flesh 
is  strong,  and  not  pleasant  eating.  As  far  aa  can  be  judged  by 
recollection  and  description,  the  adult  specimen  at  Knowsley,  the 
young  male  and  adult  female  in  the-  British  Museum,  the  male  and 
female  at  Frankfort,  and  the  adult  male  in  the  Paris  menageries,  are 
the  same  species. 

Buffon  figured  ('Hist  Nat,'  210,  207,  lii.  t  32,  f.  2,)  under  thename 
Koba,  a  pair  of  horns  which  were  in  the  library  of  St,  Victor  at 
Paris.  He  described  them  as  larger  and  more  curved  above  than 
those  of  the  Kob,  1 8  inches  long,  and  5  inches  in  circumference  at  the 
base;  and  he  refers  them  to  an  animal  which  Adanson  sayais  called  Koba 
in  Senegal  and  the  Great  Brown  Cow  by  the  French  colonists.  Pallas 
refers  these  bonis  to  A .  Pygarga,  and  the  figures  and  description  agree 
many  particulars  with  the  horns  of  that  species,  but  they  are  rather 
longer  and  have  more  rings.  Pennant  ('  Syn.  Mam.'  38)  gave  the  name 
of  Senegal  Antelope  to  Buffon 'a  short  account  and  figure,  but  has 
added  to  it  the  description  and  figure  of  the  head  of  a  akin  which 
from  Amsterdam,  and  appears  to  be  A.  Caana  of  South  Africa. 
n-  ('Diet.  Sci.  Nat/ii.  235,)  only  translated  Pennant's  name  to 
A.  Stntgaltwti.  Erxleben  ('  Syn.'  293)  and  Zimmermann  ('  ZooL'  SIS) 
have  translated  Pennant's  description  of  his  skin  from  Amsterdam  of 
A.  Caama,  and  called  it  A.  Koba,  referring  to  Buffon's  description  and 
Daubenton's  figure.  Fischer,  Hamilton  Smith,  and  M.  Sundevall 
regard  the  Koba  of  Buffon  the  same  as  the  Korrigum  of  Denham  and 
Clapperton ;  but  the  horns  of  that  apecies  are  considerably  larger  and 
much  thicker  at  the  base  than  those  described  by  Daubenton,  and  the 
angulations  of  the  horns  are  higher  and  more  regular.  It  should  be 
remarked  that  Buffon  describes  his  homs  as  having  11  or  12  rings, 
but  figures  them  as  having  17  or  18.  Mr.  Ogilby  (' Penny  Cyclopaedia' 
and  'Proceedings  of  Zoological  Society '}  conaidem  Buffon's  Koba  to  be 
Sing-Sing,  from  the  length  of  the  horns,  and  in  the  number, 
disposition,  and  form  of  the  rings.  His  figure  more  nearly  agrees  with 
the  horns  of  that  species  than  of  that  of  the  A,  Pygarga,  to  which 
Pallas  first  referred  it ;  but  the  hums,  according  to  Dr.  Oray,  are  repre- 
sented much  more  lyrated  than  any  homs  of  the  Sing-Sing ;  indeed, 
of  the  specimens  which  had  come  under  his  observation 
had  had  any  inclination  to  assume  that  form ;  but  aa  this  is  the  only 
West-African  species  which  in  any  way  agrees  with  Buffon's  figure, 

— irbaps  it  ia  best  to  adopt  Mr.  Ogilby'i  ""'      '" 

oba  or  Kob  appears  to  be  common   to  many  species. 
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Bamalii  Scmgalewii  (Anlilope   adawta.    and 
,.  as  synonyma  of  this  species.     (Gray,  'British 
n  Catalogue,'  Mammalia,  Part  III.,  p.  101. 


Hm  conical,  elongate,  recurred,  rather  compressed,  ringed  horns, 
arising  immediately  above  the  orbits  ;  the  nape  with  *  linear,  erect, 
reversed  mane ;  the  tear-bag  covered  with  a  tuft  of  hair.     The  female 


The  Blauw-Uoc  (.*.  leucopl.m). 
head  ia  9  inches  long  from  the  muzzle  to  the  base  of  the  homa ;  these  are 
2  feet  2  inches,  measured  along  the  curves ;  the  length  of  the  ears  is 
8  inches  ;  and  that  of  the  tail,  with  its  terminating  tuft,  1  foot.  The 
horns  are  round,  uniformly  curved  backwards,  and  marked  with  from 
SO  to  80  prominent  and  complete  rings,  the  laat  six  inches  being  smooth, 
and  the  points  very  fine  and  sharp.  The  hide  of  this  animal  is  perfectly 
black,  and  it  is  this  colour  reflected  through  the  ashy-gray  hair  that 
communicates  the  dark -Una  shade  which  has  given  rise  to  the  name 
of  Blauw-Boc,  or  Blue-Buck,  by  which  it  has  long  been  known  among 
the  Dutch  at  the  Cape  of  Good  Hope. 

The  Blauw-Boo  lives  in  pairs  or  small  families  of  five  or  six  individuals 
on  the  open  plains  of  South  Africa,  north  of  the  Kurrichane.  It  is 
dangerous  when  wounded,  and  during  the  rutting  season  in  particular 
ia  said  to  attack  indiscriminately  every  animal  that  comes  in  its  way. 
It  ia  exceedingly  swift.    The  flesh  is  eaten,  but  is  not  pleasant. 

Anlilopcbarbnta.ll.  Smith,  the  Takhaitje,  beautifully  figured  by  Mr. 
Daniell  in  the  'African  Scenery,'  is  a  variety  of  this  species,  and 
differs  from  the  Blauw-Boc  by  its  long  flowing  mane,  copious  beard, 
and  superior  size.  This  animal  inhabits  the -country  in  the  vicinity 
of  Latakoo,  and  ia  called  Takhaitze  by  the  Betohuenas.  It  is  said 
to  be  ao  wild  and  ferocious  that  the  natives  are  afraid  to  attack  it 
openly  with  the  assagai,  or  Bpear,  as  they  do  other  game,  but  take  it 
generally  in  pitfalls  covered  over  with  sticks  and  earth.  It  is 
commonly  found  in  pairs  upon  the  open  plains,  but  when  dis- 
turbed makes  for  the  wooded  heights,  which  are  thickly  covered 
with  the  oommon  mimosa,  upon  which  both  this  animal  and  the 
Giraffe  delight  to  feed,  lie  name  Takhaitze  signifies  a  fierce  or 
wicked  beast,  and  expresses  the  dread  with  which  the  resolution  and 
prowess  of  this  powerful  animal  inspire  the  Betehuanas,  who  seldom 
venture  to  approach  it  openly. 

A .  equina  of  Geoffrey  ia  also  a  variety  of  this  species. 

Another  probable  variety  ia  the  Dacoi,  or  White-Mouth  of  the 
Manriingoa,  the  Kob  or  Kobe  of  the  Joliffs,  the  Vache  Bruno  of 
the  French  in  Senegal  Mr.  Whitfield,  who  has  brought  several  pairs 
of  home  of  this  animal  to  England,  says  that  the  flesh  is  very  good 
to  eat 

5*.  jS.  mow,  the  Black-Buck,  is  black,  with  the  face  white,  having  a 

dark  streak.     The   female   and  young  are  brown.     This   species  is 

known  from  the  description  and  specimens  of  Captain  Harris,  and  also 

specimens  in  M.  Sundevall's  collection. 

Oryx 

Has  elongate  subulate  horns,  ringed  at  the  base,  straight  or 
slightly  arched,  placed  on  a  line  with  the  face;  the  neck  maned 
above  and  below;  a  Bubcervine  nose,  the  nose  only  margining  the 
nostrils;  the  hoofs  narrow  in  front,  and  false  hoofs  large. 

6o.  0.  Oaztlla  (AutQopt  Oryx,  Pallas),  the  Kookaa.ro.  or  Oems-Boc. 
This  is  the  Oryx  of  Cuvier,  the  Papan  of  Bi  " 
Antelope  of  Pennant      It  is  a  heavy  stout 
length,  and  3  feet  2  inches  high  at  the  shoulder ;  the  length  of  the 


horns  is  from  3  feet  to  2(,  that  of  the  ears  7  inches,  and  that  of  the 
tail  13  or  11  inches.  The  horns  are  almost  perfectly  straight,  very  little 
divergent,   and   situated   in  the  plane  of  the  forehead;   they  in 


Oems-Boc  (Oryz  Gaxlla). 

obscurely  annulated  for  half  their  length,  black,  and  blunt  in  the  male, 
but  very  sharp-pointed  in  the  female.  The  ears  are  large  and  pointed, 
and  the  tail  pretty  uniformly  covered  with  long  black  hair,  forming  a 
large  switch.  The  general  colour  of  the  body  is  dark  rusty-iron  gray  on 
the  upper  parts,  and  white  on  the  under,  the  two  being  separated  on  the 
flanks  by  a  broad  longitudinal  band  of  dark  brown  or  black ;  and  the 
hair  of  the  back  and  neck  reversed.  The  head  is  white,  and  is  marked 
with  two  transverse  bands  of  deep  black,  rising  from  the  root  of  the  horns 
and  passing  down  the  face,  then  encircling  the  eye,  and  uniting  under 
the  lower  jaw  with  those  of  the  opposite  side.  From  this  point  a  black 
band  passes  down  the  throat  upon  the  chest,  where  it  divides  into 
four,  one  pair  of  which  pass  along  the  flanks  and  divide  the  colours 
of  the  upper  and  under  parts  of  the  body,  the  other  pair  encircles 
the  fore  arms ;  the  thighs  are  likewise  black,  whilst  all  the  rest  of 
the  limbs  is  white,  except  a  black  mark  on  the  canons.  On  the  upper 
surface,  the  black  line  passes  down  the  neck  and  back,  and  expands 
into  a  broad  disk  on  the  rump.  These  colours  are  all  boldly  separated 
from  one  another,  and  the  harehnesa'of  their  contrast  produces  a  very 
lingular  effect  upon  the  appearance  of  this  animal.    - 

The  Oryx  inhabits  the  karroos  of  South  Africa.  It  is  never  found 
in  the  woods,  but  keeps  on  the  open  plains,  and  lives  in  pairs  or 
small  families  of  four  or  five  individuals.  It  is  extremely  dangerous 
to  approach  when  wounded,  if  not  completely  disabled,  making 
vigorous  use  of  its  long  powerful  horns,  and  it  is  said  being  not 
unfrequently  the  first  to  commence  the  assault.  We  are  even  assured 
that  the  lion  himself  is  afraid  to  attack  this  powerful  and  courageous 
animal,  and  that  sometimes  when,  pressed  by  famine,  he  has  ventured 
to  do  so,  he  has  been  beaten  off  with  disgrace,  or  even  paid  for  his 
temerity  with  his  life.  Captain  Humming  says  that  it  eats  the  bulb  of 
the  Water-Root,  a  Liliaceous  plant. 

SO.  0.  Beita  (AnlUopt  Beita,  Riippell),  the  Beisa.  Two  specimens 
of  this  species  exist  in  the  Frankfort  Museum,  obtained  in  Abyaainis. 
They  differ  from  the  last  aperies  in  having  no  bunch  on  the  throat ; 
the  mane  of  the  nape  is  small  and  indistinct,  and  they  have  no  dark 
mark  on  the  rump. 

67.  0.  Ltuearyx(AntUopt  Ltuewyx,  Pallas),  theOryx.  This  species, 
also  referred  to  in  various  writers  under  the  names  of  the  Milk- 
white  Antelope,  the  White  Antelope,  and  the  AlgsreL  is  known  to 
the  Arabs  by  the  name  of  Abu-hard,  Jachmur,  and  Yaxmnr,  and  to 
the  Persians  as  El-WsJrugh-el-Bukraa.  It  is  perhaps  the  most 
celebrated  of  all  the  Antelope  genus,  being  the  species  which  is 
generally  supposed  to  have  given  rise  to  the  fabulous  Unicorn  of  the 
ancients.  It  is  indeed,  properly  speaking,  the  Oryx  of  ancient  writers, 
but  many  modern  authors  havs  followed  the  example  of  Pallas 
in  bestowing  that  name  upon  the  Oryx  GaxcUa  of  Southern  Africa, 
with  which  it  is  impossible  that  the  ancients  could  have  been 
acquainted,  whilst  the  present  species  has  received  the  name  of 
Laumyx,  from  an  epithet  bestowed  upon  it  by  jClisn  on  account  of 
its  white  colour.  The  horns  are  at  Brat  directed  in  the  plane  of  the 
forehead,  and  have  a  single  gradual  and  moderate  curvature  throughout 
their  whole  course,  forming,  as  it  were,  the  segments  of  a  very  large 
circle ;  they  are  small  in  proportion  to  their  great  length,  simulated 
about  half  way  up,  gradually   attenuated,   and  very    sharp   at  the 

Kints.  The  ears  are  long,  erect,  and  pointed;  and  the  tail  is  terminated 
a  very  copiously  furnished  tuft  of  long  hair  of  a  mixed  black  and 
gray  colour,  which  reaches  below  the  hocks.  The  hair  on  the  head, 
body,  and  extremities,  ia  universally  short,  and  lies  smoothly  along 
the  hide,  except  upon  the  ridge  of  the  back,  where  it  is  rather  longer, 
and  reversed,  or  turned  towards  the  head  in  a  direction  contrary  to 
that  on  the  other  parts  of  the  body,  and  forming  a  short  reversed 
mane  from  the  middle  of  the  back  to  the  occiput.    The  head  ia 
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white,  -with  a  brown  m 


the  whale  nook 


The  Oryx  (Oryx  Inteoryx). 
also,  on  tliii  thruat  as  well  as  on  the  upper  part,  ifl  of  a  uniform  rutty 
brown  colour,  but,  with  these  exceptions,  all  the  rest  of  the  body,  as 
well  as  the  lege  and  tail,  axe  milk-white. 

This  apeciea  is  frequently  represented  on  the  monuments  of  Egypt 
and  Nubia,  and  particularly  in  the  inner  chamber  of  the  great  pyramid 
at  Memphis,  where  a  whole  group  of  these  animals  is  represented, 
inline  being  driven  or  pushed  forwards,  and  others  led  by  the  horns 
or  by  a  cord  about  the  neck,  apparently  by  way  of  tribute  from  some 
subject  or  conquered  nation.  With  one  exception  these  representa- 
tions are  invariably  in  profile,  so  that  only  one  horn  is  seen.  The 
present  species  is  gregarious,  and  lives  in  large  herds  in  Senear, 
Nubia,    and  Senegal,   feeding   principally  upon  different  species  of 

Our  engraving  of  this  species  is  copied  from  one  of  H.  F.  Cuvier, 
who  supposed  it  belonged  to  a  different  speciea  from  the  present,  and 
referred  It  to  the  Ardilape  Qiadia  of  Pallas  and  the  Algaztl  of  Prosper 
Alpinus,  both  of  which  we  now  believe  to  be   identical  with  Oryx 

Cilt<""yJr*  Addax 

Has  alonder,  elongated,  ringed,  slightly  spirally -twisted  horns, 
sloping  nearly  in  a  line  with  the  face  ;  the  forehead  with  long  hair ; 
the  neck  with  a  slight  gular  mane ;  the  nose  hairy,  ovine  ;  the  hoofs 
semicircular,  thin-edged ;  the  tear-bag  marked  with  a  tuft  of  hair. 

58.  A.  luuomaculatiu  {AMilope  Addax,  Lichtenstein),  the  Addax. 


The  Addax  is  mentioned  by  Pliny  under  the  name  of  Strtptiarat, 
which,  says  he,  the  Africans  call  Addax  (or  it  may  be  Addas,  for  the 
■  Ji-tctm   a  the  Word  used  in  the  passage  referred  to,  and 


it  may  be  derived  from  either  of  these  forms  in  the  n 
From  the  time  of  Pliny  the  only  information  which  we 
this  animal  till  a  very  recent  period  was  derived  from  a  figure  and 
description  of  the  skull  and  horns  sent  by  our  celebrated  countryman 
Caiua  to  his  friend  Oeener,  and  inserted  in  the  great  work  of  that 
early  naturalist :  the  travellers,  Riippell,  Hemprich,  and  Ehrenberg, 
re-discovered  this  species,  and  what  is  singular  enough,  under  the 
ancient  African  name  ascribed  to"  it  by  Pliny,  the  Arabs  still  denomi- 
nating it  Akasch,  Akaa,  or  Addas,  with  the  addition  of  the  syllable 
A  su  (father),  which  they  bestow  upon  many  other  ■ntmials,  as  Abu- 
Hannis  (Father  John)  for  the  Ibis,  Ac 

The  length  of  the  full-grown  Addax  is  6  feet  from  the  muzale  to 
the  root  of  the  tail,  and  its  height  at  the  shouldsr  3  fset ;  the  horns, 
measured  along  the  curves,  are  3  feet  long,  the  ears  8  inchsa,  and  the 
tell,  with  its  terminating  tuft,  1  foot.  The  animal  is  therefore  about 
the  size  of  a  large  ass,  of  which  it  has  likewise  much  of  the  make  and 
proportions,  the  heavy  head,  thick  neck  and  lege,  and  switch  tail. 
The  horns  are  round,  rather  slender  in  proportion  to  their  length, 
twisted  outwards  and  describing  two  turns  of  a  wide  spiral,  annulated 
to  within  fire  or  six  inches  of  the  points,  which  are  smooth  and  sharp ; 
the  form  of  the  horns  of  the  female  does  not  differ  from  that  of  the 
male,  but  in  the  young  they  are  almost  straight  The  can  an  pretty 
long  and  proportionally  broader  than  in  most  of  the  smaller  ante- 
lopes ;  the  tail  reaches  almost  to  the  hock,  and  ia  terminated  by  a 
switch  of  long,  coarse,  gray  hair.  The  whole  head  and  neck,  both 
above  and  below,  are  of  a  deep  reddish-brown  colour,  except  a 
transverse  mark  of  pure  white  across  the  tower  part  of  the  forehead, 
between  the  orbits,  which  expands  on  the  cheeks  and  half  surrounds 
the  eyes  ;  a  patch  of  black  curly  hair  surrounds  the  root  of  the  horns, 
and  there  ia  a  scanty  beard  of  the  same  colour  on  the  larynx  ;  all  the 
rest  of  the  animal,  including  the  entire  body  from  the  neck  backwards, 
as  well  as  the  legs  and  tail,  are  grayish-white ;  the  hoofs  are  black, 
and  remarkably  broad,  to  enable  the  animal  to  pass  more  easily  over 
the  fine  and  loose  sands  of  the  deserts  in  which  it  resides. 

These  animals  live  in  pairs  on  the  sand;  deserts  of  Central  Africa 
and  appear  to  extend  over  the  greater  part  of  the  continent. 
Hemprich  and  Ehrenberg  found  them  in  Dongola ;  and  a  pair  Of 
horns  were  brought  from  Bornou  by  Denham  and  Clapperton,  and 
deposited  in  the  British  Museum. 

3.    GaaSlikl  Anldopa. 

These  Antelopes  hsvs  a  heavy  body ;  strong  legs ;  the  hoofs  and 
false  hoofs  large ;  the  tail  very  short,  flat,  and  hairy  above ;  the  horns 
conical  and  recurved. 

CapricornU 

Has  short,  strong,  conical,  inclined,  recurved  horns,  arising  behind 
the  orbit ;  the  nose  cervine  ;  the  muffle  moderate  ;  the  tear-bag  and 
interdigital  pores  large. 

EB.  C.  SumalrauCi  (AniHopt  Sumairentii,  Desmarest),  the  Cambing 
Out  an,  or  Sumatran  Antelope,  first  noticed  by  Mr.  Maraden  in  his 


The  Cunning  O 


n  (<7.  Bumatrmiii). 


'  History  of  Sumatra, '  is  about  1 1  feet  in  length,  and  2  fset  9  inches 
high  at  the  shoulder.  The  horns  are  8  inches  long,  very  thick  at  the 
base  and  much  attenuated,  slightly  and  uniformly  curved  backwards. 
The  muzzle  ia  distinct  and  well  formed ;  the  lachrymal  sinuses  open 
by  a  small  circular  aperture,  and  between  them  and  the  muzzle,  on 
eaoh  side,  is  a  long  linear  apace,  nearly  two  inches  in  length  by  a 
quarter  of  an  inch  broad,  naked,  and  covered  with  a  soft  black 
integument,  which  represents  the  maxillary  gland,  and  secretes  a 
particular  humour.  The  ears  and  tail  are  of  moderate  length,  the 
hoofs  very  large,  the  limbs  short  and  stout,  and  the  whole  form  of  tin 
animal  robust  and  powerful.    The  bod;  ia  thickly  covered  with  a  cent 
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of  long  hair,  of  a  dark-brown  colour,  almost  black,  exoepting  along 
the  nape  of  the  nook,  on  the  shoulders,  and  inside  the  ears,  where  it 
is  white,  and  under  the  lower  jaw,  which  is  of  a  deep  straw-colour. 
The  whjto  hairs  of  the  nook  and  shoulders  are  much  longer  than  on 
other  parte  of  the  body,  and  form  a  kind  of  Sowing  mane ;  the  hair 
on  the  head  and  limbs,  on  the  contrary,  is  much  shorter  than  else- 
where, the  kuees  are  without  brushes,  and  the  tail,  which  is  rather 
shorter  than  the  ears,  is  covered  throughout  its  whole  extent  with  hair 
of  moderate  and  equal  length,  and  of  the  same  dark-brown  colour  aa 
that  od  the  body. 

The  Combing  Outan,  or  Wild  Goat,  so  called  by  the  Malays, 
inhabits  the  hilly  forests  of  Sumatra,  and  is  described  by  Mr.  Maraden 
as  being  of  a  wild  character,  extremely  active  and  sure-footed,  with 
much  of  the  habits  and  character  of  the  Common  Goat  and  Ibex,  of 
which  it  baa  the  roving  fearless  eye  and  bold  undaunted  bearing. 

60.  O.  Babalnia  (C.  Thar,  Ogilby),  the  Thaar,  Thar,  Serow,  or  lino, 
is  of  a  gray,  brown,  blackish  washed  colour,  with  the  crown  and  dorsal 
streak  black  ;  the  nose,  chin,  inside  of  ears,  lower  part  of  mane  and 
tegs  below  the  hooks,  whitish.  It  is  a  native  of  Nepaul,  and  is  princi- 
pally known  by  the  drawings  and  specimens  presented  by  B.  H. 
Hodgson,  Esq.,  to  tbe  British  Museum. 

The  Thar  inhabits  the  oentral  region  of  Nepaul,  at  an  equal  distance 
from  the  snows  of  the  Himalayan  range  on  the  one  hand,  and  the 
sultry  heats  of  the  low  plains  of  India  od  the  other.  It  is  the  most 
common  of  all  the  wild  ruminants  which  are  found  in  that  country, 
and  its  ohase  is  the  favourite  exorcise  and  amusement  of  the  hill 
tribes.  Its  flesh  is  indeed  coarse,  but  there  is  plenty  of  it—and  these 
rude  people  are  easily  satisfied  on  the  score  of  quality,  provided  the 
quantity  be  sufficient.  Its  habits  are  wild  and  solitary ;  it  is  seldom 
found  in  herds,  however  small ;  tbe  grown  males  especially  live 
apart  in  the  mountains,  and  never  seek  the  society  of  their  species 
eioept  during  the  rutting  season.  As  might  be  supposed  from  its 
heavy  make  and  abort  stout  limbs,  it  is  a  alow  runner,  and  is  soon 
brought  to  bay  j  but  it  leaps  well,  and  makes  its  way  over  broken 
ground  with  greater  ease  than  in  open  level  situations.  It  is  found 
from  the  eastern  oonfines  of  Nepaul  to  tbe  banks  of  the  Sutlege,  but 
abounds  especially  towards  the  east.  The  Than  differ  from  the 
Antelopes  in  being  stout  clambering  animals,  but  they  are  not  allied 
to  the  Ox-Tribe. 

.  61.  C  critpa,  the  Japanese  Goat-Antelope,  has  a  harsh  crisp  brown 
or  brownish  fur,  with  whitish  sides,  white  cheeks,  and  legs  black-brown. 
It  is  t.  native  of  Japan. 

Nemorhtdul 

Has  short,  conical,  inclined,  recurved  horns,  arising  from  behind  the 
orbits  ;  the  nose  ovine,  hairy ;  the  fur  short. 

62.  N.  Qoral  {AtUilope  Gorat,  Hardwicke),  the  Qoral,  is  of  a  gray- 
brown  colour,  minutely  dotted  with  black  ;  cheeks,  chin,  and  upper 
part  of  throat,  white. 

The  Qoral  was  first  described  by  General  Hardwicke  in  the  'Lin- 
ngcan  Transactions.' 

This  animal  inhabits  the  kingdom  of  Nepaul,  and  lives  in  large 
herds  upon  the  elevated  plains  which  crown  ths  lower  ridges  of 
the  Himalayan  Mountains.  It  is  wild  and  fleet,  and  when  pursued 
flies  to  the  rocky  hills,  whore  it  easily  escapes  the  hunter,  and  is 
indeed  rarely  taken  except  by  stratagem.  Its  flesh  la  considered 
excellent  venison.  It  is  entirely  oonfined  to  the  cold  upper  regions  of 
Nepaul,  and  is  incapable  of  bearing  the  sultry  heat  of  the  plains  of 

Matama 

Hss  small,  conical,  round,  nearly  erect  horns,  slightly  inclined  back- 
wards, and  recurved  at  the  tip,  ringed  at  the  base ;  the  nose  ovine, 
hairy ;  the  fur  double,  the  outer  very  long,  hairy,  and  dependent, 
the  under  short  and  woolly. 

83.  M.  Americana,  the  Haiame,  tir  Spring-Buck.    The  colour  of  this 

creature  is  white ;  the  horns  and  edge  of  the  nostrils  black.     It  is  the 

H  luntnin  Sheep-Antelope  of  Bennett,  the  Rocky-Mountain  Sheep  of 

Jameson.     It  inhabits  the  Rooky  Mountains  of  North  America. 

Rikpicapra 

Has  elongate  slender  round  horns,  nearly  erect  from  above  the 
orbit,  and  suddenly  hooked  backward  at  the  tip ;  the  nose  ovine, 
hairy ;  the  fur  soft. 

81.  R.  Trogw  (Anttlopt  Bupicapra,  Pallas),  the  Chamois  or  Gems. 
It  is  the  only  animal  of  western  Europe  that  partakes  in  any  degree 
of  the  characters  of  the  Antelopes.  The  horns  are  seldom  more  than 
6  or  7  inches  long,  and  are  nearly  parallel  throughout  their  whole 
extent  The  entire  length  of  the  body  is  about  3  feet  3  inches,  that 
of  the  head  to  the  root  of  the  horns  6  inches,  that  of  tbe  ears  4 
Inches,  of  the  tail  3J  inches,  and  tbe  height  at  the  ahoulders  rather 
better  than  2  feet.  Tbe  whole  body  Is  covered  with  long  hair,  banging 
down  over  tbe  sides,  of  a  deep-brown  colour  in  winter  and  brownish 
fawn-colour  in  summer,  being  in  spring  slightly  mixed  with  gray :  the 
head  is  of  a  very  pale  yellow  or  straw -colour,  with  a  dark-brown  band 
on  each  ride  passing  from  the  root  of  the  ears  to  the  corners  of  the 
mouth,  and  encircling  the  eyes  and  base  of  tbe  horns;  the  tail  is  short 
and  black,  and  the  edges  of  the  hips  and  interior  of  the  thighs  and 
ears  alone  white.  The  face  Is  straight,  aa  in  the  goat ;  the  ears  small, 
erect,  and  pointed ;  and  the  chin  without  a  beard.  lu  old  individuals, 
particularly  during  the  severe  colds  of  winter,  the  cheeks,  chin,  and 
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throat  turn  white,  and  the  breast  and  belly  are  at  all  times  of  a  Light 
silvery  brown  or  yellow.  Underneath  the  external  covering  there  is 
a  short  thick  coat  of  fine  wool,  which  lies  close  to  the  skin,  and  pro- 
tects the  animal  from  the  rigours  of  the  cold  mountain  regions  which 
it  inhabits.  Tbe  colours  of  both  ssxes  are  the  same,  but  the  females 
are  rather  smaller  than  the  males,  and  have  horns  less  abruptly  hooked 
backwards.  They  go  five  months  with  young,  and  kid  in  March  or 
April,  prod  aciny  one  or  very  rarely  two  at  a  birth,  which  they  suckle 
till  the  Ootober  following.  The  young  are  at  first  of  a  uniform  deep 
yellowish-brown,  with  the  lower  jaw,  sides  of  the  head  and  throat, 
white  i  and  the  same  dark  bands  through  the  eyes  aa  in  the  adults 
only  not  extending  so  far  back  on  the  bead. 


The  Chamois  {Rapita^ra  Trtfut), 

The  Chamois,  like  the  Ibex,  inhabits  the  loftiest  chains  of  the 
primitive  mountain  ridges,  and  displays  all  the  vivacity,  restlessness, 
and  agility  of  the  common  goat.  It  is  extremely  impatient  of  heat, 
and  during  summer  is  only  to  be  found  on  the  tops  of  the  highest 
mountains,  or  in  deep  glens  where  the  snow  lies  throughout  the 
year:  in  winter,  however,  it  descends  to  the  lower  ridges,  and  it  is 
then  only  that  the  hunters  can  pursue  it  with  any  hope  of  succeed. 
Its  senses  of  sight  and  smell  are  remarkably  acute  ;  it  scents  a  man 
at  a  very  great  distance,  and  displays  the  greatest  restlessness  and 
alarm  till  it  obtains  a  sight  of  the  object  of  its  terror,  leaping 
upon  the  highest  rocks  at  hand  in  order  to  command  a  more  exten- 
sive prospect,  and  uttering  a  suppressed  whistle  or  hissing  sound, 
being  all  the  time  in  a  state  of  the  greatest  agitation  ;  bat  no  sooner 
does  he  appear  in  eight  than  it  flics  with  the  utmost  speed,  scaling 
rocks  which  few  other  animals  could  attempt,  and,  if  not  intercepted 
by  stratagem,  soon  leaves  its  pursuers  for  behind.  The  usual  and 
most  successful  mode  of  hunting  the  Chamois  is  therefore  for  a  party 
of  hunters  to  unite,  and  surround  some  mountain-glen  which  they 
are  previously  known  to  frequent  for  the  purpose  of  lying  on  the 
fresh  snow  during  the  day-time;  towards  this  point  the  hunters 
advance  simultaneously,  when  the  animals,  of  course  scenting  those 
which  come  down  the  wind,  retire  in  an  opposite  direction  and  are 
intercepted  by  another  party.  The  food  of  the  Chamois  consists  of 
mountain  herbs,  flowers,  and  the  tender  shoots  of  trees  and  shrubs ; 
it  seldom  drinks.  Nothing  can  be  more  admirable  than  the  agility 
with  which  it  ascends  and  descends  rocks  apparently  perpendicular. 
It  does  not  descend  at  a  single  bound  nor  in  a  vertical  direction,  but 
by  projecting  itself  obliquely  or  diagonally  forwards,  striking  the 
boa  of  tbe  rock  three  or  four  times  with  its  feet  for  the  purpose  of 
renewing  its  force,  or  directing  it  more  steadily  to  the  point  it  aims 
at ;  and  in  this  manner  it  will  descend  a  rock  almost  perpendicular  of 
twenty  or  thirty  feet  in  height,  without  the  smallest  projection  upon 
which  to  rest  its  feet.  This  animal  is  extremely  partial  to  salt,  and 
many  stones  ore  met  with  in  the  Alps  hollowed  by  the  continual 
licking  of  the  Chamois  on  account  of  the  saltpetre  with  which  they 
abound.  The  species  is  found  in  all  the  high  mountain-chains  of 
Europe  and  western  Asia,  in  the  Pyrenees,  tbe  Alps,  the  Carpathian 
and  Grecian  mountains,  the  chains  of  Caucasus  and  Taurus,  and 
perhaps  in  other  situations. 

Aniiiecapra 

Has  erect  horns  arising  directly  over  the  orbit,  and  ending  in  a 
conical  recurved  tip  ;  the  nose  ovine,  hairy ;  the  fur  very  close  ;  the 
hairs  stiff,  coarse,  flattened,  wavy ;  the  tail  very  short 

65.  A.  Americana  lAnlilopefureiftr,  H.  Smith),  the  Cabrit,  or  Prong- 
Horn,  called  Cabree  by  the  Canadian  Voyageurs,  and  The  Goat  by  the 
Fur-Traders.  This  animal  measures  4  feet  t  inches  from  the  nose  to 
the  root  of  the  tail;  its  height  is  3  feet  at  the  shoulder,  and  the  same 
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st  -the  croup;  the  car*  are  upwards  of  6  inches  long,  and  the  tail 
The  home  rise  perpendicularly  from  the  skull,  imme- 
i]  orbits ;   they  spread  outwards,  sod  are  perfectly 


diately  above  t' 


The  Prong-Horn  {A.  Americana.) 

straight  till  within  2  or  3  inches  of  the  points,  where  they  curve 
suddenly  backwards  and  inwards,  forming  a  small  hook,  like  those  of 
the  Chamois.  The  prong  is  situated  upon  their  anterior  face,  and  in 
adult  »nim«l«  about  half-wny  up  from  the  root ;  below  it  the  horns 
are  strongly  compressed,  rough  nnd  scabrous  or  pearly,  like  ths 
antlers  of  deer ;  above  it  they  are  round,  black,  and  polished.  The 
prong  itself  is  also  very  much  compressed  ;  it  is  little  more  than  an 
inch  in  length,  and  points  forwards,  upwards,  and  a  little  outwards, 
The  ears  are  long,  narrow,  and  pointed ;  the  tail  short  and  bushy ; 
the  eye  large  and  lively  ;  the  limbs  long  and  slender;  and  the  whole 
form  and  appearance  of  the  animal  peculiarly  graceful  and  elegant. 
The  head,  ears,  and  legs  are  covered  with  short  close  hair  of  the 


iription,  but  that  of  the  body  is  long  and  padded,  and  of 
a  texture  altogether  different  from  that  of  other  m!in«l»  It  is 
tubular  or  hollow  within  like  the  feather  of  a  bird,  but  so  brittle  and 
devoid  of  elasticity  that  it  snaps  with  the  smallest  effort^  and,  when 
pressed  between  the  finger  and  thumb,  crushes  like  a  reed  and  never 
regains  its  original  form.  It  stands  directly  out  at  right  angles  to  the 
hide,  is  about  2  inches  long  on  the  back,  sides,  and  buttocks,  but  from 
the  ears  half-way  down  the  neck  it  exceeds  6  inches  in  length,  and 
forms  an  erect  mane,  equally  conspicuous  in  both  sexes.  On  the  nape 
of  the  neck,  shoulders,  back,  and  hips,  it  is  of  a  uniform  fawn-colour 
for  half  an  inch  at  the  point,  and  light-blue  with  a  tinge  of  rose- 
colour  at  the  root ;  on  the  sides,  chest,  and  belly,  the  latter  colour 
prevails  at  the  root,  and  the  point  is  of  a  pure  and  shining  white. 
The  extremities  are  uniform  light  fawn-colour  throughout,  except  on 
the  interior  of  the  fore  arms  nnd  thighs,  which  are  whits.  A  broad 
disk  of  pure  white  also  surrounds  the  tail,  and  passes  over  the  croup, 
and  ths  throat  is  likewise  marked  with  two  transverse  bands  of  the 
same  colour.  This  is  the  winter  dress  of  the  animal ;  but  Dr.  Richard- 
son, who  has  well  described  it  in  his  '  Fauna  Boreali-Americana,' 
informs  us  that  in  summer  when  the  new  coat  appears,  it  has  at  first 
the  ordinary  texture  and  appearance  of  common  hair,  and  that  it  only 
assumes  the  appearances  hers  described  on  the  approach  of  the  cold 

The  Prong-Horn  inhabits  all  the  western  parts  of  North  America 
from  the  53°  of  north  latitude  to  the  plains  of  Mexico  and  California, 
that  is,  presuming  this  species  to  bs  the  Mazama  of  Hernandez  :  it  is 
particularly  numerous  on  the  banks  of  the  southern  branch  of  the 
Saskatchewan,  and  on  the  upper  plains  of  the  Columbia  River,  and  a 
small  herd  annually  visits  the  neighbourhood  of  the  station  called  Carl- 
ton House,  where  some  even  linger  throughout  the  winter.  They  are 
gregarious,  frequent  tbe  open  plains  and  hills  of  moderate  height,  never 
inhabit  closely- wooded  districts,  and  migrate  from  north  to  south 
according  to  the  season.  When  ths  ground  is  clear,  their  speed  sur- 
passes that  of  most  other  animals,  but  a  good  horse  easily  outstrips 
them  after  a  slight  fall  of  snow.  Tbey  are  extremely  curious,  and  ths 
Indians,  and  even  the  wolves,  as  we  are  informed  by  Dr.  Oodmsn, 
know  how  to  take  advantage  of  their  curiosity  to  get  within  reach  of 
them,  by  crouching  down,  and  moving  forwards  or  stopping  alter- 
nately. The  antelopes  wheel  round  and  round  the  object  of  their 
attention,  decreasing  their  distance  at  every  turn,  till  at  last  they 
approach    sufficiently   near   to    be    shot    or   captured.      This   habit 
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by  the  Indians,  they  are  only  hunted  in 
females  produce  one  kid,  and  occasionally  two 
of  June. 

IL  Antelopbs  or  the  Desert. 

In  this  section  the  animals  bare  a  broad  nose  with  the  nostrils 

subvalvular,  and  lined  with  bristles  within.     Dr.  J.  E.  Gray  divides 

these  into  two  groups,  the  Equine  Antctapa,  and  the  Bovine  A  ntdopet. 

1.  Scwiw  Anldopa. 

These  Antelopes  have  a  broad,  depressed,  spongy,  bristly  muzzle, 
with  large  nostrils,  covered  with  a  large  spongy  valve. 
ConhocAetce 

Has  the  horns  bent  down,  and  outwards  on  the  aides,  broad  at  the 
base,  bent  up  at  the  tip ;  the  nose  broad,  dilated,  spongy,  bristly ; 
the  nostrils  large,  operoulated ;  the  tail  elongate,  bushy,  hairy  from 
the  base;  the  hoofs  compressed  in  front;  the  intermaxillary  bones 
elongated ;  the  nose-hole  rather  large ;  the  frontal  bone  much  produced 
behind.     The  female  has  four  teats. 

60.  0.  Onu  (Anlilope  Gnv,  Gmehh),  the  Gnu  or  Kokoon,  is  about  the 
size  of  a  well-grown  ass.    The  neck,  body,  and  tail  precisely  resemble 


asy  prey,  but  as  their  fl 


The  Gnu  (C.  pis). 

those  of  a  small  hone,  and  the  pace  also,  which  is  a  species  of  light 
gallop,  is  so  perfectly  similar,  that  a  herd  of  Onus,  when  seen  at  a 
distance  flying  over  the  plains  of  South  Africa,  might  be  readily 
mistaken  for  a  troop  of  the  wild  zebras  or  quaggas  which  inhabit  the 
same  localities,  if  their  dark  and  uniform  colour  did  not  distinguish 

The  Onus  live  in  extensive  herds  ou  the  karroos  of  South  Africa  ; 
they  are  naturally  wild  and  difficult  to  approach,  and  when  wounded 
will  turn  upon  the  hunter  and  pursue  him  in  turn,  dropping  on  their 
knees  before  making  an  attack,  and  then  darting  forwards  with 
inming  force  and  velocity.  When  first  alarmed  they  commence  by 
flinging  up  their  heels  and  capering  like  a  restive  horse,  tossing  then- 
heads  and  tails,  and  butting  at  the  mole-hills  or  other  objects,  but 
immediately  after  taking  to  flight,  and  traversing  the  desert  vHth  a 
speed  which  soon  earri™  them  beyond  the  reach  of  danger.  They  do 
not  ran  in  a  confused  crowd  like  sheep  or  oxen,  but  in  single  file 
following  a  leader,  and  have  a  pleasing  appearance  as  they  skim 
over "the  level  plains.  They  are  said  to  be  subject  to  a  cutaneous 
eruption  at  particular  seasons  of  the  year,  which  they  sometimes 
communicate  to  domestic  cattle,  and  which  invariably  ends  in 
death. 

The  Kokoon  (A.  taun'na,  Burchell),  is  identical  with  ths  common 
Onu,  ss  may  be  seen  by  the  specimen  named  Kokoon  by  CoL  H.  Smith, 
in  the  collection  of  the  London  Missionary  Society. 

6T.  C.  Gorgon  {CatobUpae  Gorgon,  H.  Smith),  the  Gorgon,  or  Brindled 
Gnu,  has  s  convex  smooth  face,  covered  with  hair  lying  towards  the 
nose ;  the  chest  not  maned.  It  is  of  a  black  colour,  varied,  and  striped 
with  gray.  It  is  the  Bastard  Wilde  Beest  of  the  Dutch  at  the  Cape. 
It  lives  to  the  north  of  tbe  Nu  Gareep,  or  Black  Kiver,  and  though 
herds  feed  on  its  banks,  yet  it  is  not  known  to  cross  it.  It  occurs  on 
the  large  plains  north  of  the  Orange  River,  and  when  alarmed  each  herd 
decamps  in  long  regular  files.  The  flesh  is  good  to  eat,  and  is  much 
sought  after.  The  Betchuanas  use  the  skins  for  their  cloaks  and 
mantles. 

2.  Bovine  Antdopa. 

These  Antelopes  have  ths  nose  moderately  broad,  with  a  moderate 
or  small  bald  moist  muffle ;  the  horns  high  on  tbe  fronts!  ridge ;  ths 
grinders  rather  small,  without  supplemental  lobes ;  the  central  eutting- 
|  teeth  enlarged  at  the  end. 
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Hu  111*  horns  Ij-ralo  on  the  upper  edge  of  the  rather  produced 
frontal  bones,  thick  at  tha  bsic.  and  suddenly  curved  st  a  nearly  right 
nngle;  nose  moderately  broad,  cervine;  muffle  moderate,  bald,  moist; 
tear-big  covered  with  a  tuft  of  hnir.     The  female  has  two  teat*. 

Go.  A.  BubalU  (AtUitope  Bubalii,  Pallas),  the  Bubale,  or  Bekker- 
el-Wash,  is  about  the  size  of  the  largest  stag,  and  is  particularly 
remarkable  for  the  great  length  of  its  head,  and  its  narrow,  flat,  and 
straight  forehead  and  face. 


r  Wild  Ox,  by  the  Arabs,  la 
common  in  every  pan  oi  northern  Africa,  living  in  numerous  herds 
on  the  confines  of  tho  Tell  or  cultivated  parts,  and  the  Sahara  or 
Desert,  and  also,  according  to  Captain  Lyon,  upon  tha  mountains 
south  of  Tripoli.  Barbary  seems  to  be  the  chief  habitat  of  the  species, 
but  it  sometimes  happens  that  a  few  individuals  find  their  way  across 
the  Desert  to  the  banks  of  the  Nile,  where,  however,  they  are  seldom 
been,  and,  as  it  is  said,  only  when  they  stray  from  their  native  habitat. 
At  the  same  time  it  is  to  be  observed,  that  its  representation  ocean 
among  tho  hieroglyphics  of  the  temples  of  Upper  Egypt.  Dr.  Shaw 
informs  us  that  the  Bubale  is  naturally  of  a  familiar  disposition, 
that  the  young  calves  frequently  mix  with  domestic  cattle,  and  soon 
learn  to  attach  themselves  to  the  herd  without  attempting  to  escape 
afterwards.  They  fight  like  the  common  bull,  by  lowering  the  head, 
nnd  striking  suddenly  upwards  with  the  horns,  which  are  formidable 
weapons  either  for  attack  or  defence. 

8».  A.  Caaiaa  (Amilopc  Caama,  Cuviar),  the  Lecama,  or  Harte- 
Beest  It  is  of  a  gray  brown  colour  ;  the  dorsal  line,  streak  on  face, 
outer  side  of  limbs,  black ;  a  large  triangular  spot  on  the  haunches 
whitish.  It  inhabits  the  plains  of  South  Africa,  and  is  the  most 
common  of  all  the  large  antelopes  in  that  country.  It  resides  in  large 
herds,  sod  is  a  favourite  object  of  pursuit  with  the  natives  and 
colonist*.  Its  pace,  when  at  full  speed,  resembles  a  heavy  gallop,  but 
is  tolerably  quick  notwithstanding ;  and  the  animal  has  a  habit  of 
frequently  stopping  to  gaze  at  its  pursuers  when  it  has  got  to  any 
distance  a-head  of  them.  Its  manners  are  sufficiently  mild  and  tract- 
able, but  when  put  upon  its  defence  it  makes  good  use  of  its  powerful 
horns,  dropping  on  its  knees  before  charging,  and  after  advancing  some 
distance  in  this  position,  darting  suddenly  forwards  with  great  force 
against  its  adversary.  The  flesh  is  rather  dry,  but  of  a  fine  grain, 
more  nearly  resembling  the  beef  of  the  oi  than  that  of  any  other 
antelope,  except  perhaps  the  Eland,  and  it  has  a  high  game  flavour 
which  makes  it  universally  esteemed.  The  female  produces  but  a 
single  calf,  which  she  brings  forth  in  September  or  April,  and  which, 
if  taken  young,  is  easily  domesticated. 
Damalii 

Has  diverging,  sub-cylindrical,  lyrato  horns  ;  the  nose  moderately 
broad,  cervine,  with  a  small  bald  moist  muffle  between  and  below  the 
nostrils ;  an  exposed  tear-bog.     The  female  has  two  teats. 

TO.  D.  Unatut  (Aniilopt  lunula,  Burchell),  the  Sassaby,  or  Bastard 
Harte-Beest,  is  of  a  rufous  glaucous  colour,  with  the  outer  sides  of  the 
Limbs  dark.  It  inhabits  the  south  of  Africa,  botweeu  Latikoo  and  the 
tropic  of  Capricorn.  It  lives  in  herds  of  six  or  ten,  in  the  flat  or 
wooded  districts.  The  flesh  is  esteemed.  When  not  disturbed  it  is 
confiding  and  curious,  but  when  hunted  it  becomes  vigilant  and  shy. 

71.  O-  Sawgalrntii,  the  Korrigum,  is  of  a  reddish-gray  colour;  the 
[hint  of  the  face,  from  nose  to  occiput,  a  small  spot  behind  the  eyes, 
a  email  streak  above  the  angle  of  the  mouth,  streak  on  outside  of 
limbs  above  the  knees,  and  tuft  of  the  tail,  black.  This  animal  is  a 
native  of  West  Africa,  on  the  Gambia  River  and  Hacarthy's  Island. 
It  is  called   Tonga   or   Yongah  by  the  Jolifls,   and  Tan-Rong    by 
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the  Mandingoea.  This  specie*  was  formerly  regarded  by  Dr.  J.  E. 
Gray  as  the  Jioba  of  Buffon,  bat  he  believes  now  that  this  animal  is 
referable  to  the  next  species. 

72.  D.  Pggarga,  the  Nunni,  or  Boute-Boc,  is  of  a  simple  red  colour ; 
the  outer  side  of  the  limbs  darker ;  the  streak  between  the  horns, 
face,  and  rump  above  the  tail,  white ;  the  temple  and  upper  part  of 
throat  whitish  ;  the  legs  whitish,  upper  and  lower  part  brown,  varied. 
The  female  has  the  throat  and  tinder  part  of  the  body  white.  The 
terms  Kob  and  Soba  are  applied  to  various  kinds  of  antelopea  by  the 


of  the  a; 
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grown  specimen,"   says  Dr.  Gray,  "  of  this  spocieo,  when  compared 


bleu-Uuc  [D.  altnfr.H.1). 
with  a  similar  specimen  of  D.  Pygarga  in  the  rune  paddock,  was 
darker,  with  a  pale  spot  between  the  horns,  separated  by  a  dark  spot 
from  the  white  on  the  face ;  the  temple  was  white,  with  a  white  spot ; 
the  legs  had  a  brown  stripe  down  the  outer  side  of  the  front,  and  the 
throat  and  rump  brown,  the  latter  without  any  white  spot" 

74.  D.  Zebra,  the  Doris.  The  skins,  without  head  and  feet,  are  alone 
known  of  this  animal  The  specific  name  is  commemorative  of  lira. 
Ogilby,  whose  Christian  name  was  Doris.  In  the  '  Catalogue  of  the 
Zoological  Society,'  it  is  called  the  Gilded  Antelope.  It  is  a  native  of 
West  Africa.  The  skins  are  of  a  bright  golden-brown  colour,  with 
several  black  cross-bands,  narrowing  at  the  end. 

We  might  here  close  our  notice  of  the  family  of  Antelopes,  as  we 
have  come  to  the  end  of  the  species  in  a  scientific  point  of  view.  But 
popularly  there  is  another  group  of  Ruminants,  which  are  known  under 
the  name  of  Antelopes,  and  which  were  referred  to  the  article 
'  Antelope,'  in  the  'Fenny  Cyolopasdia.'  This  group  is  not  large, 
but  comprises  some  very  interesting  forms  of  the  family  of  Ruminating 
Animals.  It  is  called  StrtpiUtra,  from  the  peculiar  form  of  the  horns. 
StrtpiUtrtz. 

Horns  aabapireL  inclined  backwards;  the  tear-bag  distinct;  the 
nostrils  nearly  together  in  front ;  the  forehead  flat ;  the  males  not 
bearded  on  the  chin  ;  the  fur  white,  banded  or  spotted;  the  females 
have  four  teats  and  a  small  udder.  Those  animals  are  distinguished 
among  the  Hollow-Homed  Bovine  Ruminants,  by  being  marked  with 
white  stripes  and  spots.  M.  Agassis  has  observed  that  the  horns  or 
the  Strtfttcera  and  the  Sheep  are  twisted  in  contrary  directions. 
Mr.  Ogilby  has  observed  that  the  right  horn  of  the  Srtptieera  is 
twisted  in  the  same  direction  as  the  left  hom  of  the  Sheep,  and  rite 
vend.     There  are  four  genera   of  this  family  which   may  be   thus 

L  Limbs  equaL    (Natives  of  Africa.) 

a.  Nose  cervine.     Neck,  with  a  linear  mane. 

1.  Streprictroi.  Horns  spiral,  keeled. 

1.  Oreat.     Horns  straight,  with  a  spiral  keel. 

b.  Nose  bovine.     Neck,  with  long  hair. 

3.  Tragtl&pktu.     Horns  subtriangular,  subspiraL 
IL  Hinder  legs  short.     (Natives  of  Asia.) 

i.  Portax.  .  Horns  short,  subtriangular. 

75.  Strcpiictrot  Kudu  (Aniilope Strtpticeroi,  Pallas),  the  Eechlongole 
or  Koodoo,  is  a  magnificent  animal  of  South  Africa,  and  one  of 
the  largest  of  Antelopes,  measuring  upwards  of  8  feet  in  length, 
and  being  a  feet  high  at  the  shoulder.  The  horns  of  the  male  are 
particularly  magnificent ;  they  are  nearly  4  feet  long,  and  beautifully 
twisted  into  a  wide-sweeping  spiral  of  2j  turns,  surrounded  by  a 
prominent  wreath  which  follows  all  their  windings,  and  is  gradually 
obliterated  towards  the  points,  which  are  rather  blunt  and  directed 
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outvrnnla.  They  are  thick  at  the  base,  tod  marked  for  soma  distance 
up  with  irregular  wrinkles,  but  not  annulate!,  dark-brown  at  the 
bottom,  black  in  the  middle,  and  the  extreme  points  white.    They 


The  Kuwlu  j  [ 


udu). 


spread  boldly  and  widely  outwards,  and  are  usually  carried  couched 
on  each  aide  of  the  back,  on  account  of  their  great  weight.  The 
whole  make  of  this  animal  is  heavy ;  the  head  large  and  terminated 
by  n  broad  muzzle ;  the  cars  broad  and  slouching ;  the  limba  thiok 
and  robust ;  and  the  whole  external  appearance  more  nearly  resembling 
that  of  an  ox  than  of  an  antelope.  The  ground-colour  of  the  back 
and  sides  is  a  light  fallow-brown,  with  a  narrow  white  ribbon  along 
the  spine,  and  S  or  10  similar  bands  descending  from  the  back,  and 
passing  obliquely  down  the  sides  and  hips ;  the  belly  and  under  parte 
are  pale  silvery  brown.  On  the  neck  and  withers  is  a  thin  spare 
mane  of  a  brown  colour,  and  the  chin,  throat,  and  breast  are  furnished 
with  similar  long  hairs,  forming  a  species  of  beard.  The  cheeks  are 
marked  with  two  or  three  round  white  spots,  and  a  narrow  gray  line 
passes  from  the  anterior  angle  of  the  eye  down  towards  the  muzsle. 
The  tail  is  moderately  long,  and  equally  covered  with  short  hair. 

This  magnificent  animal  inhabits  the  woody  parte  of  Kaffraria, 
principally  along  the  banks  of  rivers,  to  which  it  readily  takes  when 
pursued,  and  swims  well.     It  lives  in  small  families  of  four  or  five 

produce  one  young  at  a  time.  The  large  antelope  called  Aggtrgtcn  by 
Pcnrcs,  in  his  account  of  his  '  Residence  in  Abyssinia,'  has  been  sup- 
nosed,  but  with  little  probability,  to  be  the  some  as  the  Koodoo  of 
South  Africa. 

76.  Great  Canna,  (Anlilope  Oretu,  Pallas,)  tholmpoofoo.  Eland,  Cape 


The  Eland  (0.  Qmna). 
Elk,  Canna,  or  Bastard  Eland,  is  considerably  the  largest  of  all  the 
Antelopes,  being  the  size  of  a  good  bono,  and  measuring  8  feet 
2  inches  in  length,  and  full  5  feet  in  height  at  the  shoulder.  The 
horns  of  the  male  are  1  $  foot  in  length,  very  thick  and  heavy,  almost 
staight  till  within  3  inches  of  the  tips,  whore  they  bend  outwards, 


attenuated  at  the  points,  and  surrounded  throughout  the  greater  part 
of  their  length  with  a  thick  spiral  wreath,  which  passes  twice 
completely  round  them,  and  finishes  by  becoming  indistinct  near  tho 
points.  Those  of  the  females  are  longer  and  smaller,  and  the  spiral 
wreath  is,  in  some  specimens  at  least,  scarcely  to  be  Been.  The  head 
is  long  and  pointed,  the  ears  are  large,  the  neck  thick,  compressed  on 
the  sides,  aa  in  the  ox,  and  furnished  underneath  with  a  loose  hanging 
skin  or  dewlap,  fringed  along  the  margin  with  a  border  of  long  hair. 
There  is  likewise  a  large  protuberance  cf  the  size  of  a  man's  fiat  on 
the  larynx ;  and  it  was  probably  from  thin  organ,  which  is  likewise 
found  in  the  Elk  of  Europe,  that  the  animal  derived  the  name  of 
Eland,  by  which  it  is  universally  known  at  the  Cape.  From  the 
centre  of  the  forehead  to  the  root  of  the  tail  runs  a  short  erect  mane 
of  dark  brown  hair,  which  is  reversed  on  the  neck,  but  directed 
backwards  in  the  usual  manner  along  the  spine  of  the  back.  The 
length  of  the  spinous  processes  of  the  interscapular  vertebra  produces 
a  considerable  and  sufficiently  remarkable  elevation  of  the  shoulders  ; 
but  there  is  no  actual  hump,  as  in  the  Camel  or  Indian  Ox,  though  at 
first  sight  such  a  formation  might  be  supposed  to  exist,  The  tail  is 
upwards  of  3  feet  long,  and  terminated  by  a  tuft  of  long  black  hair. 
The  colour  of  the  body  is  uniform  reddish-fawn  on  the  upper  parts, 
and  white  on  the  under ;  the  head  and  neck  ashy-gray,  but  in  some  indi- 
viduals the  latter  colour  extends  over  all  the  upper  parts  of  the  body. 

The  Eland  is  a  large  heavy  animal,  which,  when  full  grown,  weighs 
from  7  to  9  owts.  and,  contrary  to  the  usual  rule  observed  among 
Antelopes,  is  commonly  extremely  fat.  Its  flesh  is  consequently  more 
priiied  tnan  that  of  any  other  wild  animal  of  South  Africa,  and  the 
large  muscles  of  the  thighs,  in  particular,  are  held  in  the  highest 
estimation  when  dried  and  cured,  under  which  form  they  are 
denominated  thigh-tongues.  The  character  of  this  animal  is  very 
mild,  and  aa  it  were  predisposed  to  domestication ;  it  is  gregarious, 
and  lives  in  large  herds  upon  the  open  plains  and  low  hills,  the  old 
males  generally  rending  apart.  Elands  were  formerly  very  common 
in  the  immediate  neighbourhood  of  Cape  Town,  but  were  so  much 
hunted,  that  they  have  long  since  ceased  to  frequent  the  inhabited 
districts,  and  are  now  rarely  met  with  except  in  the  more  distant  and 
retired  parts  of  the  colony.  Being  generally  very  fat  and  pursy,  they 
do  not  run  well,  and  are  soon  fatigued ;  it  is  even  said  that  when  hard 
run  a  red  oily  perspiration  has  been  known  to  ooaa  out  from  the  pores 
of  their  akin,  and  that  they  occasionally  drop  down  from  plethora. 
Like  most  other  animals  when  hunted,  they  always  run  against  the 
wind.  As  the  carcass  is  weighty  and  consequently  difficult  to 
transport,  the  great  object  of  the  hunters,  in  the  chase  of  the  Eland, 
is  to  turn  their  game  in  such  a  direction  as  to  drive  it  close  to  their 
own  residence  before  killing  it ;  end  in  fact  the  Cape  farmers,  from 
long  practice  and  intimate  knowledge  of  the  animal's  habits,  very 
frequently  succeed  in  accomplishing  this  masterpiece  of  South  African 
field-sports.  They  are  so  gentle  that  a  man  on  horseback  may 
penetrate  into  the  very  middle  of  a  herd,  without  alarming  them,  and 
pick  out  the  fattest  and  best-conditioned,  and  aa  the  old  bulla  are 
commonly  chosen  on  account  of  their  greater  size  and  weight,  it 
not  unfrequently  happens  that  the  herd  is  left  altogether  without  a 
male.  There  are  several  very  fine  specimens  at  this  animal  in  the 
Zoological  Gardens,  Regent's  Park,  presented  by  the  late  Earl  of  Derby. 

Mr,  Livingstone  says  of  this  animal — "  Our  party  was  well  supplied 
with  Eland  flesh  during  our  passage  through  the  desert ;  and  it  being 
superior  to  beef,  and  the  animal  as  large  as  an  ox,  it  seems  strange  it 
has  not  yet  been  introduced  into  England." 

77.  0.  Dtrbianvj,  the  Qingi  Jonga,  is  a  species  found  in  'Western 
Africa  on  the  river  Cassaman.  It  is  of  a  pale  reddish-brown  colour, 
with  the  front  of  tho  face,  the  neck,  the  front  part  of  the  underside, 
a  spot  on  the  front  and  upper  part  of  the  fore  leg,  and  the  dorsal 
streak,  dark  black. 

Tragclaphm 

Has  horns  conical,  tapering,  with  only  one  spiral  turn ;  tear-bag 

distinct ;  neck  and  throat  with  longer  hair ;  nape  and  back  with  a 

more  or  less  distinct  mane;    legs  slender;    hoofs  and  false  hoofs 

small ;  females  hornless. 

78.  Tragdophui  AVycanu  (Artilopt  Euryetm,  Ogilby), .  the  Broad- 
Homed  Antelope,  has  the  head  pale-brown  ;  a  broad  band  before  tho 
eyes,  and  two  large  spots  on  cheeks,  chin,  and  front  of  upper-lip, 
white.  The  horns  are  elongated,  thick,  scarcely  bent  forward  at  the 
tip  ;  the  throat  covered  with  long  black  hairs  ;  the  specimens  of  this 
species  have  come  from  the  Bight  of  Biafra. 

78.  T.  Angarii,  the  Inyalo,  a  native  of  Natal,  is  distinguished 
from  the  last  species  by  the  slendsrness  of  its  horns,  the  smaller  size 
of  its  head,  and  the  dark  oolour  and  small  size  of  the  bands  and  spots 
on  the  head. 

SI  r.*crijrfo(J«(iio)MScHp(a,PBllaB),thoQuib,measuree*ifeetfrom 
tho  muzzle  to  the  root  of  the  tail ;  its  height  at  the  shoulder  is  2  feet 
6  inches,  and  at  the  croup  2  feet  8  inches ;  the  horns  are  8  inches  long, 
the  ears  6,  and  the  tail  6  inches.  The  horns  are  straight,  a  little  com- 
pressed and  twisted  spirally  upon  their  axis,  with  two  wreaths  passing 
round  them  strongly  marked  at  bottom,  but  obliterated  within  an  inch 
or  two  of  the  points.  The  general  colour  is  a  reddish-fawn  marked  with 
white  lines  and  spots.  The  head  is  unmixed  fawn-colour  with  a  dark 
mark  on  the  forehead  and  face,  white  spots  in  front  and  beneath  each 
eye,  and  another  on  the  chock,  at  soma  distance  beneath  the  opening 
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of  the  «ar  ;  the  sides  of  the  upper  lip  and  the  whole  space 
chin  are  likewise  white.  The  neak  is  unmixed  fawn,  deep  above  and 
lighter  beneath,  with  a  white  mark  en  the  breast :  the  body  likewise 
is  deep  fawn-colour,  with  a  dorsal  line  of  white  and  black  hair  inter- 
mixed, nnd  rather  longer  than  those  on  the  reat  of  the  body-  From 
this  dorsal  line  originate  8  or  10  narrow  transverse  ribbona  of  pure  white, 
which  pass  obliquely  down  over  the  riba  and  hips,  and  are  crossed  on  the 
aides  and  flanks  by  one  or  sometimes  two  longitudinal  bands  of  the 
same  colour,  running  from  the  shoulder  to  the  hips  on  saoh  side,  in  a 
direction  parallel  to  the  dorsal  line.  All  these  markings  are  constant 
in  the  species,  and  equally  common  to  both  sexes  :  they  are  at  regular 
distances  from  one  another,  and,  as  Bufibn  has  observed,  present  the 
appearance  of  a  set  of  small  harness.  A  few  small  round  white  spots 
are  frequently  also  scattered  over  the  hips  and  thighs,  as  tn  the  Bouch- 
Boc,  and  theiaterior  of  the  fore  arms,  thighs,  and  legs  are  likewise  of 
this  colour,  but  the  breast,  belly,  and  under  parte  of  the  body  in 
general  are  uniform  fulvous  brown. 

The  Ouib  inhabits  the  west  coast  of  Africa,  from  Bisrra  Leone  to  the 
banks  of  the  Senegal,  from  the  latter  of  which  localities  it  wss  first 
brought  to  Europe  by  Adanson  the  naturalist,  It  is  said  to  associate 
with  its  own  species,  and  to  form  extensive  herds,  which  reside  equally 
in  the  foreste  and  on  the  open  plains,  particularly  in  the  vicinity  of 
Podor  and  Ooree,  where  these  animals  are  very  numerous.  Quit)  is 
their  name  in  the  Joliff  language.  The  colours  are  sometimes  subject 
to  a  slight  variation  as  far  as  regards  the  number  of  longitudinal  and 
transverse  bands  on  the  sides.  Colonel  Smith  has  considered  this 
difference  specific,  and  hoe  bestowed  the  came  of  A .  phalerain  upon 
the  variety  with  a  single  longitudinal  line  on  the  flanks,  retaining  the 
original  name  of  A.  tcripta  for  the  variety  which  is  marked  with  two 
of  those  lines.  This  distinction,  to  say  the  least  of  it,  is  extremely 
doubtful,  and  the  difference  upon  which  it  is  founded  is  in  all  proba- 
bility merely  accidental 

81.  T.  Drcida,  the  Decula,  is  of  a  gray-brown  colour.  The  back 
has  three  or  four  indistinct  cross-bands;  an  arched  streak  on  the  upper 
part  of  the  side,  a  few  spots  forming  an  arch  on  the  haunches ;  dorsal 
fine,  streak  on  nose,  and  front  of  fore  legs,  blackish.  It  was  originally 
described  by  Ruppell,  and  is  a  native  of  Abyssinia. 

82.  T.  tylvaliea  (Antilope  lylvalico,  Sparnnann),  the  Bosch-Boc, 
measures  about  4  feet  from  the  nose  to  the  root  of  the  tail,  and  is 
8  feet  8  inches  high  at  the  shoulder-  The  horns  are  nearly  1  foot  in 
length,  thick  at  the  base  and  gradually  attenuated,  but  ending  in 
rather  blunt  points ;  they  are  twisted  on  their  Own  axis,  but  do  not 
form  the  wide-spreading  spiral  ourvea  so  remarkable  in  those  of  the 
Koodoo  :  from  the  base,  however,  two  sharp  prominent  wreaths,  one 
on  the  outer  and  the  other  on  the  inner  surface,  wind  spirally  round 
them  for  the  first  two-thirds  of  their  length,  and  are  gradually 
obliterated  towards  the  points,  which  are  smooth  and  polished.  The 
ears  are  large  and  rounded  at  the  tope ;  the  limbs  robust  but  olean 
and  well-formed;  the  tail  of  moderate  length,  and  similar  to  that 
of  the  common  Fallow-Deer.  The  male  and  female  are  of  different 
colours  ;  the  ground-colour  of  the  male  is  a  dark  sepia-brown  above, 
and  white  beneath,  the  head  and  cheeks  being  light  and  sandy-red, 
and  the  extremities  fulvous ;  that  of  the  female  reddish-fawn  above 
and  white  beneath.  Two  pure  white  bands  cross  the  throat,  one  at 
the  junction  of  the  head  and  neck,  and  the  other  at  the  union  of  the 
neck  with  the  chest ;  the  lips  and  chin  are  also  white ;  round  white 
spots  mark  the  cheeks,  and  sometimes  the  nose  in  front  of  the  eyes; 
similar  spots  are  dispersed  irregularly  over  the  hips  and  thighs, 
to  the  amount  of  a  dozen  or  mors  on  each  side,  sometimes  even 
forming  interrupted  lines.  The  hair  is  of  moderate  length,  but  it  is 
smooth  and  lies  close  to  the  body ;  the  backs  of  the  ears  are  covered 
with  short  brown  hair ;  the  tail  is  blaok  above  and  white  underneath, 
and  the  pastern  joints  are  marked  behind  with  two  oblong  spots  of 
the  same  colour.  In  very  old  males  the  legs  become  almost  uniformly 
gray,  and  at  all  ages  there  is  a  white  line  running  down  their  inner 
surface  even  to  the  very  hoof.  All  these  marks  are  equally  found  in 
the  females,  but  not  being  so  prominently  contrasted,  on  account  of 
the  lighter  ground-colour  of  this  sex,  they  are  not  so  conspicuous  as 
In  the  males.  There  is  frequently  also  a  narrow  white  list  along  the 
back,  but  this  is  not  a  constant  character  in  either  sex,  and  is,  for  the 
most  part,  wanting  in  the  females.  The  young  males  are  of  the  same 
colour  as  the  adults,  but  rather  lighter,  and  the  white  spots  on  the 
hips  and  thighs  more  faintly  marked. 

The  Bosch-Boc,  or  Bush-Goat,  as  its  colonial  name  Implies,  resides  in 
the  woods,  which  it  never  quits  but  during  the  bright  moonlight 
nights,  or  early  in  the  morning,  when  it  comes  out  to  graze  on  the 
border  of  the  forest,  or  to  make  incursions  into  the  neighbouring 
gardens  and  corn-fields.  Its  voice  resembles  the  barking  of  a  dog, 
and  its  deceitful  tone  sometimes  leads  the  benighted  traveller  into  the 
most  remote  and  lonely  depths  of  the  forest,  in  the  vain  search  after 
some  human  habitation,  which  he  is  all  the  time  leaving  behind  him. 
It  is  a  slow  runner,  and  easily  caught  when  surprised  in  an  open 
situation,-  but  it  keeps  close  to  the  woods,  through  which  it  penetrates 
with  great  ease,  running  with  the  horns  couched  backwards  along  the 
sides  of  the  neck,  to  prevent  them  from  impeding  its  course  by  striking 
against  the  branches,  and  having  the  neck  and  throat  frequently 
denuded  by  rubbing  against  the  underwood,  as  it  forces  its  passage 
through  the  thick  covers.    The  species  is  monogamous,  the  mate  and 
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female  being  always  found  either  alone,  or  aooompanied  by  one  or  twu 
kids,  but  never  by  adult  individuals.  It  is  common  enough  in 
Kaflraria,  and  in  such  parts  of  the  Cape  Colony  as  have  sufficient 
forest  to  afford  it  a  secure  asylum  ;  its  flesh  makes  good  venison,  that 
of  the  breast  being  particularly  esteemed. 

83.  Portox  Tragocameliu  {Anlilope  piela,  Pallaa),  the  Nil-Ohau  or 
Nyl-Qhau,  ons  of  the  largest  and  most  magnificent  Antslopes  known, 
being  upwards  of  J  feet  high  at  the  shoulder,  inhabits  various  parts  of 
India,  whence  it  baa  often  been  brought  to  England,  where  it  lives 
and  breeds,  and  is  not  an  uncommon  animal.  The  face  of  this  species 
is  long  and  narrow  ;  the  muzzle  large  and  naked ;  the  horns  about  T 
inches  long,  small,  round,  and  black,  rather  distant  at  the  base,  nearly 
parallel  throughout  their  whole  length,  pointed  and  slightly  curved 
forwards ;  they  are  perfectly  smooth  and  without  anouli,  but  rather 
triangular  at  the  base,  and  gradually  rounded  and  attenuated  towards 
the  points.  The  lachrymal  sinuses  are  large ;  the  ears  7  inches  in 
length,  broad  and  rounded  like  those  of  an  ox ;  the  neck  deep  and 
compressed  like  that  of  the  horse,  not  round  and  cylindrical  a-;  in  the 
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Stag  and  most  other  Antelopes ;  and  the  tail  broad,  equally  covered 
with  hair  on  the  -ides  and  at  the  root,  but  terminated  by  a  long  black 
tuft,  and  descending  to  the  houghs.  The  legs  ore  small  and  well- 
formed,  the  anterior  rather  longer  than  the  posterior ;  and  the  spinous 
processes  of  the  dorsal  vertebra)  bo  much  elevated  between  the 
shoulders  ss  to  give  the  animal  the  appearance  of  having  a  small 
hump.  When  at  rest,  the  feet  are  gathered  close  under  the  body,  and 
the  tail  turned  in  between  the  hind  legs.  The  hair  is  uniformly  short 
and  close  upon  every  part  of  the  head,  body,  and  limbs,  excepting 
along  the  top  of  the  neck  and  on  the  shoulders,  where  it  is  long,  stiff, 
and  upright,  forming  a  thin  erect  mane  which  extends  from  between 
the  ears  half-way  down  the  back,  and  on  the  middle  of  the  throat, 
where  there  is  a  species  of  beard  composed  of  stiff  bristly  hair.  Ths 
general  colour  is  a  uniform  slaty-blue  on  the  upper  parts  in  the  male, 
and  tawny-red  in  the  female ;  on  the  under  parts  uniform  white  in  both 
sexes.  The  limbs  and  face  ere  almost  brown,  and  the  lips,  chin,  and 
under  surface  of  the  tail,  white.  There  is  a  large  white  spot  on  the 
throat,  and  two  smaller  ones  on  the  cheeks  under  the  lachrymal 
sinuses  ;  the  pastern  joints  are  marked  in  front  with  one  spot,  and  in 
rear  with  two  conspicuous  spots  of  the  same  colour,  which  contrast 
strongly  with  the  dark  brown  of  the  surrounding  parts,  and  have 
suggested  the  specific  name  of  Anlilope  pkla  which  was  given  by 
Pallas  to  this  animal. 

The  Nyl-Ohau  resides  in  the  dense  forests  of  India,  whence  it  occa- 
sionally makes  excursions  very  early  in  the  morning  or  during  the 
night,  to  feed  upon  the  corn-fields  of  the  natives  which  happen  to  be 
situated  in  the  vicinity  of  the  jungle.  It  is  a  vicious  animal,  of  vary 
uncertain  temper,  and  as  it  is  both  powerful  and  resolute,  and  fre- 
nitly  turns  upon  its  pursuers,  it  is  seldom  made  an  object  of  chaos 


or  professional  hunters,  employ  for  its  capture  is  to  shoot  it  from  so 
elevated  platform  when  it  comes  out  at  night  or  early  in  the  morning 
to  feed  ou  the  confines  of  the  j  ungle  ;  this  being  likewise  their  mode 
of  destroying  tigers,  wild  boars,  and  other  beasts  which  they  dare  not 
attack  openly.  Even  in  confinement,  and  when  domesticated  from 
birth,  the  violent  and  changeable  temper  of  the  Nyl-Ghsu  cannot  be 
trusted.  Previous  to  making  an  attack,  it  drops  upon  the  fore- 
knees,  advancing  in  this  position  till  within  a  proper  distance,  then 
darting  suddenly  forwards  with  the  velocity  of  an  arrow,  and  with  a 
fores  which  no  ordinary  animal  can  withstand.     Yet,  notwithstanding 
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its  vigour  and  resolution,  it  is  the  most  common  prey  of  the  tiger, 
which  the  shikarrees  often  destroy  in  the  Terr  act  of  devouring  the 
mangled  remains  of  this  animal ;  for,  when  these  are  discovered,  the 
hunters  always  erect  their  platforms  in  a  convenient  situation  in  the 
neighbourhood  of  the  carcass,  knowing  by  experience  that  the  tiger 
is  sure  to  return  on  the  following  night  to  glut  himself  at  leisure  with 
the  produce  of  his  previous  chase.  The  Nyl-Ghau  has  often  bred  in 
confinement,  both  in  this  oountry  and  in  India.  The  period  of  gesta- 
tion lasts  eight  months,  and  two  young  are  most  commonly  pro- 
doced  at  a  birth.  At  first  the  young  males  are  of  the  same  reddish- 
brown  colour  as  the  females,  and  only  assume  the  grayish-blue  Bhadfl 
proper  to  their  sex  on  arriving  at  maturity :  their  growth  is,  however, 
rapid,  and  they  attain  their  adult  sise  in  the  second  or  third  year  of 
their  age. 

ANTIMONOPHYLLITE.    [Antimony.] 

ANTIMONY,  a  silver-white  metal,  slightly  blue,  and  with  a  very 
brilliant  lustre.  Its  hardness  is  as  great  as  that  of  gold.  It  has  a 
specific  gravity  of  6*7 — 6*8.  It  does  not  combine  with  oxygen  at  the 
ordinary  temperature  of  the  atmosphere,  but  is  fused  at  a  temperature 
s  little  below  red-heat,  and  burns  very  vividly.  It  is  a  compact 
brittle  metal,  and  is  sometimes  found  pure  in  nature,  but  never 
abundantly.  It  occurs  mixed  with  lead,  silver,  arsenie,  and  other 
metals,  but  its  most  important  ore,  and  that  from  which  it  is 
obtained  for  commercial  and  medicinal  purposes,  is  the  sulphuret. 
It  enters  into  composition  with  other  metals  in  several  alloyB  used 
in  the  arts.  Type  Metal  is  composed  of  one-fourth  to  one-twelfth  of 
antimony,  the  rest  being  lead,  tin,  bismuth,  and  copper.  Hard  Pewter 
is  made  of  12  parts  of  tin  and  1  of  antimony  ;  Britannia  Metal  of 
antimony,  tin,  bismuth,  and  copper.  The  markets  are  supplied  with 
the  ores  of  antimony  from  Hungary,  England,  France,  and  lately 
from  Borneo.  The  following  ore  some  of  the  forms  in  which 
antimony  occurs  as  a  mineral : — 

Native  Antimony,  with  a  little  silver.  StibnUe  is  an  antiraoniate  of 
antimony,  the  oxide  of  antimony  acting  as  an  add.  There  are  two 
oxides  or  acids  of  antimony,  both  of  which  are  found  native,  and  are 
called  Antimonie  Acid  and  Antimonious  Acid.  White  Antimony  is  a 
sesquioxide  of  antimony.  Antimonophyllite  is  an  impure  oxide  of 
antimony.  Gray  Antimony  is  a  compound  of  three  of  sulphur  and  one 
of  antimony.  It  occurs  in  masses  or  veins  in  Metamorphic  and 
Igneous  rocks.  It  fuses  rapidly  in  the  flame  of  a  candle.  It  is  often 
seen  in  long  prismatic  or  acicular  crystals  with  strong  vertical  strias. 
Zinkenite  is  a  sulphuret  of  antimony  and  lead,  containing  45  per  cent, 
of  antimony.  Plagionite  is  the  same,  but  contains  only  38  per  cent, 
of  antimony.  Feather  Ore  is  the  same,  with  31  per  cent.  Boidangerite 
the  same,  with  25  &  per  cent.  Jatnesonite  is  a  sulphuret  of  antimony, 
with  iron  and  bismuth,  containing  85  per  cent,  of  antimony.  Red 
Antimony  is  also  called  Kermes  Mineral  and  Antimony  Blende,  and  is  a 
mixture  of  the  sulphuret  and  oxide  of  antimony,  containing  75  per 
cent,  of  the  latter.  Antimoniate  of  Lead  contains  31  per  cent,  of 
antimony.  Arsenical  Antimony  contains  62  per  cent,  of  arsenic  and 
37  per  cent,  of  antimony.  Berthierite  or  HardingerUe  is  a  sulphuret 
of  antimony  and  iron.  The  following  are  Bulphurets  of  antimony  and 
lead : — Steinmannite,  Kittbrickcnite,  KobeUitc,  White  Silver,  Qeohronite, 
and  Boidangerite. 

(Ansted,  Elementary  Course  of  Mineralogy,  &a) 

ANTIRRHI'NUM,  a  genus  of  plants  belonging  to  the  natural 
order  Scrophulariacea.  This  genus  is  the  type  of  a  section  of  the 
order  to  which  also  the  genera  Linaria,  Anarrhimm,  Maurandia, 
Galvesia,  Lophospermum,  and  Rhodochiton  belong.  It  is  characterised 
by  a  5-parted  oblique  calyx ;  a  personate  corolla,  gibbous  at  the  base, 
but  with  no  distinct  spur ;  the  lobes  of  the  upper  lip  erect,  those  of 
the  lower  spreading,  3-fid,  with  the  middle  segment  smallest,  and  a 
bearded  palate  which  closes  the  mouth ;  the  capsule  2-celled,  opening 
by  two  or  three  pores  at  the  top ;  seeds  oblong,  minute,  with  black 
testa.  The  species  are  annual  or  perennial,  rarely  shrubby.  The 
leaves  are  feather-veined,  and  entire,  opposite  below,  and  usually 
alternate  above.  Two  of  the  species  are  indigenous  to  Great  Britain. 
All  of  them  produce  showy  flowers,  and  are  much  cultivated  in 
gardens.    Their  medicinal  properties  are  not  very  active. 

A.  majus,  Great  or  Common  Snapdragon,  has  lanceolate,  opposite 
or  alternate  glabrous  leaves,  racemose  flowers,  ovate  obtuse  sepals, 
much  shorter  than  the  corolla,  and  the  tipper  lip  bifid.  This  plant 
attains  a  height  of  one  or  two  feet,  and  has  purplish-red  or  white 
flowers.  It  is  found  in  Great  Britain  on  old  walls  and  chalk  cliffs, 
especially  in  the  neighbourhood  of  London,  but  it  is  undoubtedly  a 
naturalised  plant,  being  truly  indigenous  in  the  south  of  Europe  and 
the  north  of  Africa.  In  gardens  a  variety  is  often  seen  with  double 
flowers.    The  leaves  are  bitter  and  slightly  stimulant. 

A.  Orontiwn,  Orontium  Snapdragon,  or  Calves'  Snout,  has  linear- 
lanceolate  opposite  or  alternate  leaves ;  the  flowers  loosely  spiked, 
distant ;  the  sepals  linear  and  longer  than  the  corolla.  This  plant 
appears  to  be  truly  indigenous  in  England  and  Ireland,  where  it  occurs 
in  dry  sandy  and  gravelly  soils.  It  is  also  a  native  throughout 
Europe,  in  the  islands  of  the  Mediterranean,  and  the  north  of  Africa. 
It  has  been  found  in  Virginia,  but  it  has  been  probably  introduced. 
Its  leaves  as  well  as  those  of  other  species  have  been  used  as  cataplasms 
in  indolent  tumors. 

Don  enumerates  twelve  other  species,  many  of  which  hare  been 


introduced  into  our  gardens.  They  are  pretty  border-flowers,  and 
adapted  for  rock-work.  They  are  easily  cultivated ;  the  perennial 
species  may  be  increased  by  cuttings,  and  the  annual  raised  by  seeds. 
The  species  from  subtropical  districts  will  however  require  a  frame 
or  the  greenhouse  in  the  winter. 

(Babington,  Manual  of  British  Botany;  Don,  Gardener's  Dictionary.) 
ANTRIMOLITE,  in  Mineralogy,  a  hydrous  silicate  of  alumina,  with 
lime  and  potash.  According  to  Dr.  Thomson  it  occurs  in  stalactitical- 
looking  masses  about  the  length  and  thickness  of  a  finger,  adhering  to 
the  summit  of  cavities  in  an  amygdaloidal  rock.  In  the  centre  of 
each  stalactite  is  a  crystal  of  calcareous  spar,  or  a  fibrous-looking 
round  mass,  pretty  long,  and  having  a  foliated  structure  and  a  brown 
oolour,  consisting  of  calcareous  spar.  Colour  chalk-white.  Texture 
fine  silky  fibrous.  The  fibres  diverging  from  the  central  nucleus. 
Opaque.    DulL     Hardness  3*75.    Specific  gravity  20964. 

When  heated  it  loses  water  and  hydrochloric  acid.  Before  the 
blowpipe  it  softens  into  an  enamel,  and  with  phosphate  of  soda  gives 
very  slowly  a  transparent  colourless  glass.  It  gelatinises  in  hydro- 
chloric acid. 

Found  on  the  sea-shore  at  Bengore,  about  four  miles  from  the 
Giants'  Causeway,  on  the  north  coast  of  the  county  of  Antrim. 
Analysis  by  Dr.  Thomson  : — 

Silica 43470 

Alumina 30*260 

Lime 7*500 

Potash 4100 

Protoxide  of  Iron 0190 

Chlorine 0'098 

Water 15320 

100938 

AO'RTA,  from  a  Greek  word,  aopr^.  The  aorta  is  the  great  vessel 
from  which  all  the  arteries  of  the  body  which  carry  red  blood  derive 
their  origin.  It  arises  from  the  upper  and  back  part  of  the  left  ventricle 
of  the  heart.  Its  origin  is  directly  opposite  the  lower  margin  of  the 
cartilage  of  the  third  rib  on  the  right  side  of  the  chest.  From  this 
point  it  ascends  behind  the  pulmonary  artery,  still  inclining  a  little 
to  the  right  side  of  the  chest.  It  continues  to  ascend  as  far  as  the 
top  of  the  second  vertebra  of  the  back.  All  this  part  of  the  vessel  is 
called  the  Aorta  Ascendens.  When  it  reaches  as  high  as  the  lower 
margin  of  the  first  rib,  it  bends  obliquely  backwards  towards  the  body 
of  the  third  vertebra  of  the  back.  This  part  of  the  vessel  is  called 
the  Curvature  or  the  Transverse  Arch  of  the  Aorta.  From  the  third 
vertebra  of  the  back,  where  its  arch  terminates,  it  proceeds  in  a 
straight  course  downwards  through  the  chest,  immediately  in  front  of 
the  spinal  column,  and  towards  the  left  side  of  it.  Through  an 
opening  formed  for  it  in  the  diaphragm  it  passes -from  the  chest  into 
the  abdomen.  *  All  this  part  of  the  vessel,  namely  that  extending 
between  the  termination  of  the  arch  and  the  diaphragm  is  denominated 
the  Descending  or  the  Straight  Portion  of  the  Thoracic  Aorta.  Having 
passed  through  the  diaphragm  into  the  abdomen,  it' is  called  the 
Abdominal  Aorta.  It  continues  to  descend  along  the  front  of  the  spine 
a  little  obliquely,  until  it  reaches  the  fourth  vertebra  of  the  loins  : 
here  it  divides  into  two  branches  of  equal  size,  and  may  be  said  to 
terminate,  for  it  now  loses  the  name  of  aorta ;  the  two  great  branches 
into  which  it  divides  being  denominated  the  Common  Iliac  Arteries. 
[Heart.] 

A'PATITE,  a  mineral  substance  crystallised  in  1  ho  regular  six-sided 
prism,  usually  terminated  by  a  truncated  six-sided  pyramid.  It  occurs 
variously  modified  by  the  removal  of  its  lateral  sides  and  angles.  Its 
specific  gravity  varies  from  3*25  to  3*5.  It  is  scratched  by  felspar, 
but  scratches  fluor-spar.  In  colour  it  passes  from  white  through 
various  shades  of  yellow  to  green  and  blue,  and  some  specimens  possess 
a  red  tint.  It  is  usually  translucent,  but  rarely  transparent.  From 
the  analysis  of  G.  Rose}  Apatite  appears  to  be  a  compound  of  phosphate 
of  lime  with  fluoride  of  calcium,  in  which  the  fluorine  is  more  or  less 
replaced  by  its  isomorphous  element,  chlorine. 

This  mineral  principally  occurs  in  the  Primitive  rocks,  and  is  found 
in  the  tin-veins  of  St.  Michael's  Mount,  Cornwall,  and  also  in  those  of 
Bohemia  and  Saxony.  It  has  also  been  observed  in  a  massive  mineral 
called  phosphorite,  which  appears  to  possess  a  Bimilar  chemical  con- 
stitution, and  has  been  found  abundantly  in  beds  alternating  with 
limestone  and  quartz,  near  Logrosan,  in  Estremadura  in  Spain.  Since 
the  practice  of  applying  phosphate  of  lime  to  the  soil  has  come  into 
use,  it  was  proposed*  to  employ  this  mineral ;  but  it  does  not  appear 
that  any  of  the  phosphate  of  lime  which  is  now  used  in  artificial 
manures  is  obtained  from  this  source.  The  phosphate  of  lime  thus 
employed  seems  to  owe  its  origin  to  an  organic  cause.     [Coprolite3-] 

APE  is  sometimes  employed  in  Zoology  to  express  a  genus  of 
Quadrnmaqous  Mammals,  which  closely  approaches  to  the  human 
species  in  anatomical  structure,  and  is  justly  regarded  as  the  connect- 
ing link  between  man  and  the  lower  animals.  The  word  ape  seems  to 
be  of  doubtful  origin  :  in  German  it  is  Affe,  from  which  the  verb  tiffen 
appears  to  have  come.  This  is  perhaps  more  probable  than  to  suppose 
that  affe  comes  from  affen.  The  name  exists,  with  very  slight  varia- 
tion, in  all  the  modern  languages  of  Teutonic  origin;  as  Ape  in 
English,  Affe  in  German,  Aap  in  Dutch,  &c.  These  also  are  the  only 
European  languages  which  possess  original  appropriate  names  to 
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distinguish  these  animals  from  monkeys  in  general.  Our  own  language 
ia  even  more  copious  than  others  in  terms  for  distinguishing  the 
different  characters  of  this  class  of  animals ;  thus  we  say  that  an  Ape 
is  a  monkey  without  a  tail,  and  a  Baboo*  a  monkey  with  a  abort  tall, 
[(■diving  the  term  Moniry  more  particularly  for  those  species  which 
have  very  long  tails;  and  though  our  earl;  writers  use  those  three 
wordn  Indiscriminately  a*  synonymes,  and  apply  them  indifferently  to 
the  some  animal,  yet  the  significations  here  given  have  generally  pre- 
vailed since  the  time  of  Kay,  and  are  now  almost  exclusively  adopted. 
It  must  be  confessed  however  that  these  significations  are  extremely 
vague,  and  certainly  do  not  express  the  ecological  relations  which 
subsist  between  the  different  sections  of  this  group  of  animals. 

According  to  its  modern  zoological  definition,  the  genu*  Ape,  or 
Pilktcm,  comprises  those  quadrumanous  mammals  which  have  the 
teeth  of  the  same  number  and  form  as  in  man,  and  which  pontes 
neither  tails  nor  cheek  pouches.  This  definition,  whilst,  on  the  one 
hand,  it  excludes  certain  tailless  baboons  and  monkeys,  comprehends, 
on  the  other,  the  three  sub-genera  of  Orange,  Chimpanzees,  and  Gib- 
bons.    Nor  are  these  the  only  characters  which  the  Apes  share  In 
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ion.  They,  of  all  other  animals,  approach  most  nearly  to  the 
n  species  in  organisation,  although  their  points  of  inferiority  are 
numerous  than  at  first  light  appear.  The  arms  are  so  long  as 
touch  the  ground  when  the  animals  stand  erect  on  their 
hind  legs  ;  but  the  teg*  themselves  are  scarcely  one-third  of  the  entire 
height  The  legs  moreover  are  not  in  the  same  line  with  the  thighs ; 
the  knees  are  turned  outwards,  and  the  feet  are  articulated  at  the 
ankle  in  such  a  manner  that  their  soles  turn  inwards  so  as  to  face 
or  be  opposed  to  one  another.  By  these  means  the  Apes  are  enabled 
to  embrace  or  grasp  the  trunks  and  branches  of  tree*  with  much 
greater  force  than  if  their  members  were  constructed  like  our  own. 
They  thus  become  essentially  sylvan  or  arboreal  ■■v*"1*.  and  never 
voluntarily  abandon  the  foresta,  where  they  find  at  once  the  most 
congenial  food  and  the  moat  perfect  security. 

Their  whole  organisation  peculiarly  adapts  the  Apes  to  these  habits. 
Besides  the  conformation  of  the  extremities  just  noticed,  the  fingers 
and  toee  are  long,  flexible,  and  deeply  separated  from  one  another, 
and  the  thumb,  or  interior  finger,  is  completely  opposeable  to  the  other 
four,  as  well  on  the  posterior  ta  on  the  anterior  extremities  :  thus, 
their  feet  and  hands  are  equally  formed  for  prehension.  They  are 
not  Quadrupeds,  tt  Buffon  has  justly  observed,  but  Quadrumana  ;  not 
four-footed  but  essentially  four-handed  animals.  One  part  of  their 
organisation  renders  them  intermediate  between  the  bats  and  ordinary 
'*  sr  makes  thorn  the  connecting  link  between  man  and 
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the  Inferior  animals.     The  great  length  of  the  fingers  and  anterior 

extremities,  compared  with  those  behind,  are  precisely  what  we  observe 
among  winged  mammals,  only  that  the  fingers  are  not  connected  by 
a  flying  membrane ;  and  their  economy  and  habitat  equally  corre- 
spond with  this  intermediate  structure.  They  are  neither  confined 
to  the  surface  of  the  earth  like  the  generality  of  tttrnmah,  nor  do 
they  possess  the  power  of  elevating  themselves  into  the  sir,  like  the 
bats;  but  they  choose  a  middle  habitat,  the  forests,  where  they 
habitually  reside,  and  where  they  move  about  with  an  ease  and 
velocity  which  can  only  be  compared  to  actual  flight  On  the  other 
hand,  when  compelled  by  circumstances  to  traverse  any  part  of  the 
earth's  surface,  their  pace,  properly  speaking,  is  neither  that  of  a 
biped  nor  of  a  quadruped ;  they  do  not  walk  upright  like  a  man,  nor 
yet  do  they  walk  upon  all-fours  like  the  lower  animals.  The  great 
length  of  their  arms  prevents  them  from  adopting  either  of  these 
modes  of  progression  in  its  simple  form,  but  they  avail  themselves  of 
this  very  circumstance  in  another  maimer.  Their  long  arms  serve 
them  instead  of  crutches,  and  their  pace  is  preoisely  that  of  a  lame 
man  who  walks  with  the  assistance  of  these  instruments,     from  the 


oblique  articulation  of  the  posterior  extremities,  they  rest  only  on  the 
outer  edge  of  the  foot,  but  the  wavering  equilibrium  thus  occasioned 
is  secured  by  the  long  fore-anna,  which  can  easily  touch  the  ground 
in  all  directions ;  and,  when  an  advance  is  to  be  made,  it  is  accom- 
plished by  resting  the  weight  of  the  body  upon  the  half-closed  fists, 
and  then  swinging  the  hinder  extremities  forward,  precisely  like  a 
man  on  crutches.  In  their  native  foresta  the  extreme  length  of  their 
forC-arniH  is  turned  to  the  greatest  advantage  :  here  it  acts  upon  the 
principle  of  the  rope-dancer's  balancing-pole,  and  completely  secures 
their  equilibrium  even  with  the  most  precarious  footing.  Thus  it  is 
that  travellers  have  seen  the  Apea  poised  at  the  very  extremity  of  the 
slender  trunks  of  the  bamboo,  waving  their  long  arms  from  side  to 
aide  with  the  most  graceful  and  easy  motions. 

Another  circumstance  in  the  structure  of  the  Apes,  in  which  they 
differ  from  most  other  Quadrumana,  has  considerable  influence  upon 
their  habits ;  this  is  the  entire  want  of  a  tail.  Though  the  presence 
of  this  organ  does  not  always  indicate  a  corresponding  function,  and 
though  iU  absence  ie  not  confined  to  this  group  of  quadrumanous 
sis,  yet  a  long  tail  would  seriously  embarrass  the  nearly  erect 
m  of  the  real  Apea  ;  whilst  its  use  ia  in  other  respects  superseded 
by  the  length  of  the  fore-arms,  which  supply  its  place  in  adjusting 
the  proper  balance  of  the  body,  the  only  function  which  the  tail  per- 
forms in  the  common  monkeys.     But  another  character  of  still  greater 


V3 


APEREA- 


APHia 


874 


importance  distinguishes  the  real  Apes  from  the  rest  of  the  Quadru- 
mana, namely,  the  want  of  cheek-pouches.  These  are  sacs  or  cavi- 
ties in  the  cheeks,  which  open  inside  the  mouth  between  the  cheek 
and  the  lower  jaw,  and  serve  to  hold  any  extra  provision  which  the 
animal  may  not  at  the  moment  require.  The  Semnopitheci  alone,  of 
all  the  other  monkeys  of  the  old  world,  resemble  the  Apes  in  this 
respect,  and  hence  arise  some  of  the  most  striking  resemblances  which 
the  characters  and  habits  of  these  two  genera  present.  In  other 
respects  they  are  sufficiently  distinguished  from  one  another  by  the 
long  tails  of  the  SemnopUheci,  not  to  mention  their  extremities  of 
nearly  equal  length,  and  the  peculiar  structure  of  their  stomachs  and 
teeth.  Another  character,  which  is  common  to  all  the  other  known 
Quadrumana  of  the  old  continents,  is  found  in  some  species  only  of 
the  real  Apes,  and  is  absent  in  others :  this  is  the  possession  of  Callosi- 
ties, which  are  naked  callous  parts  of  the  buttocks,  upon  which  these 
animals  sit  when  fatigued  by  the  violent  and  rapid  movements  which 
they  habitually  execute.  Illiger  and  some  other  zoologists  have  con- 
sidered this  circumstance  of  sufficient  importance  to  warrant  the 
separation  of  the  A]>es  into  two  distinct  genera,  the  one  characterised  by 
the  absence  of  callosities,  the  other  by  the  presence  of  them ;  but  it  is 
to  be  observed,  that,  even  where  these  organs  do  exist  in  the  Apes,  it  is 
always  in  a  rudimentary  form ;  they  are  never  developed  to  such  an 
extent  as  to  influence  the  habits  of  the  animals,  and  are  consequently 
unfit  to  be  considered  as  generic  characters.  In  other  respects, 
except  in  these  diminutive  callosities,  the  Gibbons  do  not  differ  from 
the  Orangs  and  Chimpanzees ;  they  have  the  same  system  of  dentition, 
the  same  organs  of  sense,  and  the  same  singular  modification  of  the 
locomotive  organs ;  their  manner  of  life  also  is  precisely  the  same  ; 
both  equally  take  up  their  habitation  in  the  thickest  and  most  soli- 
tary forests ;  they  inhabit  the  same  countries,  and  live  upon  the  same 
food. 

The  teeth  of  the  Apes,  as  indeed  of  all  the  other  monkeys  of  the 
old  world,  are  of  the  same  number  as  in  man ;  nor,  as  far  as  the 
incisors  and  molars  are  concerned,  do  they  present  any  difference  in 
form  ;  but  in  the  adult  animals,  and  more  especially  in  the  old  males, 
the  canines  are  developed  in  the  same  relative  proportion  as  in  the 
Carnivora ;  the  tusks  of  the  full-grown  Orang-Outan  are  at  least  as 
large  as  those  of  the  lion,  and  are  most  formidable  weapons.  Unfor- 
tunately we  know  but  little  of  the  manners  of  these  animals  in  their 
adult  state ;  but  this  circumstance  gives  us  strong  reason  to  suppose 
that  the  extreme  gentleness  and  placidity  observed  in  the  young 
individuals  usually  brought  into  Europe  do  not  always  continue  to 
characterise  them  in  their  native  climates,  but  that  their  disposition 
alters  in  proportion  to  the  development  of  their  muscular  force,  and 
that  in  their  adult  state  they  are  as  formidable  and  mischievous  as 
the  Baboons  themselves. 

The  characters  and  habits  of  the  Apes  present  differences  which  will 
be  noticed  in  speaking  of  the  several  species.  As  far  however  as  their 
general  manners  have  been  observed,  they  appear  to  be  of  a  grave 
and  gentle  disposition,  totally  free  from  that  petulance  and  mischie- 
vous curiosity  which  so  strongly  characterise  the  monkeys,  properly 
so  called,  are  very  affectionate  towards  those  who  treat  them  kindly, 
solemn  and  deliberate  in  all  their  actions,  extremely  circumspect  and 
intelligent,  seldom  moved  to  violent  passion,  but  peevish  and  fretful 
when  crossed  or  disappointed.  They  never  walk  on  two  legs  except 
when  they  have  occasion  to  use  the  fore  hands  in  carrying  something. 
Nearly  or  altogether  deprived  of  callosities,  they  do  not  repose  in  the 
manner  of  ordinary  monkeys,  on  their  hams,  but  stretch  themselves 
on  their  sides,  like  human  beings,  and  support  their  heads  upon  their 
hands,  or  by  some  other  means  supply  the  use  of  a  pillow. 

For  an  account  of  the  most  remarkable  Apes  see  Chimpanzee, 
Orawo-Outan,  and  Gibbon.  For  an  arrangement  of  the  species  and 
their  relation  to  other  Monkeys  see  Simiadjb,  and  Quadrumana. 
APEREA,  a  species  of  Wild  Guinea-Pig.  [Hystbictda] 
APETALJS,  Plants  without  Petals,  constitute  one  of  the  divisions 
in  Jussieu's  arrangement  of  plants  according  to  a  natural  Bystem. 
They  comprehend  all  genera  which  are  Dicotyledonous  or  Exogenous, 
and  which  have  a  calyx  without  corolla.  By  some  they  are  called 
Monochlamydeous.  The  character  by  which  these  plants  are  denned 
is  as  constant  as  any  of  those  which  botanists  employ  for  subordinate 
divisions,  but  it  must  not  be  considered  absolute ;  for  not  only  are 
many  of  the  genera  which,  in  consequence  of  their  natural  affinities, 
are  included  among  Apetaloua  Plants  provided  with  rudimentary 
petals,  but  it  occasionally  happens  that  in  orders  otherwise  constantly 
furnished  with  a  corolla,  particular  genera  occur  in  which  no  petals 
are  produced ;  a  very  remarkable  instance  of  which  is  to  be  met  with 
in  the  pretty  little  shore-plant  found  on  most  of  the  sandy  beaches  of 
this  country,  and  called  Glaux  maritima.  This  species  is  very  nearly 
related  to  the  Primrose,  and  certainly  belongs  to  the  same  natural 
order  as  that  plant,  but  it  has  no  corolla;  in  place  of  which  the 
border  of  the  calyx  becomes  coloured,  and  it  therefore  apparently 
belongB  to  the  apetalous  division,  although,  in  reality,  it  forms  an 
exception  to  the  character  of  monopetalous  plants. 

APHANESITE,  a  mineral  consisting  of  arsenic  acid  and  oxide  of 
copper,  with  water. 

APHERESE,  a  mineral  consisting  of  phosphoric  acid  and  oxide  of 
copper,  and  water. 
APHIS,  the  Plant-Louse,  or  Puccron,  an  extensive  genus  of  insects 
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belonging  to  the  order  HomvpUra.  They  are  interesting  to  naturalists 
on  account  of  their  very  peculiar  economy,  and  no  less  so  to  gardeners 
and  farmers,  on  whose  crops  many  species  commit  most  destructive 
depredations.  As  instances  of  the  latter  we  may  refer  to  the  Hop- 
Fly  (A.Uumuli),  and  the  Bean-Dolphin  (A.  Faba),  whilst  all  our  garden 
flowers,  such  as  the  Rose,  the  China-Aster,  the  Chrysanthemum,  and 
others,  suffer  from  their  attacks.  During  the  summer  of  1833,  the 
cabbage  and  turnip  crops  in  Kent  were  much  injured  and  often 
destroyed  by  countless  swarms  of  A.  Brauieas. 

These  insects  are  characterised  by  a  soft  oval  body,  a  small  head, 
entire  and  semi-globular  eyes,  antennae  of  seven  joints  longer  than  the 
body,  often  setaceous,  sometimes  thickened  towards  the  top,  the  two 
joints  at  the  base  very  short,  the  next  very  long  and  cylindrical  The 
beak  (hauttettum)  arises  from  the  under  part  of  the  head  between  the 
fore  legs,  and  descends  almost  perpendicularly.  The  wings,  when 
developed,  are  four  in  number,  but  some  naturalists  represent  the 
upper  wings  rather  as  wing-cases  (dytra),  from  their  difference  of 
texture.  The  legs  are  very  long  and  slender,  in  consequence  of  which 
they  walk  awkwardly. 

At  the  extremity  of  the  abdomen  most  species  are  furnished  with  a 
pair  of  projecting  tubes,  through  which  they  eject  a  sweet  viscid  fluid, 
well  known  under  the  name  of  honey-dew,  erroneously  supposed  to  be 
an  exudation  from  the  leaves  on  which  it  is  found.  It  is  also  said  that 
the  Aphides  feed  on  this,  which  is  impossible  from  the  structure  of 
their  mouths.    Ants  however  and  bees  are  very  fond  of  it. 

In  sketching  the  history  of  these  singular  insects,  it  will  be  most 
convenient  to  begin  it  at  the  close  of  autumn,  when  many  of  the 
species,  such  as  A.  Querent,  A.  Ro$cc,  &&,  are  numerous,  some  winged 
and  some. without  wings,  of  both  sexes,  so  that  while  the  first  may 
fly  to  a  distance,  the  second  are  confined  to  their  native  plant  or  its 
vicinity. 

After  pairing,  the  mother  Aphis  deposits  what  have  been  by  some 
naturalists  termed  eggs,  in  a  place  suitable  for  their  passing  the 
winter;  but  different  places  are  chosen  by  different  species.  Some 
choose  the  oak,  and  place  the  eggs  on  an  exposed  twig  high  on  the 
tree,  others  in  the  sheltered  crevices  of  bark,  or  even  under  ground. 
Bonnet  seems  to  be  of  opinion  that  the  Aphides  are  always  viviparous 
and  never  lay  eggs,  what  are  commonly  called  eggs  produced  in 
autumn  being  a  sort  of  cocoon,  consisting  of  the  young  Aphis 
inclosed  in  an  envelope.  From  our  own  observations  •  on  those  of 
the  oak,  we  are  convinced  that  this  is  the  fact ;  but  we  cannot  affirm, 
upon  negative  evidence,  that  none  of  the  species  lay  real  eggs. 

The  cocoons  or  eggs,  whichever  they  may  be,  remain  torpid  during 
the  winter  (the  parents  having  died  after  producing  them),  and  are 
called  into  life  with  the  return  of  genial  weather  in  the  spring.  The 
number  of  insects  produced  must  of  course  correspond  to  the  number 
of  cocoons  or  eggs  laid  the  preceding  autumn,  but  being  all  ushered 
into  active  life  at  the  same  time,  their  simultaneous  appearance  has 
led  to  the  popular  but  erroneous  notion,  that  they  are  generated  by 
the  air.  Blighting  weather,  as  it  is  termed,  is  also  accused  of  spreading 
the  destructive  swarms  over  hop-grounds  or  bean-fields,  but  their  rapid 
increase  is  wholly  caused  by  their  wonderful  powers  of  multiplying. 

All  the  Aphides,  it  has  been  well  ascertained,  which  appear  in  spring 
are  exclusively  females,  no  males  being  found  till  the  autumn ;  and 
these  females  are  endowed  with  a  fecundity  almost  incredible.  M. 
Latreille  says  that  one  female  during  the  summer  months  will  produce 
about  25  a  day,  and  M.  Reaumur  calculated  that  one  Aphis  may  be  the 
progenitor,  during  its  life,  of  the  enormous  number  of  5,904,900,000 
descendants.  It  is  not  necessary  for  the  young  female  Aphides  pro- 
duced during  summer  to  pair  with  a  male,  which  indeed  would  be 
impossible,  as  no  males  are  then  to  be  found ;  yet  these  females  go  on 
producing  each  their  25  a  day  of  living  young  ones,  all  of  which  become 
in  a  short  time  as  fertile  as  their  parent. 

The  following  calculation  of  the  fecundity  of  a  species  of  Aphis 
from  Professor  Owen's  lectures  on  '  Comparative  Anatomy,'  will  afford 
some  explanation  of  the  extraordinary  numbers  in  which  these 
creatures  sometimes  occur.  "The  Aphis  lanigera  produces  each 
year  10  viviparous  broods,  and  one  which  is  oviparous,  and  each 
generation  averages  100  individuals : — 

1st  generation 1    Aphis  produces 

2d         „         100    one  hundred 

3d  „  10,000    ten  thousand 

4th        „         1,000,000    one  million 

5th        „         100,000,000    one  hundred  millions 

6th         „  ....     10,000,000,000    ten  billions 

7th         „         ...     1,000,000,000,000    one  trillion 
8th        „         .    .     100,000,000,000,000    one  hundred  trillions 
9th         „  .     10,000,000,000,000,000    ten  quatrillions 

10th         „  1,000,000,000,000,000,000    one  quintillion. 

If  the  oviparous  generation  be  added  to  this  you*  will  have  a  thirty 
times  greater  result." 

The  female  Aphides  thus  produced  must  be  regarded  as  larva?,  but 
they  present  a  more  developed  condition  than  the  larvce  of  Coleoptera 
and  Lepidoptera.  The  compound  eyes  are  developed  on  the  head,  and 
the  antennas  have  acquired  their  mature  form  and  proportions ;  the 
six  thoracic  legs  have  attained  their  due  growth  and  development. 
The  only  change  which  these  fertile  larvae  afterwards  undergo  is 
increase  of  size,  and  development  of  the  reproductive  tissues.    In  the 
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last  generation,  which,  according  to  the  species  of  Aphis,  is  the 
seventh,  ninth,  or  eleventh,  the  power  which  they  possess  of  producing 
individuals  like  themselves  ceases.  In  the  last  generation  wings  are 
acquired,  and  male  insects  also  with  wings  appear.  It  is  these  insects 
which  produce  eggs,  and  deposit  them  where,  under  the  genial  influences 
of  the  sun,  they  are  hatched,  and  thus  produce  the  multitudes  which 
make  the  attacks  of  these  creatures  so  remarkable. 

The  number  of  species  of  Aphis  is  very  large.  In  tho  '  List  of 
Specimens  of  Homopterous  Insects'  in  the  collection  of  the  British 
Museum,  drawn  up  by  Mr.  Francis  Walker,  326  Bpecies  of  this  genus 
are  described.  Almost  every  species  of  plant  gives  support  to  a 
different  species  of  Aphis,  each  of  which  has  been  described  with  very 
great  accuracy  in  the  list  above  mentioned. 

The  effects  of  the  attacks  of  these  insects  is  sometimes  of  national 
importance.  In  the  year  1802  the  hop-duty  fell  from  100,0002.  to 
14,0002.,  on  account  of  the  great  increase  of  the  Aphis.  When  the 
Aphis  has  been  absent  the  duty  has  risen  as  high  as  500, 000 J. 
The  Aphis  Rosas  is  most  destructive  to  the  beautiful  plant  on  which 
it  is  constantly  found.  Apple-trees  and  pear-trees  are  attacked  with  a 
species  which  injures  greatly  their  produce.  In  most  cases  these 
insects  are  green,  but  a  black  species  attacks  the  bean ;  whole  acres 
of  these  plants  will  be  suddenly  covered  by  these  insects.  Then- 
attacks  on  all  plants  seem  regulated  by  the  health  of  the  plant  If 
atmospheric  conditions  occur  which  render  plants  unhealthy,  then  the 
Aphis  makes  its  appearance.  If  these  cease,  the  Aphis  then  disappears 
also,  and  one  crop  of  plants  will  be  attacked  several  times  in  the 
same  year.  The  Aphides  have  their  natural  enemies.  The  larva  of 
the  Lady-Bird  (Cocdndla)7the  Syrphus  or  Bee-like  Fly, the  Hemerobius 
per?4,  and  several  species  of  Ichnewnonidce,  devour  with  great  avidity 
several  Bpecies  of  Aphia. 

The  chief  remedy  for  the  destruction  of  the  Aphis  is  tobacco. 
Where  plants  can  be  brought  together  under  cover  they  may  be  easily 
exposed  to  tobacco  fumes,  but  in  the  open  air  this  is  not  so  easily 
effected.  In  this  case  the  best  plan  is  to  apply  the  tobacco  in 
water.  The  affected  branches  or  parts  of  plants  may  be  syringed 
with  the  infusion,  and  afterwards  washed  with  pure  water.    [Sec  Sop.] 

APHRITE,  in  Mineralogy,  a  crystalline  variety  of  carbonate  of 
lime. 

APHRODITA,  a  genus  of  Dorsibranchiate  Annelides.  It  is  easily 
known  from  the  rest  of  the  order  by  two  longitudinal  ranges  of 
broad  membranous  scales  covering  the  back,  and  under  which  the 
gills  lie  concealed    in  form   of  little  fleshy  crests.      The  body  is 

fenerally  flattened,  and  shorter  and  broader  than  in  other  Annelides. 

APIOCRINI'TES  (Miller),  a  Fossil  genus  of  Crinoidea,  found  in  the 
Oolitic  formations  and  in  the  Chalk. 

A'PIUM,  a  genus  of  plants  belonging  to  the  order  UmbeUifera. 
The  only  species  of  this  genus  of  any  importance  is  the  Common 
Celery  (Apium  gravedens).  This  valuable  vegetable  is  found  naturally 
in  the  ditches  of  almost  every  part  of  Europe.  It  is  even  met  with  in 
the  Falkland  Islands,  where,  if  it  was  originally  carried  thither, 
it  has  naturalised  itself.  In  this  country  it  is  very  common  in  many 
places,  as  for  instance  in  the  ditches  near  Sandwich. 

It  is  a  remarkable  fact  that  this  plant,  which  is  so  sweet  and 
wholesome  when  cultivated,  is  altogether  acrid  and  unfit  for  food 
when  wild.  It  is  by  Borne  supposed  that  the  difference  between  the 
quality  of  the  two  states  is  owing  to  bo  large  a  part  of  the  stem  and 
leaves  of  the  cultivated  species  being  hidden  from  the  action  of  light 
by  the  soil  which  is  heaped  up  about  it,  and  being  in  consequence 
unable  to  generate  in  much  abundance  the  peculiar  principle  on  which 
the  acridity  depends.  Whatever  may  be  the  value  of  this  explanation, 
it  evidently  does  not  apply  to  the  variety  called  Celeriac,  in  which  the 
sweetness  and  wholesome  character  of  cultivated  celery  are  maintained, 
although  the  leaves  are  not  at  all  deprived  of  the  full  influence  of 
light.    [Celery,  in  Arts  and  So.  Drv.J 

APOCYNA'CEiE,  Dogbanes,  a  natural  order  of  plants  belonging 
to  the  Monopetalous  subdivision  of  the  Exogenous  class.  Among  these 
they  are  known  by  their  flowers  being  perfectly  symmetrical,  the 
segments  of  the  corolla  all  twisted  one  way,  like  a  Catherine-Wheel, 
five  distinct  stamens,  a  superior  ovarium  which  when  ripening 
divides  into  two  parts  that  diverge  from  each  other  at  right  angles, 
and  by  their  stems  yielding,  when  wounded,  a  copious  milk.  The 
milk  is  generally  poisonous,  and  that  quality  is  general  in  the  order, 
which  abounds  in  plants  the  action  of  whose  juices  upon  the  human 
body  is  more  or  less  violent.  Among  these,  the  Tanghin  poison  of' 
Madagascar  [T a wohihia]  and  Nux  vomica  [Strtchnos]  are  remarkable 
instances.  But  some  of  the  species  are  not  unwholesome ;  as  the 
Hya-Hya,  or  Milk-Tree  of  Demerara,  and  the  Cream-Fruit  of  Sierra 
Leone.  Caoutchouc  is  yielded  in  abundance  by  Vahea  gummifera, 
Urceola  elastica,  and  WtUttghbda  edulis.  Several  other  Bpecies  yield 
medicinal  agents,  but  they  are  not  much  employed  in  the  European 
practice  of  medicine.  Considering,  however,  the  great  prevalence  of 
poisonous  qualities  in  the  order,  drugs  obtained  from  any  of  its 
species  should  be  administered  with  very  great  caution,  until  it  has 
been  ascertained  that  they  may  be  employed  without  danger.  The 
order  Apocynacece  is  only  distinguishable  from  Aselepiadacea  by  the 
stamens  being  distinct  from  the  pistil,  and  by  the  pollen  not  being 
contained  in  little  waxy  bags. 


A'PODES,  in  Zoology,  an  order  of  Fishes,  including,  according  to 
the  Linmean  system,  all  those  which  want  the  ventral  fins,  but 
restricted  by  Baron  Cuvier  to  those  which,  besides  possessing  this 
character,  are  likewise  Malacopterygious.  In  the  latter  sense,  the 
Apodal  Fishes  compose  a  small  natural  family,  almost  restricted  to  the 
great  genus  Murama,  and  of  which  the  Common  Eel  offers  a  good 
and  familiar  example. 

APOPHYLLITE,  a  crystallised  mineral,  whose  fundamental  form 
is  the  square  prism,  fig.  1.  Its  most  general  modification  is  obtained 
by  supposing  the  angles  of  fig.  1  cut  ofl£  so  as  to  give  rise  to  a  plane 
triangular  surface,  as  is  seen  at  a  in  fig.  2 ;  these  faces  a,  from  the 
plane  cutting  deeper  into  the  original  crystal  till  they  intersect  each 
other,  frequently  lose  their  triangular  form,  and  of  course,  at  the 
same  time,  the  face  P  again  becomes  a  square,  and  the  prism  will  be 
terminated  by  the  form  Been  in  fig.  3.  On  account  of  these  modifications, 
Apophyllite  sometimes  assumes  the  form  in  fig.  i. 
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The  inclination  of  P  on  a  is  120°  6' 
„  L  on  a  is  128°  20' 

„  a  on  a  is  104°  18' 

The  structure  of  this  mineral  is  lamellar,  and  admits  of  cleavage  in 
directions  parallel  to  the  sides  of  the  regular  prism,  but  most  readily 
in  the  perpendicular  to  its  axis.  •  Its  colour  is  white  or  gray,  some- 
times tanged  green  or  red  It  possesses  various  degrees  of  transparency, 
and  occurs  even  opaque.  In  hardness  it  approaches  nearly  to  Apatite ; 
and  its  density  varies  from  2 '3  to  2*5.  Before  the  blow-pipe  it  forms 
a  white  glass.    Its  chemical  constitution  is  stated  as  follows : — 

8  (Ca  +  3  Si)  +  (K  +  6  Si)  +  16  Aq 
and  the  mineral  is  therefore  an  hydrated  silicate  of  potash  and  lime. 

Apophyllite  has  been  found  in  the  mines  of  magnetic  iron-ore  of 
Sweden  and  Norway ;  in  the  lead-mines  of  the  Han  Mountains ;  also 
in  the  cavities  of  several  basaltic  rocks,  at  Marienberg  in  Bohemia; 
at  Fossa  in  the  Tyrol ;  in  the  Isle  of  Skye,  &c  In  the  basalts  it  is 
usually  accompanied  by  Analcime  and  Stilbite. 

This  mineral  is  sometimes  called  Tessditc    Albi*  is  a  white  variety. 

APOTHE'CIA  (from  the  Greek  airoftijiri},  a  case,  a  repository),  in 
Botany,  a  name  given  to  some  of  the  organs  of  reproduction  in  Crypte- 
gamia.  In  Lichens  the  reproductive  matter  appears  on  the  surface  of  its 
frond  or  thallus  in  two  forms.  First,  in  the  form  of  little  coloured  cups 
or  lines  with  a  hard  disk  surrounded  by  a  rim,  and  containing  tubes 
filled  with  sporulee ;  and  secondly,  in  the  form  of  little  heaps  of 
pulverulent  matter,  which  are  scattered  over  the  surface  of  the 
thallus.  These  last  are  called  Soredia  ;  the  first,  Apothecia.  These 
organs  form  the  principal  means  of  distinguishing  the  various  forms 
of  lichens,  and  consequently  it  has  been  found  convenient  to  indicate 
minor  points  in  their  structure  by  other  names.  Thus  the  Apothecium, 
which  in  English  is  called  a  Shield,  has  various  names  according  to  its 
form :  ScuttUum  is  a  shield  with  an  elevated  rim ;  Pdta,  aflat  shield ; 
Tuberculum,  a  convex  shield ;  Trica  or  Gyroma,  a  furrowed  shield ; 
Lirella,  a  linear  shield ;  Globulus,  a  round  deciduous  shield ;  Pilidium, 
an  orbicular  hemispherical  shield.  The  parts  of  the  Apothecium  or 
Shield  have  also  obtained  distinct  names:  thus  Pcrilhecium  is  the 
inside  of  the  shield,  in  which  the  sporules  are  immersed ;  Hypoihtcium 
is  the  substance  that  surrounds  or  overlies  the  perithecium ;  Nucleus 
is  the  disk  of  the  shield,  which  contains  the  sporules  and  their  cases; 
and  Asci  are  the  tubes  in  which  the  sporules  are  contained. 

Apothecia  is  also  the  name  given  to  the  cases  in  which  the  organs 
of  reproduction  of  many  of  the  Alga  are  contained  The  reproductive 
granules  contained  in  the  Apothecia  of  both  Lichens  and  Algae  are 
called  by  some  writers  GongylL 

APSENDE'SIA  (Lam.),  a  genus  of  Fossil  Polypiaria,  from  the 
great  Oolite  near  Bath. 

APTERTX,  a  genus  of  Struthious  Birds,  inhabiting  Australia  and 
the  islands  of  New  Zealand.  It  was  first  described  by  Dr.  Shaw,  who 
regarded  it  as  an  extinct  form  of  bird.  It  evidently  belongs  to  a 
group  of  birds  that  were  destined  to  live  on  the  earth,  only  as  long  as 
they  were  free  from  the  attacks  of  carnivorous  enemies  endowed  with 
greater  powers  of  motion  than  themselves.  Numbers  of  wingless 
birds,  not  belonging  to  the  Struthious  division,  as  the  Dodo  and 
Solitaire,  seem  already  to  have  become  extinct;  whilst  the  smaller 
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congeners  of  the  Diaemii  ore  suffering  in  like  maimer.  The  Apteryx 
is  oat  however  extinct,  u  many  stuffed  specimens  exist  m  the 
miHumi  of  England  ;  and,  at  the  present  moment  (June,  1S53],  there 
in  a  living  specimen  in  the  gardens  of  the  Zoological  Society,  Regent's 
Park.  Of  ail  birds  at  present  known  the  Apteryx  appears  to  have  the 
wings  the  moat  reduced  to  their  simplest  rudiments.  Its  general  farm 
is  that  of  the  Penguin,  and  in  aize  it  is  seldom  quite  so  big  as  our 
common  goose.  The  beak  is  very  long  and  slender,  marked  on 
each  side  with  a  longitudinal  groove,  and  covered  with  a  membrane 
at  its  base.  It  differs  from  other  birds  in  the  completeness  of  its 
diaphragm,  and  in  the  absence  of  abdominal  air-cells.  The  bones  are 
not  hollow,  as  is  mostly  the  esse  in  birds ;  the  sternum  is  very  small, 
and  the  ribs  are  extraordinarily  broad  ;  the  feathers  have  no  accessory 
plume,  and  their  shafts  are  prolonged  beyond  the  back  ;  the  feet  have 
a  short  and  elevated  hind-toe,  of  which  the  claw  alone  is  externally 

The  native  name  of  this  bird  is  Kiai-Kiai,  given  it  on  account  of 


it  characteristic  position. 


ApUrrx  {A. 
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It  runs  with  considerable  rapidity,  and  when  hunted  by  dogs  it 
makes  a  hole  in  the  earth  for  the  purpose  of  concealment,  or  it  retires 
into  ths  natural  cavities  of  the  rocks.  When  attacked  it  defends  itself 
with  considerable  vigour.  The  natives  hunt  it  for  the  sake  of  its  skin, 
which  is  used  by  the  chiefs  for  their  dresses,  and  on  this  account  it  is 
highly  valued. 

A'PTYCHUB  (Von  Meyer),  one  of  the  generio  names  of  a  singular 
Fossil,  supposed  to  be  the  remains  of  a  Conchiferous  Mollusk,  or  the 
opercular  shell  of  a  Cephalopod.  Its  other  names  are  Trigondlita, 
Irhthytniagamtt*,  and  Lepadiiet.  The  species  belong  to  ths  Ammoni- 
tiferous  strata,  and  specimens  sometimes  occur  (as  at  Solenhofen)  in 
the  last  chamber  of  the  Ammonites.     The  structure  is  fibrous. 

AQUATIC  ANIMALS.  The  element  in  which  animals  habitually 
reside,  or  to  which  they  occasionally  resort  for  the  purpose  of  pro- 
curing food  or  seeking  shelter,  is  so  intimately  connected  with,  and 
bears  so  obvious  a  relation  to,  not  only  their  manners  and  economy, 
but  likewise  their  outward  forms  and  internal  structure,  that  it  is  not 
surprising  that  those  who  first  turned  their  attention  to  the  study  of 
zoology,  and  sought  to  introduce  the  principles  of  classification  into 
the  animal  kingdom,  should  have  been  so  forcibly  struck  with  its 
importance  as  to  have  made  it  the  primary  basis  of  their  system. 
"Animals,"  says  Aristotle  ('Hist.'  b.  L  o.  1),  "may  be  distributed  into 
different  classes  according  to  their  manner  of  living,  their  actions, 
their  character,  and  their  parts.  ....  Considered  according  to  their 
manner  of  living,  their  actions,  and  their  character,  they  are  divided 
into  terrestrial  sod  aquatic  The  aquatic,  are  divided  into  two  classes; 
the  one,  as  is  the  case  with  many  fishes,  pass  their  whole  life  in  the 
water,  breathe  that  element,  and  find  their  food  in  it;  nor  do  they 
ever  leave  it :  the  others  obtain  their  food  in  the  water,  and  even 
habitually  reside  in  it,  but  they  do  nut  breathe  it ;  they  breathe  air, 
and  bring  forth  their  young  on  dry  land.  Among  these  latter  some 
are  provided  with  feet  and  walk  upon  dry  land,  others  have  wings 
and  fly,  and  others,  like  the  water-serpent,  have  no  feet.  .... 
Aquatic  animals  inhabit  seas,  lakes,  marshes,  and  rivers."  These 
principles  of  classification,  in  which  the  habits  of  taianJa  take  prece- 
dence of  those  modifications  in  their  organic  conformation  which 
produce  these  very  habits,  have  long  since  ceased  to  be  adopted  by 
scientific  naturalists,-  notwithstanding  which  there  is  perhaps  no 
inquiry  which  can  engage  the  attention  of  the  zoologist  mors  fruitful 
in  extensive  views  and  interesting  results  than  the  consideration  of 
the  organic  structure  of  animals  in  relation  to  ths  element  in  which 
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food  and  nurture  their  young  in  that  element,  have  their  organisation, 
even  to  the  most  minute  circumstance,  rigidly  adapted  to  these  pur- 
poses. The  extremities  by  which  progressive  motion  is  performed  in 
the  acts  of  walking  and  flying  would  be  a  serious  impediment  to  tho 
movements  of  animals  residing  in  an  element  of  the  same  specific 
gravity  as  their  own  bodies :  these  organs  accordingly  are  either 
entirely  wanting,  or  are  reduced  to  mere  rudiments,  which  serve 
indeed  to  keep  the  body  steady  and  preserve  its  equilibrium,  but  are 
entirely  useless  in  assisting  its  progression.  Such  are  the  fins  of  fishes, 
and  the  flippers,  as  they  are  called,  of  the  Whale.  The  real  organ  of 
progression  in  both  cases  is  the  body  itself,  which  is  prolonged  and 
attenuated  towards  the  tail,  compressed  on  the  sides,  and  provided 
with  extremely  powerful  muscles,  with  which,  by  alternately  striking 
the  water  on  either  side,  the  animal  propels  itself  forward  with  a  force 
and  velocity  unexampled  in  any  other  class  of  animated  beings.  It  is 
upon  this  principle  that  a  boat  is  urged  forward  by  means  of  a  single 
oar  in  the  stern.  The  great  majority  of  these  animals  not  only  reside 
habitually  in  the  water,  and  seek  their  food  there,  but  likewise  breathe 
that  element,  and  are  consequently  furnished  with  an  appropriate 
apparatus  for  extracting  the  oxygen  gas  from  its  general  mass.  These 
tribes  may  reside  at  any  depth  of  the  ocean  and  for  any  length  of 
time  ;  they  are  not  under  the  necessity  of  coming  frequently  to  ths 
surfsce  for  the  purpose  of  breathing,  and  their  organisation  is  modified 
accordingly.  Instead  of  having  ths  tail  broad  horizontally,  it  is  broad 
in  a  vertical  direction,  which  enables  them  to  turn  with  astonishing 
rapidity,  and  is  no  impediment,  but  rather  an  assistant  to  their 
forward  movements.  But  the  case  is  different  in  the  Whales 
and  allied  "»' ">»!»,  which,  though  residing  entirely  in  the  water, 
breathe  air  by  means  of  lungs  like  ordinary  Mammalia,  and  are 
consequently  obliged  to  come  continually  to  the  surface.  For  this 
purpose  they  are  provided  with  a  powerful  cartilaginous  tail  flattened 
horizontally,  by  moving  which  upwards  or  downwards  as  ths  occasion 
requires,  they  ascend  to  or  descend  from  the  greatest  depths  of 
the  ocean  with  almost  incredible  speed.  Fishes,  though  capable  of 
proceeding  straight  forwards,  or  of  turning  with  great  rapidity,  are 
comparatively  slow  in  changing  their  depths;  and  if  thsy  breathed 
air,  they  would  frequently  be  suffocated  before  they  could  arrive  at 
the  surface,  from  the  vertical  position  of  the  tail  not  being  adapted  to 
propel  them  in  a  vertical  direction.  But  by  a  simple  change,  merely 
by  the  direction  of  the  tail  being  altered  from  the  vertical  to  the 
horizontal  position,  the  object  of  nature  is  accomplished,  and  the  air- 
breathing  Cetaceous  Animals  are  adapted  to  all  the  circumstances  of 
an  aquatic  life.  Another  beautiful  adaptation  is  observed  in  the 
position  of  the  mamma,  for  the  Cctatta,  like  warm-blooded  quadru- 
peds, suckle  their  young;  these  are  situated  upon  the  breast,  and 
when  the  young  ajjjtttal  requires  to  suck,  the  mother  stands,  as  it 
were,  upright  in  the  water,  with  her  head  and  shoulders  elevated 
above  the  surface,  supporting  herself  by  means  of  her  dippers,  or 
fore  paws.  In  this  position  she  is  enabled  to  supply  her  cub  with 
ths  food  which  nature  has  provided,  and  which  she  could  not  have 
accomplished  had  the  mamma?  been  placed  in  any  other  position. 

There  is  another  extensive  tribe  of  aquatic  animals,  which  are 
provided  with  perfect  articulated  members,  sometimes  indeed  supplied 
with  fringes  which  convert  them  into  a  swimming  apparatus,  but 
always  adapted  to  enable  the  animals  to  walk  or  crawl  along  ths 
bottom.  Such  is  the  case  with  all  the  Crostaceous  tribes- — the  crabs, 
lobsters,  prawns,  Ac  ;  and  these  animals,  as  is  well  known,  can  walk 
on  dry  land  with  the  same  ease  as  at  the  bottom  of  the  ocean.  When 
they  swim,  it  is  by  means  of  the  tail,  which  is  always  constructed  for 
that  special  purpose,  and  is  huge  and  powerful. 

Nor  is  the  modification  of  structure  less  striking  when  we  examine 
those  land-animals  which  breathe  air,  and  resort  only  occasionally  to 
the  water.  As  they  are  intermediate  in  habits,  so  are  they  likewise 
intermediate  in  structure  between  these  two  extremes;  and  the  degree 
in  which  their  organisation  is  modified,  when  compared  with  either 
of  the  two  types,  is  exactly  proportioned  to  the  difference  of  their 
habits  and  economy.  All  Mammals  and  Reptiles,  for  instance,  which 
seek  their  food  in  fresh-water  rivers  and  lakes,  partake  more  of 
terrestrial  than  of  aquatic  habits.  Ths  extent  of  water  with  which 
they  are  conversant  is,  in  this  case,  very  small  when  compared  to 
the  extent  of  land,  and  their  organisation  differs  but  slightly  from 
that  of  ordinary  land  animals ;  their  extremities  are  perfectly  developed, 
and  of  the  ordinary  form,  the  principal  difference  being  that  their 
toes  are  united  by  on  expanded  web  or  membrane,  which  gives  the 
paw  a  broad  oar-like  form,  and  thus  converts  it  into  a  convenient 
instrument  of  swimming,  at  the  same  time  that  it  scarcely  interferes 
with  the  most  perfect  freedom  of  walking  and  running  on  land.  Of 
this  nature  are  the  extremities  of  all  the  vertebrated  terrestrial 
satoiM  which  seek  their  food  in  fresh  water,  the  otters,  beavers,  Ac. 
among  mammals;  the  whole  order  of  Natatores,  comprising  the  ducks, 
swans,  pelicans,  gulls,  auks,  puffins,  Ac.  among  the  birds ;  and  the 
crocodiles,  alligators,  fresh-water  tortoises,  and  frogs,  among  the 
reptiles.  All  these  n.nims]«  are,  properly  speaking,  web-footed,  and 
their  aquatic  habits  are  less  prominent  and  powerful  than  their 
terrestrial ;  their  organs  of  motion  in  fact  are  but  little  different  from 
those  of  common  terrestrial  animals.  In  those  which  frequent  the 
salt-water,  on  the  contrary,  the  aquatic  habits  greatly  predominate 
over  the  terrestrial :  they  live  less  on  land  than  in  water   and  the 
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structure  of  their  extremities  approximates  more  to  that  of  purely 
aquatic  than  of  terrestrial  animals.  Their  legs  are  short,  and  inserted, 
or  as  it  were  buried,  in  the  common  integuments  of  the  body,  as  far 
as  the  elbows  and  knees  respectively,  leaving  apparent  only  a  short 
fin-like  paw,  which  is  unadapted  to  terrestrial  progression,  exactly 
in  proportion  to  its  fitness  as  an  organ  of  swimming.  Their  progress 
on  land  is  consequently  slow  and  difficult;  they  creep  rather  than 
walk,  dragging  the  body  along  the  ground,  and  leaving  a  broad  mark 
behind  them.  Few  species  possess  even  this  limited  power  of  terrestrial 
motion;  thoss  which  do  however  have  the  structure  of  the  extremities 
a  little  less  approximated  to  the  form  of  fins  than  the  purely  oceanic 
species.  The  seals  and  walruses,  for  instance,  have  the  bones  of  the 
paws  and  feet  similar  to  those  of  ordinary  land-quadrupeds,  only 
much  Bhorter  and  more  flattened,  and  the  hind  legs  are  thrown 
backwards  in  the  same  direction  as  the  tail.  Still  they  are  enabled 
to  use  the  extremities  in  a  certain  degree  for  walking  or  creeping 
on  dry  land ;  but  the  numerous  tribes  of  cetaceous  animals,  which  can 
execute  no  kind  of  motion  whatever  out  of  the  water,  have  the  bones 
of  the  anterior  extremities  flattened  and  connected  together  like  the 
stones  of  a  mosaic  pavement,  whilst  the  posterior  members  are  entirely 
wanting.  The  same  is  the  case  with  the  sea-tortoises,  or,  as  they  are 
more  properly  called,  turtles,  when  compared  with  those  which 
frequent  fresh-water  ponds  and  rivers ;  the  form  of  their  extremities 
approximates  more  nearly  to  that  of  fins  than  of  feet,  and  their 
aquatic  habits  constantly  predominate  over  their  terrestrial 

Thus  it  is  that  the  peculiar  form  of  the  extremities  not  only 
indicates  the  degree  in  which  an  animal  is  aquatic,  but  even  the 
nature  of  the  element  which  it  frequents.  If  it  inhabits  fresh-water 
ponds  and  rivers,  its  feet  are  simply  webbed  between  the  toes,  but  in 
other  respects  perfectly  developed,  and  its  terrestrial  habits  predominate 
over  its  aquatic ;  if,  on  the  contrary,  it  inhabits  the  Bait  water,  its 
feet  are  flattened  into  the  form  of  fins,  the  hind  legs  are  thrown 
backwards  into  the  plane  of  the  body,  and  the  aquatic  habits  greatly 
predominate  over  the  terrestrial.  The  first  are,  properly  speaking, 
web-footed,  the  second  fin-footed, 

AQUATIC  PLANTS,  or  WATER  PLANTS,  are  those  plants 
which  live  entirely  in  water,  or  which  require  a  preponderating  quantity 
of  water  as  the  medium  of  their  existence.  The  families  of  plants,  like 
the  families  of  animals  that  live  in  the  water,  are  found  to  belong  to 
all  classes  into  which  the  whole  have  been  divided,  although  those 
belonging  to  the  lower  classes  are  by  far  the  most  prevalent.  Many 
of  the  families  of  plants  having  the  highest  organisation  have  members 
belonging  to  them  which  are  inhabitants  of  the  water :  of  this  the 
Ranunculus  aquatilis  is  an  example  in  the  natural  order  Ranunculacece. 
All  the  species  of  the  orders  Nymphceacea,  Cattitrickacca,  Cerato- 
pkyllacea,  and  Podostemacea,  belonging  to  the  class  Exogens,  grow  in 
water.*  Among  Endogens,  the  orders  Butomacece,  Naiadacece  or 
Fluviales,  Pistiacea,  Alismacea,  Ac.  consist  entirely  of  water-plants ; 
whilst  one  of  the  largest  of  the  few  families  into  which  Cryptogamic 
Plants  are  divided,  the  Algce,  consists  almost  entirely  of  plants  which 
live  in  the  water. 

For  the  purpose  of  studying  the  distribution  of  the  vegetable 
kingdom,  water-plants  are  distributed  into  several  groups.  One  of 
the  first  divisions  that  suggests  itself  in  the  study  of  their  forms  is 
derived  from  the  composition  of  the  waters  in  which  they  grow. 
Thus  we  have  those  which  grow  in  the  saline  waters  of  the  ocean,  and 
those  which  grow  in  the  fresh  waters  inland.  Most  of  the  plants 
which  grow  at  the  bottom  of  the  ocean  or  float  in  its  waters  belong 
to  the  family  of  Algce.  [AlqjE.1  There  are  however  many  plants 
not  belonging  to  this  order  which  require  the  influence  of  salt-water 
on  the  soil  on  which  they  grow  for  their  production.  Thus  species 
of  the  genera  Salsola,  Anabasis,  Salicomia,  and  Qlaux  will  not  grow 
but  where  they  can  feel  the  influence  of  salt-water:  hence  they  have 
been  called  Plantce  Salinee.  These  plants  are  found  not  only  where 
the  sea  washes,  but  wherever  salt  springs  find  their  way  to  the  surface 
of  the  earth.  There  is  another  group  of  plants  which  have  their 
existence  determined  by  saline  waters,  but  are  always  found  near  the 
sea  or  on  the  banks  of  rivers  to  which  the  sea  has  access.  Such  are 
species  of  Chcnopodium,  Heliotropium,  Vitex,  Eryngium,  Samolus,  and 
the  Mangrove  (Rhuopfwra).  These  are  called  Plantce  Littorales,  seu 
Maritisna. 

The  largest  proportion  of  Fresh-Water  Plants  belong  also  to  the 
natural  order  Algce,  although  by  far  the  most  conspicuous  specimens 
belong  to  the  tribes  of  Exogenous  and  Endogenous  plants.  As  the 
sea  claims  nearly  all  the  species  of  the  genus  Fucus  and  its  allies,  so 
the  fresh-water  claims  the  majority  of  the  species  of  the  old  genus 
Conferva  and  its  allies. 

Aquatic  Plants,  in  Horticulture,  are  those  which  naturally  grow 
in  deep  water,  and  are  carefully  distinguished  by  the  cultivator  from 
marsh-plants.  The  management  of  them,  when  they  are  hardy,  is  of 
the  simplest  kind,  nothing  being  necessary  beyond  planting  them  in 
boxes  with  holes  in  the  sides,  and  sinking  them  3  or  4  feet  below 
the  surface  of  a  pond,  so  that  the  boxes  lie  upon  or  among  the  mud 
at  the  bottom. 

But  for  those  which  demand  the  protection  of  the  stove  or  green- 
house, some  additional  precautions  are  requisite.  If  left  to  them- 
selves in  such  situations,  the  uniformity  of  temperature  is  such  as  to 
deprive  *hem  in  some  measure  of  the  repose  that  they  naturally 


receive  from  the  alternation  of  seasons ;  kept  constantly  in  a  growing 
state,  their  excitability  is  gradually  destroyed,  and  death  ensues  aa 
a  matter  of  course.  The  plants  which  demand  special  treatment 
are  chiefly  those  which  belong  to  the  natural  order  Nympheeaccce. 
[Water-lily.]  The  most  beautiful  of  these  is  the  Victoria  region 
Various  methods  have  been  recommended ;  but  they  all  depend  for 
their  success  upon  keeping  in  view  the  principle  of  periodical  rest  and 
rapid  growth  under  a  high  temperature,  with  but  little  air  during  the 
season  of  vegetation.  +>>*»*'-. 

AQUAVIVARIUM,  a  term  proposed  to  be  applied  to  arrangements 
which  contemplate  the  exhibition  of  living  aquatic  specimens  of 
animals  inhabiting  either  fresh  or  salt  water.  Although  it  has  been 
known  from  the  earliest  times  that  animals  living  in  water  may  be 
kept  in  small  glass  vessels  for  exhibition  by  the  daily  supply  of 
fresh-water,  the  discoveries  of  modern  chemistry  have  pointed  out 
how  animals  may  be  kept  living  in  only  limited  quantities  of  water 
which  never  demand  renewing.  The  possibility  of  accomplishing 
this  depends  on  the  absolute  balance  in  nature  which  exists  between 
the  animal  and  vegetable  kingdoms.  [Animal  Kingdom.]  The  one 
set  of  these  beings  are  for  ever  engaged  in  giving  off  what  the  other 
requires,  and  in  taking  up  what  the  other  rejects.  It  is  thus  that  the 
carbonic  acid  which  is  constantly  being  thrown  off  the  tissues  of 
animals  is  taken  up  by  plants,  and  thus  prevented  from  contaminating 
the  atmosphere ;  whilst  the  plant  is  constantly  engaged  in  giving  off 
oxygen  gas,  and  supplying  the  atmosphere  with  this  element  of  its 
composition  which  is  necessary  to  the  life  of  «minn*la  The  relations 
which  are  thus  found  to  exist  on  the  large  scale  of  the  whole  surface 
of  the  earth,  are  found  also  to  occur  in  a  jar  of  water.  If  an  animal 
is  placed  in  pure  water  it  quickly  exhausts  the  oxygen  it  contains, 
and  gives  out  into  it  carbonic  acid  gas ;  the  consequence  is,  that  it  is 
quickly  poisoned  unless  fresh  water  with  oxygen  is  supplied.  But  if 
we  place  with  the  animal  some  plant  that  lives  in  water,  it  will  be 
found  that  the  carbonic  acid  given  out  by  the  animal  will  be  taken 
up  by  the  plant,  and  that  it  will  give  out  oxygen  in  its  place.  Thus 
the  water  becomes  cleared  of  its  injurious  compound,  and  the  needed 
element,  oxygen,  is  supplied.  This  is  really  what  takes  place  in  every 
pond  and  pool  where  the  water  is  fresh,  and  all  that  is  required  to 
make  the  inhabitants  of  the  pond  visible  is  to  put  the  whole  pond, 
plant,  and  animals  into  a  glass-case.  Such  a  plan  has  been  tried  with 
great  success,  and  we  propose  to  call  the  apparatus  in  which  it  is 
effected  an  Aquavivarium. 

The  first  experiments  were  made  with  fresh-water,  and  we  believe 
the  public  is  indebted  for  one  of  the  earliest  accounts  of  such  an 
arrangement  to  Mr.  Warington,  chemist  to  the  Apothecaries'  Company. 
He  found  out,  however,  that  it  was  not  sufficient  to  have  simply  any 
kind  of  plants  and  animals ;  but  that,  in  order  to  maintain  the  balance 
correctly,  it  was  necessary  that  certain  animals  which  lived  on  decom- 
posing vegetable  matter  should  be  present.  At  certain  seasons  of  the 
year  the  tendency  to  decomposition  in  the  water-plants  becomes  bo 
decided  that  the  water  would  be  rendered  impure  if  this  decomposition 
was  not  arrested.  The  cure  for  this  was  found  in  the  addition  of 
fresh-water  Molluscs  to  the  jars  containing  such  fish  as  the  gold-carp 
and  stickleback  and  such  plants  as  the  VaUitneria  spiralis,  CaUUrickc, 
Ac.  The  best  kind  of  snails  for  this  purpose  are  the  various  species 
of  Planorbis.  Not  only  is  it  necessary  that  this  latter  precaution  be 
taken  to  ensure  the  success  of  the  experiment,  but  it  is  of  importance 
to  guard  against  the  preponderance  of  animal  life.  Although  in 
most  cases  it  appears  that  there  cannot  be  too  many  plants  for  the 
health  of  the  animal  as  long  as  they  grow  healthily  and  do  not 
decompose,  yet  it  often  happens  that  the  excess  of  animals  over 
plants  in  a  given  space  will  destroy  the  balance,  and  lead  to  the 
destruction  of  life.  We  are  not  aware  that  any  precise  experiments 
with  regard  to  the  quantity  of  water  and  the  number  of  plants  and 
animals  have  been  vet  performed.  We  can  however  state  as  a  fact, 
that  a  gold-fish  has  lived  for  nearly  twelve  months  in  about  two  gallons 
of  water  with  several  flourishing  plants  of  VaUisneria  spiralis.  It  is 
probable  that  a  smaller  quantity  of  water  would  have  served  equally 
welL 

Amongst  the  fresh-water  plants  adapted  for  growing  in  such  jars 
or  tanks  as  we  have  mentioned,  are  the  VaUisneria  spiralis,  various 
species  of  Chora,  Anacharis  Alsinastrum,  Stratiotes  Aloides,  CaUitrieke 
autumnalis,  C.  vernalis,  Myriophyllwn  spicatum,  and  Ranunculus 
aquatilis.  Such  jars  afford  a  good  opportunity  for  cultivating 
the  various  species  of  fresh-water  Conferva,  which  all  assist  in 
keeping  the  water  pure.  One  of  the  most  beautiful  of  these  i»  the 
Hydrodictyon  utriculatwn,  which  may  be  easily  propagated  in  this 
manner. 

Although  these  results  have  been  known  for  many  years,  it  is  only 
recently  that  any  attempts  have  been  made  to  carry  out  the  same  plan 
with  regard  to  marine  animals  and  plants  in  sea-water.  The  only  plan 
adopted  of  keeping  the  Marine  Invertebrate  Animals  was  the  laborious 
one  of  supplying  them  every  day  with  water  from  the  sea.  For 
upwards  of  thirty  years  Sir  John  Dalyell  carried  on  his  observations 
on  sea-animals  in  the  city  of  Edinburgh  upon  this  system.  It  was 
however  known  generally  amongst  naturalists,  that  by  exposing  sea- 
water  to  the  action  of  the  air  by  pouring  it  from  one  vessel  into 
another,  it  became  perfectly  purified.  In  this  way  many  persona 
succeeded  in  maintaining  alive,  in  the  heart  of  London,  Actinia,  Star* 
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Fishes,  and  other  low  forms  of  marine  animal  life.  It  was  however 
left  for  Mr.Warington  to  demonstrate  what  others  had  often  theorised 
on,  and  that  was,  that  marine  plants  purified  sea-water  just  as 
fresh-water  plants  purified  fresh-water.  That  the  same  idea  had 
occurred  to  others  is  proved  by  Mr.  W.  Thomson's  communications 
to  the  'Annals  of  Natural  History'  (May  1853),  and  Mr.  Gosse's 
account  of  Marine  Vivaria  in  his  'Naturalist's  Rambles  on  the 
Devonshire  Coast'  The  difficulties,  however,  are  greater  in  main- 
taining the  balance  between  the  plants  and  animals  in  sea-water  than 
in  fresh.  This  arises  from  the  more  sluggish  life,  both  of  marine  plants 
and  ftninrmlflj  and  the  greater  amount  of  disorganised  matter  which  they 
throw  from  their  surfaces.  By  care  in  the  selection  of  sea-weeds, 
avoiding  those  which  are  large  and  throw  off  much  matter  from  their 
surface,  and  not  overcrowding  the  water  with  animal  life,  jars  or 
tanks  containing  sea-animals  and  sea-plants  can  be  easily  managed. 
Mr.  Warington  recommends  green  sea-weeds,  such  as  the  species  of ' 
Porpkyra,  &c  Mr.  Qosse  speaks  favourably  of  Chondrus  crispus,  Iridaa 
eduiis,  and  the  DcUuerice.  In  jars  or  tanks  containing  these  plants  various 
forms  of  sea-animals  have  been  successfully  kept  for  many  months. 

The  greatest  experiment  of  this  kind  which  has  hitherto  been 
attempted  is  in  a  large  glass-building  that  has  been  erected  in  the 
gardens  of  the  Zoological  Society,  Regent's  Park  It  was  opened  to 
the  public  in  May,  1853.  This  building  contains  an  area  of  60  feet 
by  25  feet.  The  sides  of  this  parallelogram  are  bounded  by  ponds 
of  plate-glass,  each  being  about  6  feet  in  length  and  2  feet  6  inches  in 
depth.  They  are  placed  at  a  height  of  about  3  feet  from  the  ground, 
so  that  each  division  presents  as  it  were  a  submarine  picture  *  on  the 
line,'  and  may  be  approached  so  closely  that  the  minutest  animals 
not  microscopic,  may  be  watched  with  the  most  perfect  Buccess, 
under  circumstances  which  differ  as  little  as  possible  from  those  of 
nature.  The  whole  of  these  tanks  are  supplied  with  gravel,  sand, 
rocks,  and  sea-weeds,  so  as  to  imitate  the  rock-pools  left  on  the  sea- 
shore by  a  receding  tide,  which  indeed  they  may  be  said  to  represent ; 
but  with  this  great  advantage  to  the  observer,  that  instead  of  looking 
vertically  into  a  cavity  in  which  the  light  becomes  less  and  less  in 
proportion  to  the  depth,  he  has  here  the  means  of  examining  each 
animal  in  its  turn,  under  an  effect  which  is  not  only  most  delightful 
in  itself,  but  which,  the  water  being  seen  in  section  through  perfectly 
transparent  walls,  afford  the  best  possible  position  for  investigating 
the  structure  and  functions  of  the  living  beings  contained  in  it. 

At  present  the  water  in  the  ponds  or  tanks  in  this  establishment 
has  not  been  left  to  the  purifying  influence  of  the  plants  which  are 
placed  in  them ;  a  certain  quantity  of  water  being  supplied  to  the 
fresh-water  tanks  every  day,  whilst  the  salt-water  is  gradually  drawn 
off  and  supplied  again  by  dropping,  so  as  to  effect  aeration  by  means 
of  tubes  above  the  tanks.  This  however  is  only  precautionary,  at 
the  commencement  of  an  experiment  on  so  large  a  scale. 

The  tanks  contain  fresh-water  animals  and  marine  animals.  The  fresh- 
water tanks  present  all  the  more  common  species  of  British  Fishes,  as  the 
Pike,  Tench,  Perch,  Roach,  Rudd,  Carp,  Eel,  Stickleback,  Minnow, 
Gudgeon,  &c  Some  of  the  larger  forms  of  fresh-water  Crustacea,  as  the 
Crawfish,  have  also  been  introduced.  With  these  are  placed  a  large 
variety  of  the  fresh- water  Mollusca,  belonging  to  the  genera  Limnea, 
Planorbis,  Anodon,  Unio,  Ac.  These  tanks  have  been  occupied  since 
Christmas,  1852,  with  scarcely  any  loss. 

The  marine  tanks  are  those  which  will  undoubtedly  always  form  the 
most  attractive  feature  in  an  Aqua  vivarium,  as  we  are  less  conversant 
with  the  habits  of  these  creatures  of  the  mighty  deep,  than  with 
those  of  our  ponds  and  rivers.  In  the  establishment  in  Regent's  Park 
all  the  classes  of  the  Invertebrate  Animals  are  represented  as  well  as 
the  fish  among  the  Vertebrate. 

Amongst  the  Radiate  Animals  none  are  more  remarkable  for  their 
power  of  resisting  destruction  than  the  A  ctiniadce,  and  all  experimenters 
agree  that  they  are  amongst  the  animals  which  may  be  most  success- 
fully kept  in  the  Aquavivarium.  All  the  more  common  British  species 
are  now  to  be  seen  in  the  Regent's  Park,  and  some  of  remarkable 
size  and  beauty.  The  Sertularian  Zoophytes  and  the  Polyzoa  are  also 
there,  but  their  animal  inhabitants  are  too  minute  to  be  seen  with  the 
naked  eye.  Specimens  of  the  Echinodermata,  including  several  forms 
of  Star-Fishes  (Asterias),  the  Sun-Star,  the  common  Sea-Egg,  and  a 
species  of  Holotkuria,  which  have  lived  for  some  weeks,  prove  that 
undoubtedly  these  beautiful  forms  of  animal  life  will  live  in  confine- 
ment, and  lead  to  the  hope  that  some  of  the  rarer  sorts  from  tropical 
oceans  may  find  their  way  to  our  collections. 

As  was  to  be  expected,  the  MoUusca  thrive.  In  the  sea  they  play 
the  same  part  as  in  the  fresh-water :  they  are  the  scavengers  of  the 
ocean. '  The  Pinna,  the  Oyster,  the  Pecten,  the  Cockle,  amongst 
bivalves ;  and  the  Whelk,  the  Periwinkle,  with  many  other  univalves, 
have  demonstrated  how  large  a  field  of  observation  is  in  store  for 
those  who  study  the  Mollusca.  Several  species  of  those  gems  of  the 
ocean,  the  Nudibranchiate  Mollusca,  whose  forms  and  colours  are 
only  known  to  us  through  the  great  work  of  Alder  and  Hancock,  have 
been  successfully  kept  alive;  whilst  the  red  leaves  of  the  species 
of  Rhodymenia  have  been  starred  with  their  eggs.  Various  forms  of 
Ascidian  Mollusca  have  lived,  and  complete  the  evidence  that  this 
great  group  of  animals  may  be  watched  in  their  living  habits  as  easily 
as  their  shells  may  be  examined  in  a  cabinet. 

The  Articulata  are  represented  in  these  tanks  by  species  of  Lobster, 


Crab,  Shrimp,  and  Prawn.  Though  many  of  these  are  inhabitants  of 
the  deep  ocean,  and  only  reward  the  labours  of  the  dredger,  yet  they 
live  perfectly  well  in  the  shallow  lodgings  provided  for  them  by  the 
Zoological  Society.  These  facts  demonstrate  that  amongst  the  Inver- 
tebrate tribes  there  are  none  whose  habits  may  not  be  studied  in  the 
Aquavivarium. 

As  yet  the  evidence  is  not  complete  with  regard  to  marine  fish. 
The  only  species  at  present  tried  in  Regent's  Park  have  been  the 
Bmaller  species  that  frequent  the  rocky  pools  of  our  coasts.  Amongst 
others,  the  Cork- Wing  (Crenilabrus  Cornubicus),  the  Fifteen-Spined 
Stickleback,  the  Long-Spined  Cottus,  two  species  of  Blenny,  and  a 
Goby,  testify  how  far  this  portion  of  the  collection  may  be  extended. 

As  far  as  experiment  has  gone,  the  success  of  the  Aquavivarium  is 
complete ;  and  it  is  not  too  much  to  suppose  that  the  time  will 
Bpeedily  arrive  when  in  every  exhibition  of  animal  life  glass-tanks  will 
be  fitted  up  for  the  purpose  of  illustrating  the  habits  of  marine  and  fresh- 
water animals.  As  there  are  scarcely  any  limits  to  the  size  of  which 
vessels  made  with  square  plates  of  glass  can  be  constructed,  we  may 
hope  to  see  sporting  in  our  zoological  collections  some  of  the  monsters 
of  the  deep  of  whose  actions  and  life  we  know  absolutely  nothing, 
and  of  whose  forms  we  only  judge  by  the  shapeless  masses  which 
their  skins  present  when  stuffed,  or  their  carcasses  when  bottled  in 
spirits  of  wine. 

Before  concluding  this  article,  we  would  call  attention  to  the  fact 
that  the  principles  on  which  the  Aquavivarium  is  constructed  are 
also  adapted  to  facilitate  the  removal  from  place  to  place  of  marine 
and  fresh-water  animals.  These  tanks  may  be  easily  fitted  up  on 
board  ships,  and,  with  a  little  attention  from  day  to  day,  many  of 
those  creatures  which  are  only  known  to  the  naturalist  by  its  skeleton 
or  its  name,  might  be  secured,  and  brought  into  our  living  museums. 

(Athenatum,  May  28,  1853  ;  Annals  of  Natural  History,  May,  1858; 
Gosse,  A  Naturalist's  Rambles  on  the  JkvonsJiire  Coast ;  Dalyell, 
Remarkable  Animals  of  Scotland.) 

AQUIFOLIA'CE^E  (from  aqua,  water,  and  folium,  leaf),  Holly 
Worts,  a  natural  order  of  plants  belonging  to  the  Polycarpous  group  of 
Polypetalous  Exogens.  The  species  consist  of  trees  or  shrubs,  with 
alternate  or  opposite  coriaceous  leaves.  The  flowers  are  small, 
axillary,  solitary,  or  fascicled.  The  sepals  4-6,  imbricated  in  aestiva- 
tion ;  the  corolla  4-  or  5-parted,  hypogynous,  imbricated  in  aestivation ; 
the  stamens  inserted  into  the  corolla  alternate  with  its  segments, 
filaments  erect,  anthers  adnate ;  no  disk :  the  ovary  fleshy,  superior, 
somewhat  truncate,  with  from  2  to  6  cells;  ovules  solitary,  pendulous 
from  a  cup-shaped  funiculus;  stigma  subsessile,  lobed;  the  fruit 
fleshy,  indehiscent,  with  from  2  to  6  stones;  the  seed  suspended, 
nearly  sessile,  with  large  fleshy  albumen,  and  a  small  2-lobed  embryo 
lying  next  the  hilum,  with  minute  cotyledons  and  superior  radicle. 
(Lindley.) 

This  order,  which  is  named  after  the  Hex  oquifolium,  the  Common 
Holly  [Ilex],  was  included  by  Jussieu  in  Rhamnocea.  It  has  however 
been  well  characterised  by  Brongniart,  in  his  memoir  upon  Rhamneoui 
Plants,  under  the  name  Jlieineas. 

This  order  differs  from  CtUtstracea,  in  which  it  is  often  included  as 
a  section,  in  the  form  of  its  calyx  and  corolla,  in  the  insertion  of  the 
stamens,  and  in  the  structure  of  the  ovary  and  fruit.  It  agrees  closely 
with  Ebcnacece,  from  which,  according  to  Brongniart,  it  only  differs  in 
possessing  hermaphrodite  flowers,  and  stamens  equal  in  number  to  the 
segments  of  the  corolla. 

This  order  has  but  one  representative  in  Europe,  the  Common  Holly 
(Rex  oquifolium).  The  great  bulk  of  the  species  are  found  in  North 
and  South  America ;  some  are  found  at  the  Cape  of  Good  Hope. 

The  useful  plants  of  this  order  are  found  in  the  genera  Ilex, 
Myginda,  and  Prinos.  Ilex  is  remarkable  for  yielding  in  one  of  its 
species,  /.  Paraguensis,  the  alkaloid  Theine,  the  same  principle  that  is 
found  in  the  Tfiea  Chinensis.    [Tea,  Paraguay  ;  Ilex.] 

Myginda  was  named  after  Francis  von  Mygind,  a  German  botanist. 
M.  uragoga  is  a  native  of  South  America,  near  Carthagena.  It  has 
small  dark  shining  red  flowers,  and  bears  a  red  soft  fruit  about  the 
size  of  a  pea.  It  is  called  by  the  Spaniards  Yerva  de  Maravedi,  and  a 
decoction  of  the  root  is  used  as  a  diuretic  M.  Gongonha,  a  native  of 
Brazil,  in  the  provinces  of  St.  Paul  and  Minas  Geraes,  has  also  the 
reputation  of  being  a  powerful  diuretic,  and  its  roots  are  used  in 
infusion  or  decoction  by  the  natives. 

Prinos  (from  the  Greek  for  the  holly,  vpivos),  Winterberry. 

P.  verticiUatus,  Whorled  Winterberry,  is  a  native  of  North  America, 
from  Canada  to  Virginia,  in  sandy  wet  woods,  and  on  the  borders  of 
swamps.  The  flowers  are  white,  and  the  berries  are  of  a  crimson  red! 
The  bark  is  bitter,  and  has  been  substituted  for  Cinchona  Bark  in  the 
treatment  of  fever.  It  is  said  to  act  as  an  antiseptic,  and  is  used  in 
America  as  an  application  to  gangrenous  sores,  and  also  in  infusion  or 
decoction,  as  a  lotion  in  cutaneous  disorders. 

P.  glaber  is  a  low  handsome  shrub,  with  white  flowers  and  a  black 
fruit;  hence,  in  Jersey, it  is  called  Ink-Berries.  It  is  a  native  of 
North  America,  from  Canada  to  Florida.  Its  leaves  are  said  to  be  a 
good  substitute  for  those  of  the  Paraguay-Tea  Plant,  and  are  used  for 
making  tea. 

There  are  several  other  species  of  Prinos,  some  of  which  are  hardy, 
and  well  adapted  for  shrubberies.  They  will  thrive  in  most  light 
soils,  but  do  best  in  peat    They  may  be  propagated  by  laying  down 
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the  shoots  or  by  seeds.  The  stove  species  should  be  grown  in  a 
mixture  of  loam  and  peat,  and  cuttings  will  root  freely  in  sand,  under 
a  hand-glass.  Most  of  the  species  of  Aquifoliaceous  Plants  may  be 
cultivated  in  the  some  manner. 

(Don,  Gardener's  Dictionary  ;  Burnett,  Outline*  of  Botany  ;  Lindley, 
Natural  System,) 

AQUILA,  the  generic  name  of  the  Eagles.    (Falconida) 

AQUILARIA.    [AquilariacBjE.] 

AQUILARIA'CEiE,  Aquilariads,  a  small  natural  order  of  plants 
belonging  to  the  Incomplete  Exogens.  The  species  are  trees  with 
smooth  branches  and  a  tough  bark.  The  leaves  are  alternate,  entire, 
seated  on  short  Btalks  without  stipules,  and  when  full-grown  are 
smooth  and  shiny,  with  very  fine  veins  running  together  into  a  mar- 
ginal vein  just  within  the  margin.  The  calyx  is  turbinate  or  tubular, 
limb  5-cleft,  segments  spreading,  persistent,  with  an  imbricated 
aastivation,  the  orifice  furnished  with  5-  or  10-bearded  scales  (meta- 
morphosed stamens).  The  stamens  are  5  or  10  in  number ;  when  5, 
they  are  opposite  the  segments  of  the  calyx ;  the  filaments  are  short 
or  absent,  smooth,  inserted  into  the  orifice  of  the  calyx  a  little  lower 
down  than  the  scales,  except  in  cases  where  they  are  united  to  the 
tube  of  the  calyx ;  the  anthers  are  narrow,  oblong,  attached  by  their 
back  below  the  middle,  2-ceUed,  opening  internally  and  lengthwise ; 
the  ovary  is  superior,  sessile  or  stipitate,  downy,  compressed,  1 -celled, 
having  internally,  upon  each  flattened  side,  a  linear  prominent  placenta 
resembling  a  dissepiment,  hence  spuriously  2-celled,  with  a  very 
narrow  partition;  ovules  two,  of  which  one  is  suspended  from  each 
placenta,  tapering  downwards ;  the  style  is  either  absent  or  conical 
and  thread-shaped ;  the  stigma  is  simple  and  large ;  the  fruit  is  a 
capsule,  pear-shaped,  compressed,  sessile  or  stipitate,  1 -celled,  2-valved, 
the  valves  bearing  in  the  middle  the  placentas,  which  almost  touch 
each  other.  One  seed  is  mostly  borne  on  each  placenta  (one  is  some- 
times abortive) ;  the  seed  rises  up  by  aid  of  a  funiculus,  originating 
near  the  apex  of  the  placenta,  and  is  furnished  with  a  tail-like  aril, 
which  descends  straight  from  the  hilum  to  the  bottom  of  the  capsule ; 
the  radicle  is  straight  and  superior,  the  albumen  is  absent,  and  the 
cotyledons  thick,  fleshy,  and  hemispherical. 

This  order,  which  consists  at  present  of  only  three  genera,  was 
constituted  by  Robert  Brown,  who  regarded  it  as  having  so  close  an 
affinity  with  ChaHUtacece  as  to  see  no  objection  to  making  it  a  section 
of  that  order.  He  sIbo  pointed  out  its  relation  to  Thymdacta,  in 
which  he  is  followed  by  Lindley,  who  says,  "  Aquilariacece  chiefly 
differ  from  Thymelacece  in  their  dehiscent  fruit,  and  probably  also  in 
the  direction  of  their  radicle.  In  both  orders  the  ovary  is  superior 
and  1 -celled ;  both  have  similar  scile-like  bodies  at  the  orifice  of  the 
calyx,  and  no  petals;  both  suspended  ovules,  a  single  style,  and 
capitate  stigma. '  De  Candolle  places  the  order  between  ChaMetaeew 
and  Terebintaceee. 

All  the  species  of  Aquilariacece  are  natives  of  the  East  Indies. 

The  three  genera  of  this  order  are  Aquilaria,  Ophiospermum,  and 
Oyrinops.  Of  the  last  two  little  is  known.  One  speoies  of  each  has 
been  described.    There  are  three  species  of  Aquilaria. 

A.  MalaccensU,  the  Boit  tfAigfie,  or  Eagle-Wood,  is  a  native  of 
Malacca,  and  produces  a  whitish-yellow  wood.  This  is  the  A.  ovata 
of  some  botanists.  A.  AgaUochum  is  a  native  of  the  East  Indies, 
where  it  is  called  Ugoor,  or  Ugooroo,  by  the  natives,  and  Lignum- 
Aloes,  or  Aloe- Wood,  by  the  Europeans.  The  wood  has  a  fine  scent, 
and  is  supposed  to  be  the  Calambac,  or  AgaUochum,  of  the  ancients. 

A.  secundaria  is  another  species  which  also  yields  a  scented  wood, 
and  has  been  known  in  the  Materia  Medica,  and  used  in  perfumery, 
under  the  names  of  AgaUochum,  Lignum- Aloes,  and  Aloe- Wood.  In  a 
healthy  state  this  wood  is  said  to  be  white  and  inodorous ;  but  it  is 
subject  to  the  attacks  of  disease,  which  causes  the  secretion  of  a 
resinous  matter,  and  the  wood  then  becomes  coloured,  and  gives  out 
a  powerful  scent.  This  secretion  resembles  camphor  in  many  of  its 
properties,  and  has  a  bitter  flavour:  hence  the  name  Aloe- Wood.  In 
medicine  it  is  recommended  in  the  same  diseases  as  the  fetid  resins 
and  volatile  oils,  and  does  not  seem  to  possess  peculiar  properties ;  so 
that  it  is  not  used  as  a  medicine  in  Europe.  The  Cochin-Chinese  are 
said  to  make  their  paper  from  the  bark  of  this  or  some  kindred  species 
of  Aquilaria.  These  trees  must  not  be  confounded  with  the  A loexylon 
AgaUochum,  or  Aloe- Wood,  which  is  a  tree  belonging  to  the  natural 
order  Legwninosce,  and  which  also  yields  a  scented  wood  used  by  the 
Chinese  in  medicine  and  perfumery. 

(Don,  Gardener* s  Dictionary;  Lindley,  Natural  System;  Royle, 
Illustrations.) 

AQUILE'GIA,  UteraUy  the  Water-Gatherer,  because  the  leaves 
collect  water  in  their  hollow,  is  a  small  genus  of  plants,  commonly 
called  Columbines,  belonging  to  the  order  Jlanunculacece,  of  which 
several  species  are  cultivated  in  gardens.  They  are  known  from 
Aconitum,  to  which  they  are  the  most  nearly  related,  by  the  leaves  of 
the  calyx  being  aU  of  the  same  form  and  size,  and  by  the  petals 
having  each  a  long  curved  horn  or  spur  at  the  base.  AU  the  species 
are  handsome  perennials,  easily  propagated  by  dividing  the  crown  of 
their  roots :  the  commonest,  hence  named  A.  vulgaris,  is  found  in 
woods  and  thickets  in  this  and  all  other  parts  of  Europe ;  it  has  pro- 
duced many  varieties,  differing  in  the  colour  of  the  flowers,  and  in 
the  multiplication  of  the  petals,  for  the  sake  of  which  it  is  commonly 
cultivated.    The  other  species  are  found  either  in  the  north  of  Asia, 


or  in  North  America.  They  are  aU  acrid  plants,  but  much  inferior 
to  Aconite  in  their  medicinal  properties ;  hence  little  attention  has  been 
given  to  them. 

A'RACHIS,  a  genus  of  plants  belonging  to  the  natural  order  Legumi- 
nosce.  One  species,  A.  hypogcea,  is  called  the  Earth- Nut  The  circum- 
stance by  which  the  Arachii  hypogcea  is  particularly  remarkable  is  the 
manner  in  which  its  fruit  is  produced.  Instead  of  hanging  down  from 
among  the  leaves  in  the  manner  of  other  plants,  this  conceals  itself  in 
the  earth,  in  which  it  is  deeply  buried  at  the  period  when  it  becomes 
ripe,  a  phenomenon  which  happens  thus : — The  young  fruit,  instead 
of  being  placed  at  the  bottom  of  the  calyx,  as  in  other  kinds  of  pulse, 
is  found  at  the  bottom  and  in  the  inside  of  a  long  slender  tube,  which 
looks  like  a  flower-stalk  When  the  flower  has  withered,  and  the  young 
fruit  is  fertilised,  nothing  but  the  bottom  of  this  tube  with  its  contents 
remains.  At  this  period  a  small  point  projects  from  the  summit  of  the 
young  fruit,  and  gradually  elongates,  curving  downwards  towards  the 
earth.  At  the  same  time  the  stalk  of  the  fruit  lengthens,  until  the 
small  point  strikes  the  earth,  into  which  the  now  half-grown  fruit  is 
speedily  forced,  and  where  it  finally  ripens  in  what  would  seem  a  most 
unnatural  position.  When  mature,  it  is  a  pale-yeUow  wrinkled  oblong 
pod,  often  contracted  in  the  middle,  and  containing  two  or  three  seeds 
the  size  of  a  hazel-nut.  These  are  considered  a  valuable  article  of  food 
in  Africa  and  the  tropical  parts  of  Asia  and  America.  In  flavour  the 
nuts  are  as  sweet  as  an  almond ;  and  they  yield,  when  pressed,  an  oil 
in  no  respect  inferior  to  that  of  olives. 

The  plant  wiU  only  grow  in  a  light  sandy  soil,  in  which  its  pods  can 
readily  be  buried,  and  it  requires  a  climate  as  hot  at  least  as  that  of 
the  south  of  France.  Its  stems  grow  from  one  to  two  feet  high ;  its 
leaves  are  composed  of  four  broad  and  blunt  leaflets ;  and  its  flowers 
are  small  and  of  a  pale  yeUow  colour. 

ARA'CHNIDA,  a  class  of  animals  including  Spiders,  Mites,  and 
Scorpions,  all  ranked  by  Linnaeus  under  Insects,  but  which  are  very 
properly  separated  from  them,  on  account  of  external  form,  structure, 
and  habits.  The  separation  was  first  made,  we  believe,  by  Fabricius, 
who,  looking  chiefly  to  the  structure  of  the  mouth,  characterised  the 
greater  number  of  the  animals  now  ranked  under  Arachnida,  by  the 
jaws  (maxilla)  being  horny  and  furnished  with  a  claw  (unogata).  M. 
Lamarck  afterwards  made  the  Arachnida  a  distinct  class ;  but  we  owe 
to  M.  LatreiUe  and  Dr.  Leach  the  establishment  of  characters  more 
precise,  and  extending  to  a  greater  number  of  genera.  Much  has  been 
done  in  perfecting  the  knowledge  of  their  structure,  manners,  and 
numerous  species  by  Clerck,  De  Geer,  Walckenaer,  Treviranus,  Leon 
Dufour,  Herold,  Straus-Diirckheim,  BlackwaU,  and  others.  We  shall 
condense  into  as  short  a  compass  as  we  can  the  most  important  points 
investigated  by  these  naturalists. 

The  Arachnida  (Accra,  Virey)  differ  from  Insects  in  having  no 
antenna ;  in  the  eyes  being  in  most  species  8,  and,  even  when  only 
two  in  number,  never  being  placed  laterally  on  the  head ;  in  the  legs 
being  usually  8,  though  in  some  species  6,  and  in  others  10 ;  and  in 
their  respiratory  apparatus  consisting  of  radiated  trachea?,  communi- 
cating with  a  sort  of  gills  inclosed  in  pouches  in  the  lower  part  of  the 
abdomen. 

'The  skin  or  crust  of  the  Arachnida  is  in  general  more  leathery  than 
horny ;  but  whether  it  be  soft,  as  in  most  species,  or  hard,  as  in  a  few, 
it  performs  a  similar  office  to  the  bones  of  larger  animals  in  giving 
support  to  the  soft  parts  and  attachment  to  muscles,  the  legs  being 
joined  upon  and  radiating  from  a  common  breast-plate  {sternum) 
externally;  while,  according  to  Straus-Diirckheim,  there  is  also  an 
internal  breast-plate  of  a  gristly  texture  (un  sternum  cartUagineux 
interieur)  in  form  of  a  horse-shoe,  the  two  ends  of  which  are  directed 
forwards. 

The  greater  number  of  the  Arachnida  are  carnivorous,  and  are 
furnished  with  appropriate  organs  for  their  predatory  Ufa  Some 
parasitic  species,  such  as  the  minute  Parasite  Mites  (Lepti,  De  Oeer), 
which  we  have  observed  infesting  numerous  species  of  insects,  from 
the  largest  butterflies  to  the  smallest  gnats,  are  furnished  with  a 
sucker,  in  some  respects  constructed  like  that  of  the  Gadfly  (Tabanus). 
In  other  species,  there  may  be  distinguished  a  pair  of  upper  jaws 
(mandibula),  a  pair  of  under  jaws  (maxilla),  carrying  jointed  feelers 
(palpi),  and  between  them  a  sort  of  tongue  formed  by  a  projection 
from  the  breast.  At  the  back  part  of  the  mouth  is  placed  a  piece  of 
a  horny  texture,  which  Savigny,  LatreiUe,  and  Audouin  term  the 
pharynx,  forming  the  entrance  into  the  gullet.  The  gullet,  together 
with  a  bulging  on  the  fore  part  of  it,  termed  the  stomach,  as  well  as 
the  intestines,  run  in  a  straight  line  from  the  pharynx  to  the  vent 
Near  the  upper  portion  of  the  gullet  are  found  salivary  vessels,  whose 
exterior  aperture  is  in  the  first  joint  of  the  upper  jaws.  The  saliva 
secreted  by  these  vessels  appears  to  be  poisonous.  Lower  down  are 
the  biliary  vessels,  which  resemble  those  of  insects. 

In  the  greater  number  of  Arachnida  there  is  a  complete  and  very 
distinct  circulatory  system.  The  heart,  which  differs  materially 
from  the  dorsal  vessel  by  some  termed  the  heart  in  insects,  occu- 
pies the  abdomen,  and  its  pulsations  may  be  distinguished  externally. 
It  is  a  thick  longitudinal  vessel,  giving  origin  to  a  certain  number  of 
arteries,  and  receiving  veins  by  which  the  blood  returns  from  the 
respiratory  organs  in  other  parts  of  the  body. 

The  respiratory  organs  have  two  striking  peculiarities,  upon  which 
M.  LatreiUe  founded  his  two  great  divisions  of  Arachnida. 
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The  division  furnished  with  air-pipes,  similar  to  those  of  insects, 
comprises  Harvest-  or  Shepherd-Spiders  (Flialaiigia),  Mites,  end 
several  other  genera.  "  The  presence  of  air-pipca  {IracMa),"  says 
M.  Latreille,  "  excludes  all  complete  circulation,  that  is,  the  distribu- 
tion of  blood  to  different  puis,  and  its  return  from  the  respiratory 
organs  to  the  heart." 

The  other  division  of  ths  class  comprises  the  numerous  species  of 
Spiders,  and  the  Scorpions,  which  M.  Straus-Durckheim  and  Leon 
Dufour  place  first  Their  respiratory  apparatus  oonsists  of  small 
cavities  formed  by  the  union  of  a  great  number  of  triangular  white 
lamina  of  extreme  thinness.  The  number  of  these  is  usually  two, 
but  in  some  species  there  are  four,  and  in  others  eight.  The  external 
apertures  of  those,  termed  spiracles,  and,  as  H.  Lntreillo  well  remarks, 
objectionably  itigmata,  are  transverse  chinks,  corresponding  in  number 
with  the  pulmonary  pouches. 

The  nervous  system  of  the  Aracknida  is  ganglionic,  consisting  of 
nerve-knots  {ganglia).  In  man  and  the  larger  animals,  a  ganglion  is 
composed  of  two  substances  similar  to  the  cortical  and  medullary  sub- 
stances of  the  brain,  and  differs  from  nerves  in  being  firmer  in  texture, 
and  covered  with  a  membrane  of  closer  tissue.  In  the  Arachnida 
these  nerve-knots  are  more  concentrated,  if  the  term  may  be  used, 
than  in  Insects,  and  they  are  uniform  in  composition,  rather  than  a 
chain  of  ganglions  equally  separated.  Thus,  in  the  Harvest-Spiders 
(Phalangia)  Were  are  a  pair  of  nerve-knots  in  front  of  the  gullet,  and 
at  the  back  of  the  gullet  a  medullary  mass,  apparently  consisting  of 
three  ranges  of  nerve-knots  united. 

We  know  nothing  of  the  organ  of  hearing  in  Arachnida,  though  it 
If  certain  enough  that  they  do  hoar.  Their  eyes  are  all  simple,  not 
composite,  like  those  of  many  insects.  "The  eyes  of  spiders  and 
scorpions,"  says  Swammerdom,  "  are  externally  formed  exactly  in 
the  same  manner,  and  are  smooth,  glittering,  and  without  divisions  ; 
and  are  as  much  dispersed  as  those  that  are  disposed  at  random 
over  the  body.  The  Wolf-Spider,  which  catches  its  prey  by  leaping 
on  it,  has  its  eyes  placed  in  the  same  manner."  In  the  greater 
number  of  Spiders  they  are  8  in  number,  but  in  some  8  (Dyidcra  and 
Scgttiria),  and  in  others  2  (Phalangtum),  The  arrangement  of  tie 
eyes,  when  more  than  two,  varies  considerably  in  the  different  genera, 
and  is  taken  advantage  of  in  arranging  them  systematically,  on  the 
principle  first  pointed  out  by  Dr.  Lister,  and  improved  upon  by 
Latreille,  Leach,  and  Walckenaer.  Figures  of  various  arrangements 
of  the  eyes  in  spiders  ma;  be  seen  in  '  Insect  Miscellanies,'  pp.  125, 
126,  after  Audouin.    ('  Lib.  of  Ent  Knowledge.') 

With  regard  to  the  sexes,  male  spiders  are  always  much  smaller 
than  the  females,  being  often  not  more  than  one-fourth  the  size.  The 
feelers  (palpi),  also,  in  the  male  are  furnished  with  organs  at  the  tip, 
which  are  of  various  forms,  but  usually  bulging,  whereas  the  feelers 
in  the  female  gradually  taper  to  a  point. 

Looking  at  the  size  of  the  female  spider,  and  the  eggs  which  she 
lays,  it  appears  almost  incomprehensible  how  they  could  be  contained 
in  so  small  a  body.  But,  by  observing  them  more  closely,  it  may  be 
discovered  that  they  have  not,  like  the  eggs  of  birds,  a  hard  shell, 
but,  on  the  contrary,  are  soft  and  compressible.  Accordingly,  before 
they  are  laid,  they  lie  in  the  egg-bag  (ovarium)  within  the  spider's 
body,  squeezed  together  in  a  flat  manner ;  and  only  come  into  a 
globular  form  after  they  are  laid,  partly  in  consequence  of  the  equal 
pressure  of  ths  air  on  every  side,  in  the  same  way  as  we  see  dew-drops 
and  globules  of  quicksilver  formed  from  the  same  cause. 

The  eggs  of  spiders,  it  is  worthy  of  remark,  are  in  moat  cases, 
though  not  always,  placed  in  a  roundish  ball ;  and,  as  there  is 
nothing  in  nature  without  some  good  reason,  if  we  can  discover  it, 
we  may  infer  that  this  form  is  designed  to  economise  the  materials 
of  the  silken  web  which  the  mother  spins  around  them  by  way  of 
protection.  Whether  we  are  right  or  not  in  this  conjecture,  there 
can  be  no  question  as  to  the  manner  in  which  the  ball  is  shaped,  as 
the  writer  has  often  observed  the  process.  The  mother  spider,  in 
such  cases,  uses  her  own  body  as  a  gauge  to  measure  her  work,  in 
the  same  way  aa  a  bird  uses  its  body  to  gauge  the  size  and  form  of 
ita  nest  The  spider  first  spreads  a  thin  coating  of  silk  aa  a  founda- 
'  o  have  this  circular  by  turning  round  its  body 


work  it  begins  to  lay  its  eggs  in  the  cup,  not  only  filling  it  with  these 
up  to  the  brim,  but  piling  them  up  above  it  into  a  rounded  heap  aa 
high  as  the  cup  is  deep.  Here,  then,  is  a  cup  full  of  eggs,  the  under 
half  covered  and  protected  by  the  silken  sides  of  the  cup,  but  the 
upper  still  bare,  and  exposed  to  the  air  and  the  cold.  It  is  now  the 
spider's  tssk  to  cover  these,  and  the  process  is  similar  to  the  pre' 
ceding,  that  is,  she  weaves  a  thick  web  of  silk  all  round  them,  and, 
instead  of  a  cup-shaped  nest  like  some  birds,  the  whole  eggs  are 
inclosed  in  a  ball  much  larger  than  the  body  of  the  spider  that  con- 
structed it 

There  in  a  singular  mechanism  for  the  purpose  of  placing  the  eggs 
in  the  proper  position.  The  eggs,  different  from  what  takes  place  in 
birds,  are  excluded  from  a  cavity  just  behind  the  breast.  Here  there 
is  an  organ  placed  somewhat  in  the  form  of  a  hook  or  a  bent  spatula, 
which  the  spider  can  move  in  such  a  manner  as  to  direct  every  indi- 
vidual egg  which  it  lays  to  the  exact  spot  in  the  nest-cup  wher 
— '  '       '*        '        '       '      ""      1  of  touch  it    " ' 
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course  be  very  acute,  as  by  touch  it  must  be  wholly  guided  ;  for  its 
•yes,  though  eight  in  number,  and  vary  piercing,  are  situated  on  ths 
upper  part  of  the  head,  and  cannot  be  brought  within  sight  of  the 

The  hatching  of  the  eggs  of  one  species  {Bptwa  diadama)  has  been 
traced  with  great  minuteness,  and  the  successive  evolution  of  ths 
embryo  figured  with  great  skill,  by  M.  Herold  of  Marburg. 

M.  Latreille,  whose  method  has  been  generally  followed  both  in 
Britain  and  on  ths  Continent,  arranges  th*  JrawMda)  into  two  orders, 
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ARACHNIDA 


("Pulmonary  sacs  for  respiration ;  six  t 


T Tracheal   for   respiration  ;   not  more  1  „,      , 
than  four  ocellf      .        .        .        .j^^keana. 
The  first  order  is  divided  into  two  families  : — 

Palpi    simple,    pediform ;    mandibles']    Fsmllln. 
armed  with  a  moveable  and  per- 
forated claw,  emitting  a  poisonous  V  Arantida. 
liquid ;    abdomen  inarticulate,  tor-  I 
ruinated  by  spinnerets    ,        .        .1 
Palpi  produced,  chetiform,  or  shaped! 
likepincers;rasndibles  with  amove-  I  „  ..     ,  , 
able    digit;     abdomen    articulate,  f****"*!"- 
without  spinnerets.         .         .         -J 
The  Araneida  include  our  common  Spiders.     [ABAREIDfi.] 
The  Pcd  ipalpi  include  the  Scorpions  and  their  allies.    [Scorpio- 

The  second  order,  Trachearia,  includes  very  various  forms,  as  the 
Pycnogonums  and  the  Mites.    [Traohkaria ;  Aoarida] 

ARAL1A'CE.E,  Ivytcor'j,  are  a  small  natural  order  of  plants,  nearly 
related  to  the  UmbclliferiB,  from  which  they  are  solely  known  by  their 
young  fruit  consisting  of  more  parts  than  two.  The  species  of  this 
order,  which  includes  the  Ivy  [  Hedera],  are  frequently  shrubby,  and 
not  uncommonly  furnished  with  powerful  hard  prickles ;  but  they 
are  often  also  herbaceous  and  unarmed,  like  umbelliferous  plants 
themselves.  As  an  illustration  of  the  order,  the  American  Ginseng 
(Panax  qtrinquefolium}  may  be  taken. 


ainmf  (Puna 

1.  A  barTcn  flown.  3.  A  fertile  flower.  1.  Ovarium  and  styles. 

«.  Fruit  ent  In  half,  with  the  Mcdi  protecting. 
A.  A  section  of  s  teed,  ihowlDg;  Its  minute  embryo. 

This  plant,  which  is  nearly  related  to  the  celebrated  stimulating 
drug  called  Ginseng  by  the  Chinese  [Pahai],  ia  found  occasionally 
on  the  mountains  of  America,  tram  Canada  to  the  Carolines.  It  was 
long  since  introduced  into  our  gardens,  but  it  is  now  seldom  seen. 
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This  natural  order  seems  to  possess  little  or  no  sensible  properties,  for 
the  singular  invigorating  power  ssoribed  to  Ginseng  by  the  Chinese  is 
considered  to  bo  apocryphal 

Many  of  the  species  of  A  ratia,  on  account  of  their  aromatic  pro- 
perties, are  employed  in  medicine.  An  aromatic  gum-resin  oomes  from 
A.  racemota,  A.  httpida,  and  A.  tpinoia.  A.  medieinalit  is  diaphoretic, 
and  ita  shoots  are  employed  in  North  America  ae  a  substitute  for 
Saraapaiilla.  A.  edvJii  is  employed  in  China  as  a  sudorific,  and  ita 
young  shoots  are  eaten.  The  roots  of  Gwmtra  tcabra,  or  Panke,  is 
used  by  tanners  on  account  of  the  tannin  it  contains.  Mr.  Darwin 
found  it  on  the  sandstone-cliffs  of  Chiloe,  where  it  resembles  rhubarb 
a  gigantic  scale.    One  of  the  leaves  measured  nearly  eight  feet  in 


ARANEID.A3,  the  first  family  of  the  first  order  of  the   class 
Arachnida.    [Arachnida.]    They  are  also  called  Spinning  Arachnida, 
from  their  peculiar  habit  of  producing  long  filamentous  oords  with 
which  they  form  their  nests  and  webs.     It  is  to  this  family  that  the 
term  Spicier  is  more  especially  applied ;  and  scientifically  it  embraces 
all  those  creatures  which  are  oommonly  called  Spiders.     All  these  are 
embraced  under  the  old  Linnsean  genua  Aranta.      Externally  this 
family  is  distinguished  by  the  following  characters:  —  The  palpi 
resemble  small  feet  without  a 
claw  at  the  tip,  terminated  at 
most  in  the  females  by  a  small 
hook,  but  in  the  males  support' 
ing  various  appendages,  more 
or  less  complicated,  connected 
with  the  function  of  reproduc- 
tion in  this  family.     The  frontal 
claws  are  terminated  by  a  mov- 
able hook  which  curves  down- 
wards, and  has  on  its  under-side 
a  little  slit  for  the  emission  of 
a   poisonous    fluid    which    is 
secreted  in  a  gland  of  the  pre- 
ceding joint.     The  maxilla;  are 
never  morethan  two  in  number; 
Spinneret*  at  a  Spider,  raapililrd.         Qie  tongue  is  of  a  single  piece, 
always  external,  arid  situated  between  the  maxilhe,  and  more  or  less 
square,  triangular,  or  semicircular.     The  thorax  has  upon  it  a  V-like 
impression  indicating  the  region  of  the  head ;   it  consists  of  a  single 
piece,  to  which  is  at- 
tached behind   a  mov- 
able and  soft  abdomen. 
This  part  of  the  body 
is  furnished  with  four 
t   or    six   nipples,    fleshy 
at  the  tips,   round  or 
conical,  jointed,  placed 
close     together,      and 
lull  pierced  at  the   extre- 

GLoaed  root  or  a  Spider,  mag mncd.  mity  with  an  immense 

number  of  minute  orifices  for  the  discharge  of  silken  threads,  which 
are  produced  from  matter  formed  in  internal  reservoirs.     These  are 
called  Spinnerets.     The  lege  vary  in  length,  but  are  composed  of  seven 
joints,  of  which  the  first  two  form 
the  haunch,  the  next  the  femur, 
the  fourth"  and  the  fifth  the  tibia?, 
' .    and  the  two   others   the   tarsus. 
The  last  is  ordinarily  terminated 
by  two  claws,  generally  toothed 
beneath,  and  by  a  third  smaller 
claw  which  is  not  toothed. 

The  most  remarkable  function 
j  perfumed  by  the  Aranridiria  thi 
of  producing  silken  threads  by 
means  of  the  spinnerets  above 
described  and  figured.  From 
each  one  of  the  minute  orifices 
of  the  spinnsret  there  exude  as 
many  little  drops  of  a  liquid, 
which,  becoming  dry  the  moment 
it  comes  in  contact  with  the  air, 
forms  so  many  delicate  threads. 
*— mediately  after  the  filaments 
re  passed  out  of  the  pores 
of  the  spinneret  they  unite  first  together  and  then  with  those  of  the 
neighbouring  spinnerets,  to  form  a  common  thread ;  so  that  Uie  thread 
of  the  spider,  when  it  suspends  itself  from  any  object,  is  composed  of 
an  immense  number  of  minute  filaments,  amounting  even  to  many 
thousands,  each  of  which  is  of  such  extreme  tenuity  that  the  naked  eyi 
cannot  detect  them  till  they  are  formed  into  a  common  thread.  Thi 
spinnerets  of  the  same  spider  differ  in  structure,  and  Lyonnet  has 
shown  that  one  set  of  spinnerets  is  employed  in  producing  threads 
which  are  glutinous,  whilst  another  set  produces  threads  which  are 
smooth.  This  may  be  scon  by  throwing  a  little  dust  on  aspider's  web, 
such  xh  that  of  Z'pn'ra  diudema,  wliec  it  will  be  found  that  it  adheres 
to  the  threads  which  are  spirally  disposed,  but  not  to  those  that  radiate 
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0  the  ciroumforonoe.       These  lsst  are  also   found  t 


be  stronger  than  the  spiral  ones. 


OardeB- Spider  lutpeDded  br  s  I h rend. 
The  spinnerets  are  in  connection  with  an  internal  apparatus  which 
scretes  the  matter  they  bhus  elaborate;    This  apparatus  consist*  of 


a  number  of  intestine-like  canals  which  are  united  together,  and  vary 
both  in  number  and  extent  according  to  the  species  in  which  they  occur. 
These  canals  empty  themselves  into  tubes  which  open  into  the  spinnerets 
from  whence  the  thread  is  extruded. 

It  is  by  means  of  these  threads  that  spiders  construct  the  various 
webs  which  they  throw  from  one  object  to  another,  for  the  purpose  of 
entrapping  their  prey.  It  ia  said  that  some  of  the  larger  species  con- 
struct webs  in  which  even  small  birds,  such  as  the  humming-bird,  are 
caught  and  made  subservient  to  the  wants  of  the  spider.     No  sooner  is 

centre  of  ite  net,  or  in  a  cell  built  at  its  aide  for  the  purpose  of  watching, 
darts  forth,  and  uses  all  its  efforts  to  inflict  upon  it  wounds  into  which 
it  pours  the  venom  contained  in  its  frontal  claws.  When  the  creature 
thus  oaught  offers  too  great  a  resistance,  so  that  the  spider  becomes 
endangered,  he  retires  for  a  time  from  the  contest  to  renew  his  strength, 
leaving  his  victim  secure  in  his  meshes,  and  gradually  getting  exhausted 
from  the  attempts  it  makea  to  escape.  When  the  spider  returns  he 
frequently  twists  the  web  round  and  round  the  body  of  his  victim, 
and  then  either  at  once  commences  to  make  a  meal  of  him,  or  waits 
till  his  appetite  suggests  the  proper  time  for  feeding. 

Although  Spiders  are  not  provided  with  wings,  and  are  consequently 
incapable  of  flight,  they  have  a  power  of  ballooning  with  their  silken 
threads,  by  means  of  which  they  can  make  distant  journeys  through 
the  atmosphere.  Theseaerial  excursions,  which  appear  to  result  from 
an  instinctive  desire  to  seek  some  more  favourable  spot  for  the 
gratification  of  their  appetite  or  other  cause,  are  undertaken  when 
the  weather  is  bright  and  serene,  especially  in  the  autumn,  both  by 
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adult  and  immature  individuals  of  many  species,  and  are  effected  in  the 
following  'way : — They  first  mount  to  the  summit  of  an  object,  and 
then  raise  themselves  still  higher  by  straightening  their  limbs ;  the 
abdomen  is  then  elevated  into  an  almost  perpendicular  position,  and 
they  emit  from  their  spinnerets  a  small  quantity  of  viscid  fluid,  which 
is  drawn  into  fine  lines  by  the  ascending  current  of  air  from  the 
heated  ground.  Against  these  lines  the  current  of  air  from  below 
keeps  impinging  till  the  animals,  finding  themselves  acted  on  with 
sufficient  force,  quit  their  hold  of  the  earth  and  mount  into  the 
air.  It  has  been  sometimes  stated  that  spiders  can  forcibly  propel 
or  dart  out  lines  from  their  spinnerets ;  but  when  placed  on  twigs  Bet 
upright  in  glass  vessels,  with  perpendicular  sides,  all  their  efforts  to 
escape  are  unavailing. 

The  webs  named  gossamer  are  composed  of  lines  spun  by  spiders, 
which,  on  being  brought  into  contact  by  the  action  of  a  gentle  air, 
adhere  together,  till  by  continual  additions  they  are  accumulated 
into  irregular  white  flakes  and  masses  of  considerable  extent. 

The  poisonous  effects  of  the  wounds  of  spiders  are  produced  by 
means  of  the  mandibles,  or  frontal  claws,  which  are  each  armed  with 
a  moveable  and  extremely  sharp  unguis,  near  to  the  point  of  which  is 
a  minute  orifice,  whence  there  is  poured  out  a  drop  of  poison  into 
the  wound.  This  orifice,  which  is  very  difficult  to  detect,  com- 
municates with  a  canal  in  the  interior  of  the  mandible ;  this  canal 
proceeds  from  a  gland  situated  in  the  interspace  of  the  muscles  of  the 


thorax.  The  gland  consists  of  a  vesicle  having  internally  a  number 
of  spiral  filaments,  which  are  connected  together  by  a  membrane  in 
the  form  of  a  bag.  Although  dreadful  stories  are  related  of  the  effects 
of  the  bites  of  spiders  on  the  human  body,  it  appears  from  experi- 
ments made  by  Mr.  Blackwall  on  British  Spiders,  that  none  of  these 
have  the  power  of  producing  any  ill  effects  on  human  beings.  There 
is  still  wanting  good  evidence  on  which  to  rest  a  charge  of  poisoning 
man  by  biting  him,  even  against  the  larger  forms  of  spiders,  which 
inhabit  tropical  climates. 

A  curious  feature  in  the  history  of  spiders  is  the  power  they  possess 
of  reproducing  their  limbs  after  they  have  been  broken  off  This 
power,  however,  is  not  confined  to  spiders,  as  we  find  it  in  the 
Crustacea  [Crustacea],  and  even  in  the  vertebrate  animals  amongst  the 
Amphibia,  [Amphibia.]  In  the  case  of  the  spiders,  it  is  never  a  part 
of  a  limb  which  is  reproduced,  but  if  a  part  of  a  leg  is  removed,  it 
proceeds  to  throw  off  the  remainder,  and  after  the  next  moult  the 
missing  member  reappears. 

The  species  of  the  family  Araneidce  are  very  numerous,  and  have 
been  arranged  by  naturalists  under  several  genera.  They  have  been 
investigated  with  great  care  by  M.  Walokenaer,  who  has  made  them 
the  special  study  of  his  life,  and  has  drawn  up  a  natural  arrangement  of 
them  according  to  their  structure  and  habits  of  life.  A  synopsis  of 
this  arrangement  we  subjoin,  as  by  a  little  study  it  will  furnish  an, 
insight  into  the  surprisingly  varied  habits  of  this  family  :— 
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TABLE  OP  THE  SUBDIVISION  OF  THE  ABANEIDJE,  OB  ARACHNIDA  FILOSA,  INTO  GENERA, 

Genera. 


Eyes  aggregated. 

Eyes  segregated. 
Eyes  anterior. 
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and  lateral. 
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Eyes      anterior, 
almost    equal  < 
in  fixe. 


Mygale. 
Oletera. 
Filiatata. 
Miasulena. 
Sphodros. 
Dyadera. 
Segeatria. 
Uptiotes. 
Omoaitea. 
Scytode. 
Lyoosus. 
Dolomedes. 
Storena. 
Ctenus. 
.  .      .      Herailia. 

Dolophenes. 

Myrmecia. 

Ereeus. 

PlaUacelum. 

Attua. 

Delena. 

Thomisus. 

Selenopa. 

Eripus. 

Philodromus. 

Sparaasua. 

Clartes. 

Clubiona. 

Drassus. 

Clotho. 

Emyo. 

Latrodectus. 

Pholcus. 

Artema. 

Tegenaria. 

Lachesis. 

Agelena. 

Nyaaua. 

Epeira. 

Tetragnatta. 

TJloborus. 

Zoaia. 

Lynyphia. 

Episina. 

Theridion. 


Latmriooub,  hiding  in  holes  and  fissures. 


J 


Tubicolx,  inclosing  themselves  in  silken  tubes. 
Csixvucoua,  sheltering  themselves  in  small  cells. 


>  Cvasoaxs,  running  swiftly  to  catch  their  prey. 


Venantes,      incessantly 
running   or    leaping 
>     about  the  vicinity  of 
their  abode  to  chase 
and  catch  their  prey. 


SiXTATOBM,  leaping  and  springing  with  agility  to 
seise  their  prey. 


LATnuQaAD*,  walking  and  running  aidewaya  or 
backwards ;  occasionally  throwing  out  threads  to  < 
entrap  their  prey. 


{  Niditkub,  going  abroad,  but  making  a  web  for  their 
nests,  whence  issue  threads  to  entrap  their  prey. 


Filxtxljb,  going  abroad,  but  spreading  long  threads 
of  silk  about  the  places  where  they  prowl  in  order 
to  entrap  their  prey. 


Vagantes,  wandering 
abroad  and  inces- 
santly spying  out  for 
prey ;  no  fixed  resi- 
dence except  at  the 
period  of  opposition. 

Errantes,  prowling  about 
the  neighbourhood  of 
their  nests,  or  near 
the  threads  which 
they  throw  out,  to 
catch  their  prey. 


Argyroneta.     s 


Tapxtzxjb,  spinning  great  webs  of  a  close  texture 
like  hammocks,  and  dwelling  therein  to  catch 
their  prey. 

Oxbitxtjb,  spreading  abroad  webs  of  a  regular  and 

y     open  texture,  either  orbicular  or  spiral,  and  re- 

J      mainlng  in  the  middle  or  on  one  side  to  catch 

J      their  prey. 

J  Bjetitkljb,  spinning  webs  of  an  open  meshwork  and 

)      of  an  irregular  form,  and  remaining  in  the  middle 

\     or  on  one  side  to  catch  their  prey. 

Natantes,  swimming  in 
water  and  there 
spreading   their  fila- 


Aquitbljb,  spreading  filaments  in  the  water  to  entrap 
their  prey. 


8edentes,  spinning  large 
webs  to  entrap  their 
prey,  lying  in  wait  in 
the  middle  or  at  the 
side. 


Terrestres,  liv- 
on  land  or 
in  holea  in 
the  ground. 


; 


1 


Aquatic*,  liv- 
ing in  water. 


I  "     '  I      menta  to  entrap  their 

I  L     prey. 

(Cyelopccdia  of  Anatomy  and  Physiology,  article  'Arachnida;*  Blackwall,  in  Report  of  British  Association,  1844 ;  Owen's  Lectures 
on  Comparative  Anatomy  ;  Cuvier'a  Eigne  Animal;  Insect  Architecture,  in  Library  of  Entertaining  Knowledge) 


) 


ARATJCA11IA,  in  Botany,  is  the  name  of  a  singular  genus  of 
gigantic  Firs,  found  scattered  over  the  southern  hemisphere.  It  is 
known  from  all  the  other  firs  by  its  stiff  broad  leaves,  by  a  long  leafy 
appendage  with  which  the  scales  of  its  cones  are  terminated,  and  by 
its  anthers  having  many  cells.  The  following  species  are  those  which 
are  best  known: — 

Araucaria  excelta,  commonly  called  the  Norfolk  Island  Pine,  is 
found  not  only  in  the  spot  after  whioh  it  has  been  named,  but  also  in 
several  other  places  in  the  South  Seas,  as  in  New  Caledonia,  Botany 
Island,  Isle  of  Pines,  and  in  some  parts  of  the  east  coast  of 
Australia.  It  is  described  as  a  most  majestic  tree,  growing  to  the 
height  of  from  160  to  228  feet,  with  a  circumference  sometimes  of 
more  than  30  feel    Its  trunk  rises  erect,  and  is  sparingly  covered 
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with  long  drooping  naked  branches,  towards  the  extremities  of  which 
the  leaves  are  clustered ;  these  latter,  when  the  plant  is  young,  are 
long,  narrow,  curved,  sharp-pointed,  and  spreading,  but  when  the  tree 
is  old  they  have  a  shorter  and  broader  figure,  and  are  pressed  close 
to  the  branches ;  old  and  young  trees  are  consequently  so  different  that 
they  have  the  appearance  of  distinct  species.  The  bark  abounds  in 
turpentine ;  the  wood,  which  is  destitute  of  that  substance,  is  white, 
tough,  and  close-grained.  It  was  once  expected  that  this  tree  would 
have  been  valuable  for  its  timber,  and  that  it  would  have  afforded 
spars  for  the  navy  of  great  size ;  but  it  has  been  found  on  trial  to  be 
too  heavy,  and  so  unsound  that  Captain  Hunter  could  only  find  7 
trees  fit  for  use  out  of  84  that  he  caused  to  be  felled.  Its  wood  is, 
however,  useful  for  carpenters'  indoor  work.    Several  specimens  of 

u 


ABAUCARITE8. 

t  in  the  collections  of  this  country.  Unfortunately  it 
i  the  open  air  in  the  winter,  and  its  growth  is  so  rapid 
:  very  soon  too  largo  for  the  loftiest  greenhouses.     A 


Norfolk  Iil.nd  Fine  [Armaria  oalta). 

supposed  species,  called  the  Moreton  Bay  Pine  (Araucaria  Cunning- 
Aami),  is  scarcely  distinguishable  from  this.  It  is  a  highly  interesting 
Cut,  that  a  plant  very  nearly  the  same  as  this  Araacaria  txalta 
certainly  once  grew  in  Great  Britain.  Remains  of  it  have  bean  found 
in  the  Lias  of  Dorsetshire,  and  have  been  figured  in  the  Fossil  Flora, 
under  the  name  ot  Araucaria  primttra. 

Araucaria  Dombtj/i,  or,  as  it  in  more  commonly  called,  A.  imbricala, 
is  a  noble  species,  inhabiting  the  mountains  of  the  Araucanian  Indians 
in  South  America,  whence  the  name  of  the  genus  derives  its  origin. 
This  species  has  its  branches  closely  covered  with  broad,  lance-shaped, 
very  rigid  and  pungent  dark-green  leaves ;  it  produces  its  branches  in 
circles  around  its  erect  stem  ;  and  when  old  it  acquires  an  appearance 
not  very  unlike  that  of  the  Norfolk  Island  Pine,  only  it  is  much  less 
graceful  Its  wood  is  said  to  be  durable,  and  it  yields  a  great  quantity 
of  resin.  Many  specimens  are  now  growing  in  England,  and  seem  to 
bear  our  winters  well. 

Araucaria  Bratilitnsia  is  extremely  like  the  last,  but  the  leaves  are 
longer,  weaker,  and  less  densely  imbricated;  and  it  is  much  more 
Impatient  of  cold.  It  is  found  wild  in  the  southern  provinces  of 
Brazil 

ARAUCARITES  (Preal),  a  genus  of  Fossil  Plants  found  in  the  Lias 
of  Lyme  Regis. 

ATIBUTUS,  a  genus  of  evergreen  shrubs,  belonging  to  the  natural 
order  Ericaeta.  It  is  characterised  by  its  fruit  being  a  berry, 
containing  many  seeds.  The  most  remarkable  species  is  the  Arbvtut 
of  Virgil,  now  called  A.  Untdo,  or  the  Strawberry-Tree,  from  the 
resemblance  borne  by  its  berries  to  that  well-known  fruit.  It  is  a 
native  of  the  south  of  Europe  and  the  Levant.  In  our  gardens  it 
proves  a  hardy  evergreen-tree,  sometimes  as  much  as  18  or  20  feet 
high,  bearing  ita  greenish-yellow  blossoms  in  October  and  November, 
and  its  bright  yellow  and  red  berries,  which  are  studded  with  little 
projections,  in  November  and  the  succeeding  months.  The  most 
interesting  specimens  in  this  country  are  at  the  lake  of  Killamey, 
where  they  form  groves  of  great  beauty.  The  plant  can  scarcely 
however  be  considered  indigenous  to  Ireland  on  this  account.  Its 
berries  are  hardly  eatable :  taken  in  too  great  quantities  they  are 
apt  to  produce  stupefaction  ;  nevertheless  a  wine,  said  to  be  pleasant 
enough,  is  prepared  from  them  in  Corsica. 

A.  Andradnu,  the  Oriental  Arbutus,  is  superior  to  the  last  in  beauty 
both  of  leaves  and  Sowers,  but  it  is  much  more  tender,  and  does  not 
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bear  fruit  in  Great  Britain.  It  is  readily  known  by  its  brooder  and 
leas  serrated  leaves,  and  by  its  bark  peeling  off  so  as  to  leave  the  stem 
always  smooth  and  of  a  clear  bright  cinnamon-brown.  It  is  a  native 
of  the  Levant. 

A .  hybrida.  Mule  Arbutus,  is  apparently  a  hybrid  between  the  last 
two,  agreeing  with  A.  Untdo  in  the  general  aspect  of  ita  foliage,  which 
is  however  larger  and  more  handsome,  and  with  A.  Andrachnt  in 
flowers  and  in  the  deciduous  bark.  It  is  hardy,  and  very  ornamental, 
but  it  does  not  bear  berries  in  Great  Britain. 

A.  proeera,  a  native  of  California,  exists  in  the  garders  of  this 
country.  A .  mxKrunata,  from  the  Straits  of  Hagalhaena,  is  a  hardy 
evergreen  bush,  with  small,  very  dark,  pointed  sad  serrated 
leaves,  among  which  hang  numbers  of  solitary  white  blossoms. 
[  ABOTOST  APB  TLOS-] 

ARCHER  FISH  (Toxotei,  Cuvier),  a  genus  of  Acantbopterygious 
Fishes,  belonging  to  the  family  Squamiptrmoi,  or  those  which  are 
distinguished  by  having  not  only  the  soft  parts,  but  often  the  very 
spines  of  the  dorsal  and  anal  fins  covered  with  scales  like  the  rest  of 
the  body,  and  not  always  very  easily  distinguishable  from  it  Though 
the  single  species  upon  which  this  genus  is  founded  had  been  long 
known  to  naturalists,  and  described  under  the  various  namee  of 
Seartu  Sehloutri,  Saana  jaculatrix,  Labrai  lagiaarint,  and  Coivi 
chatarem,  by  the  different  writers  on  Ichthyology,  yet  it  was  left  for 
Baron  Cuvier  to  point  out  ita  appropriate  generic  characters,  and  to 
distinguish  it  definitely  from  the  different  groups  with  which  it  had 
been  previously  confounded.  These  characters  are  found  in  the  short 
and  compressed  form  of  the  body;  in  the  dorsal  fin  being. situated 
very  far  back,  provided  with  very  strong  spines,  and  like  the  anal, 
which  is  placed  very  nearly  opposite  to  it,  covered  on  ita  soft  parts 
with  large  tough  scales  ;  in  the  Short  depressed  shape  of  the  muzzle  I 
and  in  the  length  of  the  under  jaw,  which  considerably  surpasses  the 
upper,  and  entails  upon  the  animal  the  singular  habit  from  which  it 
has  derived  the  name  of  theArcher.  The  gins  have  Bix^brancbioaregcrtnt 
rays  ;  the  teeth  are  small,  sharp,  and  dispersed  over  the  jaws,  tongue, 

'  '  '  ;  the  stomach  is  short  and  broad,  the  air-bladder  large,  and 
"       Jy  Inown 


the  pylorus  provided  with  twelve  ocecal  appendices.     The  oi 

The  Toxoia  jwtlalor  of  Cuvier,  which  is  found 
Sumatra,  and  has  been  long  celebrated  for  the  singular  instinct  which 
it  displays  -in  catching  flies  and  other  insects  which  are  ita  prey. 
Comparatively  speaking,  there  are  very  few  species,  among  the 
numerous  class  of  fishes,  distinguished  by  superiority  of  instinct  or 
address ;  but  the  very  rarity  of  their  occurrence  makes  the  partial 
instances  which  are  occasionally  met  with  still  more  remarkable,  and 
among  these  the  means  which  the  Archer  and  a  species  of  Chtstvdon 
(C  rastratui)  employ  for  procuring  food  are  entitled  to  especial 
notice.  The  tubular  form  of  the  mouth  in  these  animals  permits 
them  to  squirt  or  project  small  quantities  of  water  to  some  distance, 
and  with  considerable  force.  When,  therefore,  the  Archer  perceives  a 
By  or  other  insect  resting  on  the  leaves  of  the  aquatic  plants  which 
overhang  or  swim  on  the  surface  of  the  stream,  it  projects,  or  as  it 
were  shoots  a  single  drop,  not  directly  towards  the  insect,  but 
obliquely  upwards,  in  such  a  manner  as  to  strike  it  in  falling,  thus 
preventing  it  from  perceiving  its  danger  and  escaping  in  time.  With 
such  accuracy  is  the  aim  taken,  that  though  frequently  projected  to 
the  height  of  four  or  five  feet,  the  drop  seldom  fails  to  hit  the  mark 
and  precipitate  the  insect  into  tho  water,  where  it  is,  of  course,  within 
reach  of  the  Archer.     The  fish  itself  is  of  a  yellowish  colour,  marked 

i  the  back  with  five  brown  spots. 

ARCTIC  FOX,  in  Zoology,  a  small  species  of  Fox  (Cants  lagopm), 
celebrated  for  the  beauty  and  fineness  of  its  fur,  which  has  long  been 

insidered  a  valuable  article  of  commerce.    The  colour  of  the  fur,  as 

the  case  with  all  animals  which  inhabit  very  high  latitudes,  varies 
aeon,  being  slaty  blue  in  summer,  and  pure  white 
the  latter  state  that  the  fur  is  most  esteemed,  not 
^  ..  its  colour,  but  likewise  because  it  is  of  a  closer 

and  finer  quality  than  at  any  other  time.  The  soles  of  the  feet  also 
are  at  all  seasons  covered  with  a  thick  coat  of  fur,  like  those  of  the 
common  hare,  which  defends  thsm  from  the  severity  of  the  snow, 
and  is  a  character  likewise  common  to  most  other  northern  animals. 

£**■]  — 

ARCTOSTA'PHYLOS,  or  Bear-Berry,  is  a  genua  of  plants  till  lately 
considered  the  same  as  Arb-atiu,  from  which  it  is  essentially  dis- 
tinguished by  its  berries  containing  only  from  one  to  five,  instead 
"  ~  great  many  seeds.  The  common  Bear-Berry  (A.  Vta  Urn),  is 
1  wild  in  the  mountainous  parts  of  England  and  Scotland,  and 
generally  over  the  whole  of  the  north  of  Europe.  It  is  a  trailing 
shrubby  plant,  with  leathery  dark-green  entire  leaves,  which  are 
broadest  at  their  upper  end.  The  flowers  are  white,  tinged  with  pink, 
small,  and  in  clusters.  The  berries  are  small  and  red,  like  those  of 
the  hawthorn.  The  whole  plant  is  so  astringent  that  it  has  been 
employed  by  the  tanner  with  success,  and  also  in  dyeing  a  grayish 
black  cjlour;  it  is  no  doubt  the  same  property  which  has  made  it 
celebrated  for  its  efficacy  in  gravel  complaints,  and  in  disrnmn  of  the 
urinary  organs.     When  cultivated  it   requires  to  be  grown  in  peat 

ARDEA  (Vieillot),  the  Heron,  a  genus  of  birds  under  which  Linnams 
comprehended   the  Cranes   and  several  other  divisions   now  formed 
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into  distinct  goners  by  modem  naturalists,  M.  Vieillot  followed 
Buffon  in  making  four  divisions  of  the  Herons ;  but  Temminck,  who 
has  pud  peculiar  attention  to  these  birds,  arranges  them  under  one 
genus  sad  two  sections.  The  genus  Ardea,  as  limited  by  Vieillot, 
is  thus  characterised  : — 

Bill  strong,  straight,  or  slightly  carved,  compressed,  acuminated, 
sharp,  in  most  species  finely  toothed  ;  the  upper  mandible  somewhat 
channeled,  and  usually  notched  towards  the  tip ;  nostrils  on  the  aide, 
almost  at  the  base,  slit  lengthwise  in  the  groove,  and  half  shut  by  a 
membrane ;  eyes  with  a  naked  circle  around  them  extending  to  the 
bill ;  legs  long,  slender,  and  either  half-naked  or  feathered  down  to 
the  shank  (tarsus) ;  the  middle  fore  toe  united  to  the  outer  one  by 
a  short  membrane ;  the  hind  toe  articulated  interiorly,  and  upon  the 
same  level  as  the  others ;  the  second  and  third  quill-feathers  of  the 
wings  the  longest. 

Herons. 

M.  Temminck  thus  defines  the  Herons  properly  bo  called  :  -Kill 

much  longer  than  the  bead,  as  large  as  it  is  high,  or  larger,  at  the 

base ;  upper  mandible  nearly  straight ;  a  great  portion  of  the  tibia 

naked.     Food,  fish  principally. 


It  will  only  be  necessary  to  give  a  sketch  of  the  leading  forms  of 
this  group.  We  proceed  therefore  to  illustrate  M.  Temminck s  first 
section  of  the  true  Herons  by  the  Common  Heron,  which  most  authors 
consider  as  the  type. 

The  Common  Heron  is,  in  the  opinion  of  Belon  and  some  others, 
the  'EpuSidt   of   Aristotle,   bat    we    do    not    consider    this  as   cer- 
tain :  the  term  'EpmSiii  is  doubtless  applied  by  Aristotle  to  the 
form  {'Hist.  Anim.',  viii.,  3),  but  what  species   is  meant  by  him 
is   not  so  clear.     But  the   , 
bird  is,  without  doubt,  the 
Ardci  of  the  Romans.     It  is 
the  Beccopetce,  Airone,  Oca- 
Cicogna,  and  Sgarza,  of  the 
modern  Italians;  the  Garza 
of    the    Spaniards ;    Reyger 
and  Rlitier  of  the  Germane  ; 
Hiron  of  the  French  ;  Cryr 
gl&t  of  the  ancient  British  ; 
and     Common     Jitroit,     or 
Heronthaw,  of  the  modern 
British. 

Description.  —  Plumage 
bluish-sab  ;  middle  toe,  the 
nail  included. much  shorter 

Male  and  Female  after  the 
Third     J*eor.— Long    loose 

Mack      feathers      on    the  J 

back  of  the  head ;  similar 
feathers  or  plumes  of  a 
lustrous  white  depend  from 
the  lower  part  of  the  neck  ; 
the  equally  elongated  and 
subulate  scapulars  ore  of  a  -   — 

silvery-ash.    Forehead,  neck,  Common  Heron  (Arita  <*•**■]. 

middle  of  the  belly,  border  of  the  wings  and  thighs,  pure  white ;  occiput, 
sides  of  the  breast,  and  flanks,  deep  block.  On  the  front  of  the  neck 
ore  large  longitudinal  black  and  ash  spots.  Bock  and  wings  very  pure 
bluish-ash;  bill  deep  yellow;  iris  yellow;  naked  skin  of  the  eye 
bluish -purple  ;  feet  brown,  but  of  a  lively  red  towards  the  feathered 
part.  Length  3  feet  and  upwards.  In  this  state  M.  Temminck,  whose 
description  we  have  given,  states  the  bird  to  be  tha  Anita  cinerea 
(male)  of  Latham  (' Index ') ;  Ardea  major  of  Gmelin  ;  Le Hlron  Huppi 
of  Button;  Hlron  commvm  of  Gerard;  Common  Heron  (male)  of 
Latham  (' Sjn.'),  Pennant  ( '  Brit  ZooL'),  and  Albin;  Athgrautr  Rhcitr 
at  Meyer  and  others;  and  Sgana  eentrinoot  the  'Stor.  degL  Uec' 

Young  up  to  tie  Age  of  Three  Fears.— No  crest,  or  at  most  tin 
plumes  composing  it  very  short;  no  long  loose  feathers  at  the  lowei 
part  of  the  neck,  nor  above  tha  wings  ;  forehead  and  top  of  the  head 
ash-colour  ;  throat  white  ;  neck  clear  ash,  with  numerous  spot*  of  a 
deeper  colour  than  the  ground  ;  back  and  wings  bluish-ssh,  mingled 
with  brown  and  whitish ;  breast  marked  with  longitudinal  spots ; 
upper  mandible  of  the  bill  blackish-brown,  with  yellowish  spots ; 
lower  mandible  yellow ;  iris  yellow ;  skin  round  the  eyes  greenish- 
yellow ;  feet  blackish-ash,  but  yellowish  towards  the  feathered  part 
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In  this  state  M.  Temminck  considers  the  bird  to  be  the  Ardea  einerta 
(female)  of  Latham ;  A  rdea  Rhenana  of  Sander ;  Le  Hlron,  of 
3uffon  ;  Common  Heron  (female)  of  Latham  ;  Sgana  marina,  of  the 
Stor.  degL  Ucc' ;  and  Dt  Blaauwc  Soger  (being  the  young  in  the  first 
year)  of  Sepp. 

The  edge  of  the  bill  is  serrated  near  the  point,  and  the  nail  of  the 
middle  toe  pectinated,  as  in  the  Herons  generally. 

Variety. — Nearly  perfectly  white.  A  variety  of  this  description  is 
figured  by  Frisch  (t  20*) ;  but  it  is  very  rare. 

Habiti,  Food,  Reproduction,  A-c. — The  solitary  habits  of  tlie  Common 
Heron,  excepting  at  the  season  of  reproduction,  are  well  known.  At 
that  period  they  congregate  at  their  breeding  stations,  or  heronries, 
for  which  the  loftiest  trees  are  generally  chosen.  Pennant  says  that 
at  Cressi  Hall,  near  Ooaberton,  in  Lincolnshire,  he  counted  more  than 
eighty  nests  in  one  tree.  Montagu  notices  a  heronry  on  a  small  island 
in  a  lake  in  the  north  of  Scotland,  whereon  there  was  only  one  scrubby 
oak.  This  being  too  small  to  contain  all  the  nests,  the  herons,  rather 
than  abandon  their  society  and  a  favourite  station,  had  many  of  them 
placed  their  nests  on  the  ground.  In  the  south  and  west  of  England 
the  heronries  in  Windsor  Great  Park  in  Berkshire,  at  Brockley  in 
Somersetshire,  and  at  Powderham  Castle  in  Devonshire,  ore  worthy  of 
notice.  The  neat  is  built  of  sticks,  and  is  large  and  flat.  It  is  lined 
with  wool  or  other  soft  materials,  and  on  this  lining  are  deposited 
four  Or  five  bluish-green  lustreless  eggs.  The  young  are  loss  pre- 
possessing in  appearance  than  nestlings  in  general,  but  few  of  which 
are  pleasant  to  look  upon,  and  they  remain  in  the  nest  for  five  or  six 
weeks,  during  which  time  the  old  birds  unceasingly  supply  them  with 
fish,  Ac  There  are  sometimes  deadly  feuds  between  the  herons  and 
the  rooks,  originating  in  a  dispute  for  the  possession  of  the  neat-trees. 
Dr.  Heysharn's  account  of  one  of  these  battles  at  Dallam  Tower, 
in  Westmorland,  originating  in  the  felling  of  the  fine  old  oaks 
occupied  by  the  herons,  and  their  consequent  attempt  upon  the  grove 
in  the  tenure  of  the  rooks,  is  well  worth  perusal  The  herons  hod 
the  best  of  the  fray  for  two  successive  seasons,  and  at  length  a  sort 
of  peace  was  patched  up  between  the  combatants ;  the  rooks  and  the 
herons  severally  setting  up  their  nestB  on  a  particular  part  of  the  now 
only  remaining  grove,  and  leaving  the  other  moiety  to  the  opposite 
faction. 

Buffon  draws  largely  upon  his  imagination  for  a  picture  of 
wretchedness,  and  then  makes  the  heron  a  personification  of  it,  with 
as  much  foundation  as  characterises  most  of  his  fancies  of  this 
description.  When  on  its  fishing  station,  the  bird  stands  immoveable 
as  a  stump,  with  the  neck  bent  and  between  the  shoulders,  watching 
for  the  passing  fish,  which  it  unerringly  spears  with  its  sharp  bill. 
But  besides  fish  and  reptiles,  such  as  frogs,  newts,  it,  mice,  young 
water-rats,  and  even  young  water-fowl,  are  occasionally  devoured  by 
it.  Mr.  Selljy,  in  his  excellent '  Illustrations  of  British  Ornithology,' 
gives,  on  the  authority  of  Mr.  Noil],  of  Canonmills,  near  Edinburgh, 
two  interesting  anecdotes  in  illustration  of  the  habits  of  this  bird  in 
a  state  of  half-domestication.  "  The  Common  Herdfc  (a  male),"  says 
Mr.  Neill,  "  which  was  winged  on  Coldinghsm  Muir  in  autumn,  1821, 
when  a  young  bird,  and  given  to  me  in  1822  by  Mr.  John  Wilson,  of 
the  College,  has  since  resided  in  my  garden  at  Canonmills,  and  is  now 
so  tame  that  he  often  follows  me,  expecting  a  piece  of  cheese,  which 
he  relishes.  Four  years  ago  Mr.  Allan,  of  L&uristo: 
female  which  bad  been  taken  during  a  severe  stone 
ciated  with  the  older  bird.  In  summer,  1828,  she  laid  three  or  four 
eggs  (I  am  not  sure  which)  on  the  top  of  a  wall  next  to  the  mill-pond. 
She  then  laid  one  or  two  on  the  Sower-border  below  the  wan,  and 
close  by  the  box-edging  :  here  soma  eggs  were  broken  by  the  birds 
suddenly  starting  off  when  alarmed  by  strangers  walking  in  the 
garden.  We  supplied  their  place  by  some  bantam  eggs,  and  only  one 
heron  egg  at  last  remained.  Alas  I  the  poor  hen,  having  strayed  to 
the  margin  of  the  mill-pond,  was  shot  by  some  thoughtless  young 
man  with  a  fowling-piece.  The  cock  continued  to  sit  for  several 
entire  days  after  the  death  of  the  ben,  but  at  last  tired.  He  used  to 
sit  when  she  went  off  for  food.  During  the  whole  time  of  pairing 
tie  cock  was  very  bold,  raising  his  feathers  and  snapping  his  hill 
whenever  any  one  approached.' 

Mr.  Neill  further  adds  a  fact,  showing  that  the  bird  con  swim  upon 
occasion.  "  A  large  old  willow-tree,''  writes  Mr.  Neill  in  continuation, 
"  had  fallen  down  into  the  pond,  and  at  the  extremity,  which  is  partly 
sunk  in  the  sludge,  and  continues  to  vegetate,  water-hens  breed.  The 
old  cock  heron  swims  out  to  the  nest,  and  takes  the  young,  if  he  can. 
He  has  to  swim  10  or  12  feet,  where  the  water  is  between  2  and  3  feet 
deep.  His  motion  through  the  water  is  alow,  but  his  carriage  stately. 
1  have  seen  him  fell  a  rat  by  one  blow  on  the  back  of  the  head,  when 
munching  at  his  dish  of  fish." 

greater  part  ol  .         .  .  . 

Dr.  Latham  Bays,  "  In  England  and  the  milder  climates  this 

of  heron   is   stationary,    migratory  in  the  colder,  according  to  the 

season  ;  is  rarely  seen  far  north.    Inhabits  Africa  and  Asia  in  general, 

the  Cape  of  Good  Hope,  Calcutta,  and  other  parts  of  India,  and  is 

found  in  Americo  from  Carolina  to  New  York."     With  regard  to  the 

American  locality,  Dr.  Latham  appears  to  have  taken  the  Great  Heron 

{Ardea  Herodiat,  Linnnua),  for  the  Common  Heron,  which  last  is 

not  mentioned  by  any  of  the  ornithologists  who  have  made  the  bird* 


it  me  a  young 
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of  America  their  study,  m  an  inhabitant  of  the  New  World.  Dr. 
Ton  Siebold  mentions  this  our  European  specie*  among  the  birda 
which  he  observed  in  Japan. 

Utility  to  Man. — In  daya  of  old,  when  the  Heron  wag  a  principal 
feature  in  the  noble  sport  of  hawking,  and  when  the  destruction  of  ita 
eggs  waa  visited  with  a  penalty  of  twenty  shillings,  it  aeems  to  have 
held  as  high  a  place  at  the  tables  of  the  great  as  it  did  in  the  field. 
Thus,  at  the  '  intronazation '  of  Qeorge  Novill,  archbishop  of  York,  in 
the  reign  of  Edward  IV.,  we  find  in  the  bill  of  fare  400  Heronshawes 
and  200  Feasauntes  (pheasants) ;  and  it  seems,  at  one  period,  to  hsvo 
been  valued  as  'a  dish  at  the  same  price  as  the  letter  bird,  for  from 
the  prices  in  the  household-book  of  the  fifth  earl  of  Northumberland, 
we  find  HearonaewjB  (herons)  marked  at  twelve  pence,  and  pheasants 
at  the  same  rate  to  a  penny.  At  a  marriagofeaat  in  Henry  VIII.'s 
time,  we  find  Heronsews  noted  at  the  same  price,  and  at  another 
marriage-feast  in  the  same  year  two  dozen  Heronsuee  marked  at 
twenty-four  shillings.  In  the  first  of  these  records  no  mention  is 
made  of  pheasants,  but  in  the  second  they  appear  at  that  earlier  time 
to  have  been  rather  more  highly  valued  than  herons,  for  eighteen 
pheasants  are  priced  at  twenty-four  shillings,  the  amount  placed 
against  the  two  dozen  herons.  And  in  the  charges  of  Sir  John 
Nevilo  of  Chete  (the  knight  in  whose  family  the  marriages  above 
alluded  to  took  place),  at  Lammas  assizes,  in  the  20th  year  of  the 
reign  of  king  Henry  VIII.,  the  pheasants  appear  to  have  cost  some- 
what more  than  the  Heronsews,  thirty  of  which  are  priced  at  thirty 
shillings,  while  twelve  pheasants  cost  twenty  shillings.  The  heron- 
plume,  made  up  of  the  fine  large  depending  feathers,  especially  those 
above  the  wings,  was  highly  valued. 

In  the  present  day  the  bird  aeems  to  have  sunk  into  comparative 
insignificance.  Mr.  Selby  however  considers  that  "  the  low  estimation 
in  which  the  flesh  of  the  Heron  is  now  held  would  seem  to  be  in  a 
great  degree  the  effect  of  prejudice,  or  the  fashion  of  taste,  as  under 
proper  treatment  and  good  cookery  the  Heron,  when  fat  and  in  fins 
condition,  is  but  little  inferior  to  some  of  our  moat  approved  wild-fowl. " 

The  well-known  adage  expressive  of  ignorance,  "He  does  not  know 
a  hawk  from  a  hand-saw,"  is  a  corruption  of  "  He  does  not  know  a 
hawk  from  a  heronshaw." 

Temminck's  second  section  of  Herons  consists  of  the  Bitterns, 
including  the  Night  Herons.     [Bittern  ;  Ntcticorai,] 

ARDWICK  LIMESTONE,  a  Calcareous  Bed,  or  aeries  of  beds, 
containing  shells  and  fish -rem  id  us,  in  the  upper  part  of  the  Coal 
Formations  of  Manchester  and  Lebetwood.  There  is  a  coal-bed  above 
it  at  Manchester. 

AIIE'CA,  a  genus  of  Palms  containing  two  species,  both  remarkable 
for  the  purposes  to  which  they  are  applied.  Areca  is  distinguished 
by  a  double  membranous  sheath  in  which  its  bunches  of  flowers  are 


contained,  by  ita  female  corollas  containing  the  rudiments  of  stamens, 
its  calyx  being  divided  into  three  parts  or  leaves,  and  ita  fruit  being 
a  berry  or  drupe,  with  a  fibrous  rind  inclosing  one  seed  only.    The 
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leaves  of  all  the  species  are  pinnated,  with  their  (talks   rolled   up 
oylindrically  at  the  base. 

Areca  QalecKu,  Betel-Nut  Palm,  la  described  by  Dr.  Roxburgh  as 
being  the  moat  beautiful  palm  in  India,  with  a  remarkably  straight 
trunk,  often  from  40  to  50  feet  high,  and  in  general  about  20  inches 
in  circumference,  equally  thick  in  every  part,  and  smooth.  The 
leaflets  are  from  3  to  St  feet  long,  and  widest  at  the  point,  where 
they  also  are  ragged.  It  is  cultivated  all  over  India  for  the  sake  of 
its  nuts,  which  are  about  the  size  of  a  hen's  egg,  of  s  reddish-yellow 
when  ripe,  and  with  a  firm  fibrous  rind  about,  half  an  inch  thick.  It 
is  this  nut  which,  under  the  name  of  Pinang  or  Betel-Nut,  is  so 
universally  chewed  in  the  East  Indies.  It  has  an  austere  and  astringent 
flavour,  dependent  upon  the  tannin  it  contains,  and  is  not  eatable 
slone ;  but  mixed  wiUi  lime,  which  no  doubt  destroys  its  acidity,  and 
with  the  leaf  of  the  Betel-Pepper  it  becomes  milder  and  pleasant. 
The  mixture  is  however  still  so  hot  and  acrid  as  to  be  unfit  for  the 
use  of  any  but  persona  accustomed  to  it.  It  is  said  to  be  aromatic  and 
stomachic,  and  also  to  produce  intoxication  in  beginners ;  but  it  is 
doubtful  whether  all  these  qualities  are  not  to  be  ascribed  rather  to 
the  Betel-Pepper  leaf  than  to  the  nut  of  the  Palm.  It,  or  rather  the 
mixture  of  the  three  substances,  stains  the  saliva  and  teeth  of  a  deep 
red  colour.  It  is  to  the  stems  of  Areea  Cattehu  that  the  common 
black  pepper  vine  is  usually  trained  on  the  coast  of  Malabar.    (Roxb.) 


most  persons  from  the  often  repeated  fact  that  a  tree  of  the  growth 
of  half  a  century  is  sometimes  cut  down  for  the  sake  of  the  single 
bud  which  terminates  it,  and  which  is  called  the  cabbage. 

The  species  is  found  in  great  abundance  in  the  mountainous  parts 
of  Jamaica  and  other  West  India  islands,  growing  to  the  height  of 
from  100  to  200  feet,  with  a  trunk  not  more  than  6  or  T  inches  in 
diameter.  This  gives  it  an  extremely  graceful  appearance,  especially 
as  the  leaves  grow  from  the  top  only,  in  a  kind  of  tuft  oi-plume,  to  the 
length  of  15  feet ;  these  leaves  are  divided  in  a  pinnated  manner,  and 
their  divisions  are  deep  green,  and  several  feet  long.  The  unexpanded 
leaves  are  arranged  so  closely  one  over  the  other  as  to  obstruct  all 
access  of  light,  which  causes  them  to  be  of  a  very  tender  and  delicate 
nature.  It  is  this  which  forms  the  cabbage,  which  is  considered  a 
great  delicacy,  either  raw  or  boiled.  The  nuts,  which  are  about  the 
size  of  a  filbert  and  covered  with  a  yellowish  skin,  are  pi 
great  abundance  upon  a  very  long  and  branched  spadix  ; 
is  white  and  sweet. 

ARENQ,  a  genus  of  Palms,  the  only  species  of  which  produces 
Sago  and  Palm-Wine,  A  reag  lacckariftra,  is  described  ss  a  plant  of 
an  ugly  appearance,  having  a  trunk  20  or  30  feet  high,  covered  almost 
entirely  with  coarse  blade  fibres  resembling  horse-hair.  The  leaves 
are  from  15  to  26  feet  long,  and  pinnated ;  their  leaflets,  which  are 
from  3  to  5  feet  long,  widen  gradually  to  the  point,  where  they  are 
ragged  and  prickly,  in  coneequei.ee  of  the  projection  of  their  hard 
rams  beyond  the  margin  ;  above  they  are  of  a  deep  shining  green,  but 
on  their  under  surface  they  are  firmly  coated  with  ash-ooloured  mealy 
matter.  The  stalks  of  these  leaves  have  intermixed  with  their  coarse 
hair  stiff  bristles  as  thick  ss  porcupine's  quills.  Each  bunch  of  flowers 
is  from  6  to  10  feet  long,  and  when  covered  with  fruit  is  ss  much  as  a 
man  can  cany.  The  berries  are  of  a  yellowish-brown  colour,  about 
the  size  of  a  medlar,  and  extremely  acrid ;  each  contains  three  seeds. 

This  palm  is  found  in  all  the  islands  of  the  Indian  Aachipelsgo,  in 
moist  and  shady  ravines  through  which  rivulets  find  a  course  ;  it  is 
much  used  for  the  sake  of  its  sap,  which  flows  in  gnat  abundance 
from  the  wounded  branches  of  the  inflorescence  about  the  time  when 
the  fruit  is  forming.  A  bamboo  bottle  is  tied  to  the  extremity  of  an 
amputated  blanch,  and  removed  twice  a  day,  morning  and  evening. 
A  single  tree  will  yield  a  large  quantity  of  this  fluid,  which  when 
first  drawn  from  the  tree  is  transparent,  with  the  taste  and  colour  of 
new  wine ;  after  a  short  time  it  becomes  turbid  and  milky,  and 
acquires  a  slight  degree  of  acidity.  When  fit  for  drinking  it  is  of  a 
yellowish  colour,  with  a  powerful  odour  and  a  good  deal  of  astrin- 
gency.  Strangers  do  not  for  some  time  become  accustomed  to  it.  It 
is  Exceedingly  intoxicating  ;  but,  if  drunk  in  moderation,  is  said  to  be 
stomachic  and  wholesome. 

Besides  yielding  wine,  the  coarse  fibres  of  the  stem  and  leafstalks 
are  manufactured  into  powerful  cables,  and  the  trunk  contains  a  great 
quantity  of  nutritious  meal-like  sago.  Dr.  Roxburgh  mentions  that 
lfiOlbs.  of  that  substance  were  obtained  from  one  tree  felled  in  the 
botanic  garden  at  Calcutta. 

(Roxburgh's  Flora  Indica,  vol.  iii.  p.  627;  Rumphius'  Herbarium 
AmbointTitt,  vol  L     The  former  calls  this  Palm  Sagaerm  Rimpkii.) 


general  structure  and  habits  of  the  genus  determine  most  naturalists 
in  placing  it  with  the  Terrioolous  Annelids.  [Ahmkuda.]  The  gills 
are  branched,  and  placed  upon  the  rings  of  the  middle  part  of  the 
body  only.  The  mouth  is  fleshy,  more  or  less  dilatable,  but  there 
are  no  discernible  teeth,  tentacles,  or  eyes.  The  posterior  extremity 
of  the  body  has  not  only  no  gills,  but  is  devoid  of  the  silky  bristles 
which  are  found  on  every  other  part. 

A.  Pitcatorun,  the  Lob  or  Lug-Worm,  is  the  most  common  species. 
It  is  found  very  abundantly  in  the  sand  of  the  sea-shore,  whore  its 
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habits  afford  a  dose  resemblance  to  thou  of  the  earth-worm  away  from 
the  shore.  It  ia  bigger  than  the  earth-worm,  sometimes  being  found 
nearly  a  foot  in  length.  It  ia  of  a  reddish  colour,  and  when  touched 
throws  out  a  quantity  of  a  yellow  fluid  which  stains  the  hand.  It  ia 
employed  by  fishermen  aa  bait  for  various  kinds  of  sea-fieh. 

AREOLAR  TISSUE.  The  nature  of  this  tissue  will  be  best  under- 
stood if  we  first  describe  Fibroin  Tiuot,  of  which  it  may  be  regarded  aa 
a  modification.  Fibroin  Tittuc  ia  now  usually  considered  under  two 
heads,  namely,  aa  the  white  and  the  yellow  tissue.  While  Fi&ixitu  Tiuue 
occurs  in  ligaments,  tendons,  and  membranes  requiring  great  strength. 
On  carefully  dissecting  away  the  areolar  tissue  with  which  it  is  asso- 
ciated, it  seems,  when  examined  under  the  microscope,  to  consist  of 
extremely  delicate  flbrilles  running  parallel  to  one  another,  and  taking 
au  undulating  course.  There  is  however  reason  to  believe  it  does 
not  in  reality  consist  of  a  bundle  of  fibrillar,  but  that  it  ia  simply  a 


YtSov  Fibroin  Tittv*  differs  in  many 
ceding  form.  It  ia  remarkably  elastic,  ia  of  a  yellow  colour, 
arranged  in  bundles  or  fibres,  invested  by  a  thin  sheath  of  areolar 
tissue.  In  man  we  find  it  extended  between  the  lamina  of  the  ver 
tebne,  in  several  other  ligaments,  and  in  the  trsnsversalia  fascia  of  thi 
abdomen.  It  forms  the  ligamentum  nuchas  of  animals.  Examinee 
under  the  microscope  it  is  seen  to  consist  o(  fibres  varying  in  diametei 
from  the  5000th  to  the  10,000th  of  an  inch.  They  bifurcate,  or  ever 
divide  into  three,  and  freely  anastomose  with  each  other. 
VlB.  1. 


Yellow  Fibroai  Tissue  loaning  the  curly  and  Imncbsd 


of  Its  tlillllK. 


Artolar  Timte  is  dispersed  over  almost  every  portion  of  the  body, 
being  the  substance  most  commonly  (but  incorrectly)  termed  OtUvlar 
Tiuur.  The  following  are  the  microscopic  characters  of  this  tissue, 
aa  described  by  Bowman  and  Todd  ' — "  When  a  fragment  ia  examined 
it  presents  an  inextricable  interlacement  of  tortuous  and  wavy  threads, 
intersecting  one  another  in  every  poasible  direction.  They  are  of  two 
kinds.  The  first  are  chiefly  in  the  form  of  bands  of  very  unequal 
thickness,  and  inelastic.  Numerous  streaks  are  visible  in  them,  not 
usually  parallel  with  the  border,  though  taking  a  general  longitudinal 
direction.  These  streaks,  like  the  bands  themselves,  have  a  wavy 
appearance,  but  can  be  rendered  straight  by  being  stretched.  The 
streaks  seen  have  more  the  marks  of  longitudinal  creasing  than  a 
true  separation  into  threads  ;  for  it  is  impossible  to  tear  up  the  band 
into  filaments  of  determinate  size,  although  it  manifests  a  decided 
tendency  to  tear  lengthways.  The  larger  of  these  bands  are  often  as 
wide  as  the  500th  of  an  inch  ;  the  smaller  can  only  be  detected  with 
high  powers.     Theae  are  tho  white  fibrous  element.     The  others  are 


The  two  element,  of  Areolar  Tinne  In  their 

.tur.1  relatione 

a,  the  while  fibrous  element,  with  cell-nuclei, 

yellow  nbruuj  element,  ihawfnf  the  branching 

florllt*)-  c,  nbrtllB  of  the  fellow  element,  far 

ner  than  the  rei 

long,  single,  elastic,  branched  filaments,  with  a  dark  decided  border, 
and  disposed  to  curl  when  not  put  on  the  stretch.  They  interlace 
with  the  others,  but  appear  to  have  no  continuity  of  substance  with 


ARGULUS.  xm 

them.     They  are  moat  commonly  about  the  8000th  of  an  inch  in 
diameter.    Theae  form -the  yellow  fibrous  element. 

These  two  tissues  may  be  moat  easily  discriminated  by  the  addition 
of  a  drop  of  dilute  acetic  acid,  which  at  once  swells  up  the  former 
and  renders  it  transparent,  whilst  it  produces  no  change  in  the  latter. 
It  thus    brings   into  view  , 

corpuscles  of  an  oval  shape, 
which  are  probably  the 
nuclei  of  the  cella  from 
which  the  bands  have  been 
originally  produced.  Oval 
corpuscles  {fig.  2,  d),  either 
altogether  isolated  or  hav- 
ing very  delicate  prolonga- 
tions with  the  adjacent 
threads,  are  sometimes 
noticed.  They  seem  to 
be  either  advancing  or 
receding      stages     of    the 

In   Jiff.  3,  which    rapre- 

nts    the    Areolar  Tissue 

from  beneath  the  skin  of  a 

"  le-months  foetus,  we  can  perceive  the  cella  elongating  into  fibres. 
Ia  a  chemical  point  of  view  the  leading  difference  between  the 
white  and  yellow  tissues  is,  that  the  former  is  acted  on  by  acetic  acid 
ji  the  manner  described,  and  yields  a  considerable  amount  of  gelatine 
in  boiling  ;  while  the  latter  resists  the  action  of  acetic  acid,  and  yields 
little  or  no  gelatine. 

ARFVEDSONITE,  a  mineral  belonging  to  the  Hornblende  Series. 
The  cleavage  is  parallel  to  the  lateral  planes  and  both  tho  diagonals 
of  a  rhombic  prism.  The  colour  black  ;  fracture  uneven ;  hardness 
60  ;  lustre  vitreous  and  opaque  ;  and  has  a  specific  gravity  of  3'4  to 
35.  It  ia  found  in  Norway  and  Greenland.  According  to  analysis 
by  Dr.  Thomson  it  contains — 

Silica 60'608 

Peroxide  of  Iron 351*4 

Seaqui-oxide  of  Manganese  .         ,         .       8*920 

Alumina         .......       2-488 

Lime 1-680 

Water 0960 

AROALI,  in  Zoology,  the  name  of  a  species  of  Wild  Sheep  (Ovit 
Amman)  found  on  the  mountains  of  Siberia  and  Kamtchatka. 
[Ovsa-L] 

AHOEMO'NE,  a  small  genus  of  plants  belonging  to  the  natural  order 
Papavtracta,  of  which  three  species  are  cultivated  in  this  country  aa 
ornamental  plants.  They  are  all  natives  of  Mexico,  and  are  charac- 
terised by  having  six  petals  and  three  sepals,  a  very  unusual  number 
of  parts  in  the  natural  order  to  which  this  genus  belongs.  Their 
leaves  are  prickly,  and  generally  marked  with  whitish  or  pale  bluish- 
green  veins  ;  the  flowers  are  white  or  yellow.  The  commonest  species  is 
A.  Mtiicana,  from  the  seeds  of  which  the  Mexicans  obtain  an  oil  very 
useful  to  painters;  the  handsomest  ie  A.  grandifiora,  the  flowers  of 
which  are  pure  white,  and  as  much  as  three  inches  in  diameter. 
They  are  all  hardy,  and  will  thrive  ia  almost  any  soil  or  situation. 
Their  seeds  should  be  sown  in  a  hot-bed,  and  the  young  plants  treated 
as  half-tender  annuals. 

ARGENTINE,  in  Mineralogy,  a  white  laminated  variety  of  crys- 
tallised calcareous  spar  containing  a  little  silica.  [CaLCaBsor/s  SPAR.] 
ARGES  (Qoldfuss)  is  the  Faradoxidei  ointucronaJus  of  Murchison. 
ARGULUS,  a  genua  of  Entomostracoua  Cnwttwea,  belonging  to  the 
section  Pacibopoda.  There  ia  but  one  species  of  this  genus,  the 
A.  fvliaceiu.  This  little  creature  is  not  unknown  to  fishermen,  as  it 
is  frequently  found  parasitic  upon  various  kinds  of  fish.  It  was  first 
described  by  Baker  in  his  '  Employment  for  the  Microscope,'  in  1753, 
under  the  name  of  '  The  Louse  of  the  Carp  and  Banstickle  or 
Prickleback.'  It  is  about  the  tenth  of  an  inch  in  length,  and  is 
almost  aa  broad  as  it  is  long.  The  head  is  in  the  form  of  a  circular- 
shaped  shield.  The  antennas  are  short,  thick,  and  two-jointed.  Instead 
of  a  second  pair  of  foot-jaws  it  has  a  pair  of  circular  or  disk-shaped 
suckers,  by  means  of  which  it  attaches  itself  to  the  «hjth»1»  on  which 
it  is  parasitic  These  suckers  are  admirably  constructed  for  their 
use.  Four  muscles  are  attached  to  the  base  of  each  of  these  organs, 
and  extend  np  by  the  sides.  By  this  arrangement  the  creature  can 
make  use  of  these  organs,  by  exhausting  the  air  in  tha  same  way  as  in 
cupping-glasses,  to  fasten  itself,  and  also  by  relaxing  the  muscles,  to 
walk,  when  it  wishes  to  change  its  position.  These  little  creatures 
are  nearly  transparent,  or  of  a  slightly  greenish  hue,  so  that  its 
internal  organisation  can  be  readily  seen  by  means  of  the  microscope 
by  transmitted  light  The  body  is  marked  on  both  sides  by  a  series 
of  ramifications  of  a  dark  colour.  The  female  ia  larger  than  the  mala, 
and  is  distinguished,  in  addition  to  the  ovary,  by  a  black  mark  on  each 
lobe  of  the  abdomen. 

The  Argulus  is  found  upon  various  fresh-water  fishes.  It  is  most 
frequently  met  with  near  London  on  the  Stickleback,  but  it  has  bean 
noticed  as  occurring  on  the  Carp,  the  Roach,  the  Trout,  the  Pike,  the 
Rudd,  and  even  upon  the  tadpole  of  the  common  Frog.  It  seems  to 
abound  especially  when  fish  are  in  ill  health. 
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Although  mostly  found  upon  Bah  it  frequently  leaves  them,  and 
iwims  freely  about  in  the  water.  Fish  have  an  instinctive  knowledge 
of  these  creatures  aa  their  enemy,  and  it  in  antusJrst,  to  watch  in  a 
basin  of  water  the  efforts  which  the  stickleback  will  make  to  avoid 
its  minute  persecutor  ;  but  the  effort!  of  the  fish  are  in  vain,  for  it  U 
opposed  to  a  creature  which  has  the  power  of  darting  through  water 
with  euch  rapidity  that  it  ia  almost  impossible  to  follow  it  with  the 
naked  eye.  The  female*  deposit  their  eggs  from  10(1  to  1600  in  number 
on  atones  or  other  solid  bocSos.  They  are  laid  aide  by  aide  in  rows  and 
glued  together.  The;  are  hatched  in  about  35  days,  and  the  young 
resemblo  their  parents  to  a  greater  extent  than  is  the  case  with  man y 
of  the  forms  of  Entomattraea.  The  beat  account,  with  figures  and 
anatomy,  of  this  parasite,  is  given  in  Dr.  Baird'e  'History  of  the 
British  Entomoetraca,'  published  by  the  Ray  Society.  Hr.  Yarrell 
has  given  a  figure  of  it  in  the  second  volume  of  his  '  British.  Fishes.' 

ARIETES.    [Ammonites.] 

ARILLUS,  in  Botany,  is  a  fleshy  expansion  either  of  the  umbilical 
cord  by  which  seeds  are  attached  to  the  placenta,  or  of  the  placenta 
itself.  It  is  never  formed  till  after  the  fortilinn.ti.jn  of  the  seed,  and 
ia  only  met  with  in  a  few  plants ;  its  use  is  entirely  unknown.  The 
moat  remarkable  instance  of  the  Arillus  among  species  of  common 
occurrence  ia  in  the  Spindle-Tree  (Buonj/mtu  fitrorxnu),  in  which  it  ia 
the  fleshy  red  covering  of  the  seed  that  renders  that  plant  so 
ornamental  in  the  autumn  and  beginning  of  winter.  Another 
familiar  case  is  the  mace  of  the  nutmeg ;  this  substance  is,  when 
fresh,  a  crimson  lacerated  covering  of  the  out,  which  acquires  its 

C ale-brown  colour  in  consequence  of  the  preparation  it  undergoes  in 
eing  dried  and  prepared  for  market.  Before  the  term  was  thus 
accurately  defined,  it  was  applied  to  a  variety  of  parts  of  exceedingly 
different  natures. 

ARISTOLOCHIA'CE./E,  Birthworti,  consist  of  a  small  number  of 
genera  which  principally  inhabit  the  hotter  parte  of  the  world.  They 
are  in  many  oases  used  medicinally  on  account  of  their  tonic  and 
stimulating  properties ;  and  some  of  them  are  roputod  remedies  for 
the  bite  of  venomous  serpents.  The  distinguishing  characters  of  the 
order  reside  in  the  flowers,  which  have  no  corolla,  and  are  constantly 
divided  into  three  segments  ;  the  number  of  the  cells  of  the  fruit  is 
alao  three  or  six,  and  the  stamens  agree  in  the  same  ternary  character ; 
the  fruit  ia  always  adherent  to  the  calyx,  or,  as  botanists  say,  inferior. 
Notwithstanding  the  accordance  which  thus  exists  between  Aritlo- 
lochiaaa  and  Monocotyledonous  Plants  in  the  ternary  number  of  the 
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of  It*  flowtncetlenrthiriM,  iho*. 

•how  the  minute  embryo  lying  In  lbs  albumen ;  B,  an  embryo  mneb  maanlned. 
parts  of  their  flowers,  their  structure  is  otherwise  truly  Dicotyledonous. 
The  arrangement  of  the  woody  matter  of  which  their  atem  is  composed 
la  in  longitudinal  platen,  surrounding  a  central  pith,  and  surrounded 
by  bark;    bnt  what  is  very  curious,  these  plates  are  not  placed  in 

trie  circles  like  most  other  exogenous  pleiits,  but  continue  to 

ie  uniformly  and  uninterruptedly  as  long  as  the  plant  grows. 


i  very   distinct   family 


[Exooura.]    The  leaves  are  veined  like  those  of  ei 
the  embryo  of  the  seed  has  two  lobes. 

The  most  common  plants  of  thia  singular  order  are  the  different 
species  of  Aiarum,  or,  as  the  gardeners  call  them,  Asarabacea,— little) 
atemleas  plant*  with  dingy-brown  flowers  hidden  among  the  leaves. 
This  colour,  which  is  far  from  common  in  plants,  appears  characteristic 
of  the  whole  order,  for  even  in  those  species  which  have  yellow 
flowers,  a  brown  stain  scorns  to  be  mixed  with  the  colour  so  as  to 
change  it,  or  brown  spots  are  scattered  over  the  surface.  The  moat 
remarkable  species  of  the  genus  Ariitofochia  are  those  which,  in  many 
of  the  tropical  parts  of  America,  excite  the  wonder  of  travellers  by 
the  gigantic  sixe  or  grotesque  appearance  of  the  flowers,  such  as 
A.  cymbifira,  the  border  of  whose  calyx  resembles  one  of  the  lappets 
of  a  Norman  woman's  cap,  and  measures  7  or  8  inches  in  length, 
A.  a/rdijiora,  and  A.  gigantta,  the  flowers  of  which  are  from  IS  to 
16  inches  across,  and  are  large  enough  to  form  bonnets  for  the  native 
children. 

The  properties  of  thia  order  are  generally  tonic  and  stimulating. 
Many  of  the  species,  as  their  common  name  implies,  have  had 
properties  attributed  to  them  which  they  are  now  known  not  to 
possess;  at  the  same  time  some  of  them  are  emetic  and  others 
purgative,  and  they  contain  undoubtedly  plants  which  might  be  used 
with  advantage  in  medicine.  Only  one  has  been  much  used,  the 
Arutotochia  Strpcntaria.    [A  " 

ARKTIZITE,  one  of  the  nam 
under  Scapolile.    [Soafolitx.] 

ARMADILLO  {Daiyput,  Linn. 
belonging  to  the  order  Edentata, 
Chlarai/phorvt  and    Orjwferopus, 

intermediate  between  the  Sloths  and  Ant- Eaters,  and  characterised  b, 
the  possession  of  molar  teeth  only.  The  Sloths  [Eraotpkb]  have  not 
only  the  ordinary  molar  teeth  of  common  quadrupeds,  but  are 
likewise  provided  with  large  and  powerful  canines ;  though,  as  far  as 
we  know  anything  of  their  economy,  they  appear  to  be  a  purely 
herbivorous  family,  and  to  be  even  incapacitated  by  other  details  of 
their  organisation  for  the  capture  or  destruction  of  a  living  prey ; 
whilst  the  Ant-Eaters  [Ant-Eater]  are  not  only  deprived  of  canine 
but  likewise  of  molar  teeth,  consequently  are  without  teeth  of  any 
description,  and  thus  form  the  only  family  of  the  order  Edentata  that 
literally  answers  to  the  name  and  definition.  Nor  are  these  the  only 
distinctions  which  subsist  between  the  three  families  of  edentulous 
mammals  which  we  have  here  indicated.  Others  are  pointed  out  in 
the  articles  just  referred  to,  and  it  will  be  sufficient  to  mention,  in 
addition,  that  the  Ant-Eaters  differ  from  the  other  two  families  by  the 
want  of  clavicles  (a  most  important  and  influential  element  in  the 
anatomical  structure  of  all  vertebratcd  animals),  and  the  Armadillos, 
the  more  immediate  subject  of  our  present  consideration,  by  the 
peculiar  nature  of  their  external  covering.  Instead  of  hair,  the 
armadillos  are  covered  with  a  species  of  bard  bony  crust,  forming 
three  bucklers  on  the  head,  shoulders,  and  rump,  respectively,  the  two 
latter  being  connected  by  a  number  of  transverse  moveable  bands, 
very  similar  in  form  and  appearance  to  the  plate  armour  of  the 
middle  ages,  from  which  indeed  these  animals  have  acquired  the 
name  of  Armadillos — a  name  of  Spanish  origin,  which  has  been 
adopted  by  English  writers.  These  bucklers  likewise  hang  down  on 
each  aide,  so  as  to  form  an  effectual  protection  to  the  belly,  and 
partially  to  cover  the  legs  and  feet;  whilst  the  pliancy  produced  by 
the  moveable  bands  interposed  between  the  bucklers  of  the  rump  and 
shoulders,  and  which  are  themselves  connected  by  the  soft  pliant  akin 
of  the  animal,  permits  the  most  varied  and  rapid  motions.  The 
bucklers  themselves,  as  well  as  these  connecting  moveable  bands,  are 
composed  of  numerous  small  polygonal  plates,  placed  contiguous  to 
one  another  like  the  stones  of  a  mosaic  pavement,  but  without  any 
actual  articulation,  and  they  are  incapable  of  separate  motion.  The 
whole  thus  forms  a  kind  of  shelly  buckler  not  unlike  that  of  a  lobster ; 
and  though  incapable  of  actual  motion,  yet  the  thinness  of  the  shell, 
and,  during  life,  the  pliancy  occasioned  by  the  animal  oil  which 
penetrates  it,  allow  it  to  yield  to  a  certain  degree,  and  thus  to 
accommodate  itself  in  some  measure  to  the  motions  of  the  body.  But 
the  great  and  principal  motions,  as  already  observed,  are  entirely  due 
to  the  moveable  transverse  bands,  interposed  between  the  two 
principal  bucklers  of  the  body,  and  which  vary  in  number  according 
to  the  species,  and  even  within  certain  limits  according  to  the  age, 
sex,  or  individual  These  are  situated  immediately  above  the  loins, 
or  in  the  region  to  which  all  the  principal  motions  of  the  animal 
economy  have  been  assigned ;  the  bucklers  of  the  head  and  shoulders 
are  entirely  disunited,  and  havs  none  of  these  moveable  bands 
interposed  between  ;  but  that  of  the  head  projects  considerably 
backwards,  and  affords  complete  protection  to  the  neck,  which  is 
indeed  so  short  aa  to  be  barely  distinguishable. 

The  throat,  breast,  belly,  and  thighs  of  the  armadillo  are  naked,  or 
covered  with  a  thick  granulated  skin,  thinly  furnished  with  warts  or 
tubercles,  which  give  origin  to  a  few  ooarse  bristly  hairs.  The  com- 
misiures  of  the  moveable  bands  on  the  loins  are  likewise  provided  with 
a  number  of  long  hairs ;  but  with  this  exception  the  body  is  covered 
only  by  its  peculiar  shell.  The  tail  is  straight,  round,  thick,  and 
pointed  ;  it  is  adapted  at  the  root  to  a  notch  or  cavity  in  the  posterior 
edge  of  the  buckler  of  the  croup,  and,  with  the  exception  of  one 
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species,  ii  universally  covered  with  bun;  rings,  formed,  like  the  ring* 
of  the  bucklers,  of  numerous  email  pieces  connected  together,  but 
capable  of  a  certain  degree  of  motion,  and  thus  admitting  of  conside- 
rable flexibility  in  the  tail  itself.  The  head  of  the  armadillos  is 
flat  and  terminated  by  a  pointed  muzzle,  which  assist*  them,  like  the 
snout  of  the  hog  and  mote,  to  turn"  up  the  earth  in  search  of  roots 
and  worms.  Their  ears  are  erect  and  pointed,  and  their  eyes  very 
small.     They  hare  flat  corpulent  bodies  ;  and  their  legs  are  so  dis- 

aportionatsly  thick  and  short  that  they  barely  serve  to  elevate  the 
y  above  the  surface  of  the  ground.  Their  toes,  also,  of  which 
there  are  either  four  or  five  on  the  anterior  and  invariably  five  on  the 
posterior  extremities,  are  remarkably  short ;  bat  they  are  furnished 
with  extremely  long  powerful  claws,  slightly  curved,  and  in  every 
respect  well  adapted  for  digging  or  burrowing.  So  rapid  indeed  are 
the  armadillos  at  this  operation  that  they  easily  bury  themselves  to 
any  depth  beyond  the  reach  of  their  pursuers.  They  can  only  be 
forced  from  their  subterranean  retreat  by  directing  smoke  or  water 
into  their  burrows.  Their  strength  and  the  tenacity  of  their  hold  are 
so  great,  that  they  have  been  known  to  leave  their  tails  in  the  hands 
of  the  hunter  rather  than  permit  themselves  to  be  drawn  forth.  Yet 
notwithstanding  the  shortness  of  their  legs  and  the  heavy  corpulent 
make  of  their  bodies,  the  armadilloa  run  with  a  velocity  which  could 
not  be  anticipated  from  theirjreneral  appearance.  Most  of  the  species 
will  easily  outstrip  a  man.  Their  ordinary  burrows  most  commonly 
run  for  three  or  four  feet  at  an  angle  of  about  45  degrees  to  the  plane 
of  the  horizon,  then  mnke  a  sudden  bend,  and  terminate  at  the  distance 
of  sight  or  ten  feet  from  the  mouth.  Here  for  the  most  part  they 
conceal  themselves  during  the  daytime,  for  the  greater  number  of  the 

ries  are  nocturnal,  and  never  move  abroad  whilst  the  sun  is  above 
horizon.  This  rule  however  admits  of  some  exceptions — a  few 
species  being  found  abroad  at  all  times  indifferently ;  and  it  baa  been 
remarked  that  these  are  neither  so  swift  nor  so  timid  as  the  nocturnal 

The  teeth  of  the  armadillos  are  all  of  a  simple  cylindrical  form, 
and  stand  apart  from  one  another  like  those  of  the  generality  of 
Cetacea  and  Reptiles.  They  vary  in  number  from  7  or  8  to  IT  or 
IS  on  each  aids  of  each  jaw;  and  are  bo  arranged  that  when  the 
mouth  is  closed  the  upper  teeth  fit  into  the  interstices  of  the  under, 
and  these  into  the  interstices  of  the  upper  teeth  alternately.  The 
animals  never  attempt  to  bite,  nor  has  nature  given  them  any  other 
means  of  defence  than  the  ease  and  rapidity  with  which  they  avoid 
danger  by  burrowing.  Their  food  consists  principally  of  fallen  fruits, 
roots,  and  worms;  but  they  do  not  reject  carrion,  and  have  been 
known  to  penetrate  into  human  graves  when  not  properly  protected 
by  stones  or  brick-work.  Azara  informs  ub  that  ante  are  never  found 
in  the  districts  inhabited  by  the  armadillos,  and  that  these  animals 
break  into  the  ant-hills  and  devour  the  insects  as  greedily  as  the  true 
Ant-Eaters,  The  ordinary  food  of  the  armadillos  consists  chiefly  of 
the  roots  of  the  mnndioc,  of  potatoes,  maize,  and  other  similar  sub- 
stances of  a  vegetable  nature ;  though,  as  already  observed,  without 
rejecting  animal  substances  naturally  soft  or  so  far  decomposed  as  to 
be  easily  torn  without  the  help  of  canine  teeth.  They  are  also  very 
destructive  to  the  eggs  and  young  of  such  birds  as  build  their  nests 
on  the  ground,  and  greedily  devour  worms,  frogs,  small  lizards,  and, 
Azara  says,  even  vipers.  The  chief  animal  food  of  the  armadillos, 
however,  is  derived  from  the  immense  herds  of  wild  cattle  which  cover 
the  plains  and  savannahs  of  every  part  of  South  America.  These  are 
rarely  slaughtered  but  for  the  sake  of  the  hide  and  tallow ;  and  as  the 
carcasses  are  left  to  rot  on  the  pampas  or  plains,  the  smell  soon 
attract*  vast  crowds  of  carnivorous  animals  of  various  species,  and 
among  others  great  numbers  of  asmadillos,  which  greedily  devour  the 
half-putrid  flesh,  and  soon  become  extremely  fat  and  corpulent  In 
this  condition,  notwithstanding  the  filthy  nature  of  their  food,  their 
flesh  is  esteemed  a  great  delicacy  both  by  the  native  Indians  and  by 
the  Portuguese  and  Spaniards  of  America.  The  animal  is  roasted  in 
its  shell,  and  considered  one  of  the  greatest  dainties  which  th< 
country  produces. 

The  armadillos  see  but  indifferently, 
weather ;  but  their  sense  of  hearing  J 

compensates  for  any  imperfection  of  sight.  When  alarmed  by  any 
unusual  or  strange  sound  they  prick  up  their  ears,  stop  for  a  momen* 
to  satisfy  themselves  of  its  distance  and  direction,  then  commence 
precipitate  retreat  to  their  burrow,  or,  if  that  be  too  remote,  begin  t 
construct  a  new  one.  Smell  is,  however,  by  far  the  most  acute  of  thai 
senses.    Azara  tells  a  singular  story,  which  strikingly  illustrates  the 

intensity  of  this  sense  in  the  armadillos,  as  well  as  the  unerrf 

tainty  with  which,  by  a  kind  of  intuitive  knowledge  of  the  pr 
of  engineering,  they  are  enabled  to  direct  their  subterraneoui 
to  any  particular  point  "My  friend  NoaBda,"  says  he,  "having 
arranged  a  trap  for  the  purpose  of  taking  Chibigouzous,  and  having 
placed  in  it  by  way  of  bait  a  cock,  with  a  small  quantity  of  maize  to 
support  him,  it  so  happened  that  a  few  grains  of  the  maize  fell 
through  between  the  boards  which  formed  the  bottom  of  the  trap. 
An  armadillo  arrived  during  the  night,  and  wishing  to  get  at  the 
maize  thus  accidentally  spilt,  opened  a  trench  or  burrow  at  some  dis- 
tance from  the  trap,  and  without  deviating  a  hair's  breadth  from  the 
straight  lino  of  his  direction,  pushed  it  on  to  the  very  spot  where  the 

■■-'■  t  J.V-  V..!-  •' 


y,  particularly  in  bright  sunshiny 
g  is  extremely  acute,  and  amply 


grain  had  fallen,  and 
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It  is  generally  believed  that  the  female  armadillo  brings  forth  but 

co  during  the  year,  but  she  produces  at  a  birth  frequently  six,  eight, 

even  ten  young  ones ;  yet  she  has  never  more  than  four  teats,  and, 

cording  to  the  report  of  M.  Azara,  the  most  accurate  and  extensive 

observer  who  has  written  upon  the  history  of  these  »"'""°l«,  in  some 

species  only  two — an  anomaly  with  respect  to  the  number  of  young 

and  the  number  of  teats  which  appears  to  contradict  the  general  rule 

observable  among  other  mammals.    Azara  indeed  supposes  that  some 

of  the  young  die  for  want  of  proper  nourishment,  and  that  the  mother 

ly  rears  those  for  which  she  has  a  sufficient  supply  of  milk.     This 

however  improbable,  as  we  find  it  a  general  rule  that  only  the 

number  of  young  are  produced  at  a  time  that  can  be  successfully 

The  tropical  and  temperate  regions  of  South  America  are  the 
iginal  and  proper  habitat  of  all  the  known  species  of  Armadilloa 
he  armadillos  are  active  hardy  animals,  and  thrive  and  breed 
rapidly  with  a  moderate  portion  of  care  in  most  temperate  countries. 
Such  of  the  species  aa  prefer  a  vegetable  food,  and  whose  fieah  is 
consequently  the  most  palatable  and  wholesome,  might  even  ha 
domesticated  with  advantage,  and  bred  in  warrens,  like  rabbits.  In 
their  native  climates,  however,  they  still  abound  in  such  incredible 
numbers  that  the  inhabitants  will  not  be  at  the  trouble  of  rearing 
•hat  they  can  so  readily  procure  to  any  required  amount.  When 
therefore  the  natives  of  Uracil  or  Bueuos  Ayree  maintain  the 
armadillo  as  a  domestic  animal,  it  is  more  for  curiosity  than  for 
profit  The  woods  and  pampas  supply  the  wild  animal  in  inax. 
haustible  abundance.  Thoy  are  most  usually  taken  in  traps  during 
the  night;  or,  when  found  in  open  day  at  any  distance  from  their 
burrows,  are  pursued  by  small  dogs,  which  intercept  their  retreat  till 
the  hunter  has  time  to  secure  thnin.  One  species  only  when  thus 
attacked  has  the  faculty  of  rolling  itself  up  into  a  round  ball  like  a 
hedge-hog,  but  they  are  generally  timid  and  extremely  helpless,  and 
me  ever  attempt  to  defend   themaeves  either  by  using  their  teeth 

In  arranging  the  Armadillos,  Baron  Cuvier,  for  the  facility  of 
definition,  has  divided  them  into  five  small  groups. 

I.  The  Caehieatna,  which  have  4  toes  on  the  anterior  and  G  on 
the  posterior  extremities,  7  teeth  only  on  each  side  both  of  the  upper 
and  lower  jaw,  a  pointed  muzzle,  and  a  long  tail,  surrounded  by  a 
succession  of  osseous  rings,  each  of  which  is  composed  of  a  number  of 
polygonal  plates  arranged  in  numerous  series.  The  two  middle  claws 
■o  excessively  large  and  of  equal  length ;  the  lateral,  particularly  the 
ternal,  which  represents  the  thumb,  are  much  shorter,  but  all  are 
iwerfuL  trenchant,  and  well  fitted  for  burrowing.    To  this  division    . 

1.  Itetypiu  PAa  (Desmarest),  the  Peba,  called  Tatouhou,  or  Black 

Tatu,  by  the  Ouaranis,  is  extremely  common  in  Paraguay,  though  it  docs 

extendtotheprovinoeofBuenoeAyrea.    This  species  is  well  figured 


The  Peat  (nuypu>  Ma]. 
in  the  original  edition  of  Buffon's  '  Histoire  Naturelle,'  and  described 
by  Daubenton  under  the  name  of  Cachicaat,  which  according  to 
Qumilla  is  the  generic  name  of  the  Armadilloa  among  the  Indians 
on  the  hanks  of  th a  Orinoco.  Azara  calls  it  the  Black  Armadillo,  from 
ita  Ouarani  name ;  and  it  has  been  admitted  into  the  generality  of 
zoological  catalogues  under  the  somewhat  ambiguous  appellations  of 
Datyput  TKHTroctncfui,  I),  octocincttu,  and  D.  teplemciiKtu*, — three 
different  species  being  thus  formed  from  the  same  animal,  under 
the  erroneous  supposition  that  the  number  of  moveable  bands 
between  th  e  bucklers  of  the  shoulders  and  croup  was  invariable  in 


himself  of  the  booty." 
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its  buss  S  inches.  The  head  is  small,  long,  and  straight;  the  Due 
extremely  elongated,  taper,  and  terminated  by  a  sort  of  email  muzzle 
something  resembling  the  snout  of  a  hog ;  the  month  U  largo ;  the 
eyes  email,  and  placed  on  the  sides  of  the  heed;  the  earn  long,  and 
placed  close  together ;  the  tail  long  and  attenuated ;  the  lege  abort ; 
and  the  feet  email.  The  buckler  of  the  shoulders  extends  in  front 
over  tile  whole  neck,  and  towarda  the  rear  as  far  as  the  hack,  descending 
on  each  aide  to  the  elbows.  It  is  composed  of  small  pieces  adhering  to 
one  another,  and  disposed  in  numerous  parallel  concentric  rings,  having 
the  concavity  toward*  the  front,  the  first  ring  embracing  the  neck  of 
the  «"'""■<  The  buckler  of  the  croup  extends  from  the  back  to  the 
origin  of  the  tail,  and  descendi  on  each  side  to  the  knees.  It  is  com- 
posed, as  in  the  former  case,  of  small  pieces  arranged  in  a  great  number 
of  parallel  ooncentrio  rings,  passing  transversely  over  the  hips,  but  having 
their  concavity  turned  in  the  opposite  direction  from  that  of  the  rings 
on  the  shoulder,  or  in  such  a  manner  that  the  last  cmbracus  the  root  of 
the  tail  When  viewed  externally,  the  little  pieces  composing  these 
huoklers  have  the  appearance  of  irregular  tubercles,  but  when  examined 
on  the  under  aide  of  the  buckler  they  are  found  to  be  hexagons  almost 
as  regular  as  those  of  the  cells  of  bees,  and  fitted  as  precisely  to  one 
another.  Between  the  bucklers  of  the  shoulders  and  croup  are  inter- 
posed a  variable  number  of  transverse  moveable  bands  marked  with 
zig-zag  lines  forming  very  acute  angles,  and  in  some  degree  gliding  over 
one  another  according  to  the  different  motions  of  the  animal.  Out  of  14 
individuals  examined  by  Ann,  there  were  two  with  6  of  these  moveable 
bands,  one  with  7,  seven  with  S,  and  four  with  9 ;  and  it  was  observed  that 
the  fuil-grovrn  ones  always  had  the  greatest  number  of  bands,  which 
renders  it  extremely  probable  that  new  bands  are  detached  from  the 
bucklers  aa  they  are  required  by  the  increasing  growth  of  the  animal. 
The  buckler  of  the  head  descends  from  the  ears  to  the  muzzle,  and 
covers  each  cheek  as  far  down  as  the  orbits;  and  there  are  email 
detached  scales  interspersed  in  various  situations  over  the  throat,  the 
under-jaw,  the  legs,  and  feet,  and  even  on  the  outer  side  of  the  ears. 
The  tail  is  extremely  long  and  taper !  it  ia  composed  of  a  great 
number  of  osseous  rings  forming  a  long  tubular  case,  and  connected 
like  the Jointa  of  a  cane.  The  Peba,  or,  as  it  is  commonly  called  in 
Brazil,  Tatu-Peba,  has  32  teeth,  8  on  each  side  both  of  the  upper  and 
under  jaws.  It  inhabits  Guyana,  Brazil,  and  Paraguay,  ia  a  timid 
nocturnal  animal,  tolerably  swift-footed,  and  very  expert  in  burrowing. 
It  is  never  found  in  the  woods,  but  delights  in  the  open  plains  and 
Cultivated  fields,  and  ia  much  hunted  by  the  inhabitants  on  account 
of  the  delicacy  of  its  flesh,  which,  when  roasted  in  the  shell,  is  fat  and 
well  tasted ;  it  ia  said  to  resemble  that  of  a  sucking-pig. 

2,  II.  hybridvi  (Dearnarest),  the  Mule  Armadillo,  called  MTxrariqua, 
or  Mule  Tatu,  by  the  Guaranis,  in  allusion  to  its  long  upright  ears, 
differs  from  the  last  species  principally  by  its  smaller  size,  and  the 
comparative  shortness  and  smallness  of  its  tail.  The  length  from  the 
nose  to  the  origin  of  the  tail  ia  stated  by  Aeara  to  be  only  lli  inches; 
the  tail  itself  is  6J  inches  long,  and  S  inches  in  circumference  at  the 
root ;  whence  it  appears  that  the  tail  of  the  present  species  ia  only 
half  the  length  of  the  body,  whilst  in  the  Tatu-Peba  its  dimensions 
are  very  nearly  equal  The  lege  of  the  present  species  are  also  rather 
shorter  than  those  of  the  Pebs,  the  body  is  broader  and  lees  covered 
with  hair  on  the  under  surface,  and  the  moveable  bands  generally 
fewer  in  number,  and  capable  of  being  separated  to  a  greater  distance 
from  one  another.  Their  number  generally  varies  from  S  to  7,  without 
distinction  of  sex,  but  it  is  to  be  observed  that  the  farmer  number  is 
only  found  in  very  young  animals ;  and  altogether  the  small  size  and 
general  external  resemblance  of  the  two  species  make  it  sometimes 
difficult  to  distinguish  between  the  adult  H'bouriqua  and  the  young 
Peba,  especially  if  great  attention  be  not  paid  to  the  comparative 
length  of  the  bixly  and  tail,  which  forms  the  only  certain  criterion. 
This  species  inhabits  the  open  uncovered  country,  like  the  former, 
but  extends  much  farther  south,  and  is  common  on  the  pampas  of 
Buenos  Ayres. 

S.  D.  Vtrdadtiro,  the  Tatu  Verdadoiro,  is  a  species  Very  similar  in 
size  and  proportions  to  the  Mule  Armadillo ;  but  the  point  of  its  tail 
ia  terminated  by  a  horny  caae  of  a  single  piece ;  the  moveable  bands 
are  broader,  and  the  plates  of  the  croup-buckler  are  of  considerably 
larger  size.  We  know  vary  little  more  about  this  species  titan  the 
few  characters  here  reported.  It  inhabits  the  woods  of  Brazil,  resides 
in  burrows,  and  ia  found  abroad  at  all  hours  during  the  day-time. 
Koster  is  the  only  traveller  who  mentions  this  animal,  but  Baron 
Cuvier  had  an  opportunity  of  establishing  its  specific  distinctions  by 
the  examination  of  some  specimens  brought  to  France  by  M.  Augusta 
de  St.  Hilaire. 

II.  The  second  subdivision  which  Baron  Cuvior  establishes 


the  Armadillos,  and  which  he  calls  Aparai,  ia  characterised  by  having 
the  claws  and  teeth  in  all  respects  similar  to  those  of  the  preceding, 
save  that  the  number  of  the  latter  amounts  to  nine  or  ten  on  each 
tide  both  of  the  upper  and  lower  jaws ;  but  the  animals  of  the  present 
group  are  immediately  distinguishable  from  all  others  of  the  genus  by 
the  faculty  which  they  possess  of  completely  rolling  themselves  up 
like  a  hedgehog  into  a  round  ball,  in  which  situation  they  may  be 
tumbled  about,  or  even,  it  ia  said,  thrown  over  precipices,  without 
receiving  any  material  injury.    There  is  but  a  single  known  species. 
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spherical  form,  ia  nearly  15  inches  long  from  the  nose  to  the  origin  of 
the  tail ;  the  head  ia  8  inches  long,  and  the  tail  not  quite  2J  inches. 
The  head  ia  oblong  and  of  a  pyramidal  form ;  the  muzzle  pointed  ; 


The  Xataee  [B.  Jfr). 
the  ears  short  and  nearly  round  ;  and  the  legs  and  claws  comparatively 
smaller  and  weaker  than  in  the  other  species ;  the  tail  also  is  much 
shorter,  and  does  not  taper  eo  much ;  it  is  flattened  at  the  root,  and 
covered  above  with  a  rough  granular  crust.  The  small  pieces  which 
compose  the  bucklers  and  moveable  bands  are  themselves  of  vary 
irregular  figures,  and  disposed  in  a  more  confused  manner  than  in 
other  species,  bearing  no  distant  resemblance  to  a  number  of  small 
rough  fragments  of  atones  thrown  at  random  over  the  surface.  The 
buckler  of  the  shoulders  forms  a  prominent  angle  on  each  side  which 
advances  forwards  over  the  cheek  ;  it  is  composed  of  9  or  10  parallel 
bands  of  small  plates,  of  a  polygonal  figure,  except  those  of  the  last 
row,  which,  like  the  plates  of  the  moveable  bands,  form  irregular 
parallelograms.  Thebuckler  of  the  croup  is  composed  of  lStrartsveree 
rowa  of  small  plates,  similar  to  those  of  the  shoulders,  and  between 
the  two  bucklers  are  interposed  three  moveable  bands  only ;  a  number 
by  which  the  Mataco  is  readily  distinguishable  from  all  other  arma- 
dillos, though  it  is  probable  that  it  may  vary  in  a  small  degree,  aa  it 
is  found  to  do  in  other  cases.  Its  usual  resource,  and  only  defence 
when  frightened  or  surprised,  is  to  roll  itself  up  ;  for  it  does  not  con- 
struct burrows  like  the  Tatu-Peba,  nor  does  it  possess  sufficient  speed 
to  escape  by  flight.  It  is  found  in  Brazil,  Paraguay,  and  Buenos 
Ayres,  but  is  nowhere  very  common. 

III.  The  Eneovbertt,  or  third  division  of  Baron  Cuvier,  have  S  toes 
on  the  fore  feet,  and  S  or  10  teeth  throughout,  but  they  are  principally 
distinguished  by  having  2  teeth  in  the  intermaxillary  bones  of  the 
upper  jaw,  representing,  as  it  were,  the  incisor  teeth  of  ordinary 
mammals,  and  thus  forming  an  exception,  not  only  to  the  other 
Armadillos,  but  even  to  the  order  of  Edrntata,  which  are  principally 
characterised  by  their  want  of  teeth  of  this  description. 

5.  D.  Kncovbai  (Desmarest),  D.  jtroncfuj  (Linnaras),  the  Poyou,  or 
Yellow-Footed  Armadillo  (for  thus  Azara  interprets  the  name),  mea- 


The  Poyou  [D.  £>iamttrl). 
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nearly  triangular,  the  fkoe  short,  the  muzzle  obtuse,  the  bus  erect  and  of 
moderate  eise,  and  the  eye  amalL  The  number  of  moveable  bands 
varies  from  7  to  8,  according  to  the  individual ;  the  tail  U  surrounded 
at  the  base  with  three  or  fouxooii  y  rings,  but  throughout  the  rest  of  its 
length  it  is  merely  covered  with  regular  tuberculous  scales  ;  the  inter- 
aticee  of  the  moveable  bande  give  origin  to  a  great  number  of  long 
bristly  gray  hairs,  and  the  female  is  provided  with  only  two  pectoral 
mammas  But  independently  of  all  other  considerations,  the  Tatu 
Poyou  is  easily  distinguished  from  all  the  other  armadillos  by  th< 
Unusual  flatness  and  broadness  of  its  body,  and  the  consequent  com 
parative  shortness  of  its  legs.  It  is  very  common  in  Paraguay,  and 
burrows  in  the  ground  with  an  almost  incredible  agility.  Its  strength 
and  activity  are  very  remarkable ;  and  notwithstanding  the  shortness 
of  its  legs,  it  runa  so  swift  that  few  men  can  outstrip  it  It  is  of  a 
restless  unquiet  character,  bold,  curious,  and  intrepid.  When  any 
noise  is  made  at  the  entrance  of  its  burrow,  or  when  otherwise  tor- 
mented, it  grunts  like  a  young  pig,  and  comes  forth  without  fear  to 
investigate  the  cause ;  yet  when  actually  attacked  it  is  incapable  of 
making  any  sort  of  defence,  and  can  only  save  itself  by  retreating  to 
the  bottom  of  its  hole,  or  burrowing  to  a  still  greater  depth.  The 
Poyou  feeds  muoh  upon  carrion,  and  for  this  reason  its  flesh,  though 
fat,  ia  never  eaten  by  the  inhabitants  of  European  origin,  though  lie 
Indians  make  no  distinction  in  this  respect  between  it  and  the  other 
armadillos.  Whan  it  stops  or  rests,  it  has  a  cuatom  of  squatting  close 
to  tbe  ground  like  a  hare  in  her  form,  and  in  this  situation  the  great 
breadth  of  the  body  is  remarkably  apparent,  being  nearly  three  times 
its  height 

6.  D.  viltotut  (Dearosreat),  the  Hairy  Armadillo,  measures  14  inches 
in  length  from  the  nose  to  the  origin  of  the  tail ;  the  head  ia  nearly  i 
inches  in  length,  the  ear  two-thirds  of  an  inch,  and  the  tail  S  inches.  Iu 
form  and  appearance  this  species  bears  a  very  strong  resemblance  to  that 
last  described,  but  it  is  of  smaller  sue,  and  is  comparatively  better 
covered  with  hair,  a  circumstance  from  which  it  derives  the  name  by 
which  it  is  moat  usually  distinguished.  The  head  is  triangular,  the 
muzzle  pointed,  the  ears  large,  elliptical,  and  inclined  outwards,  and 
the  number  of  moveable  bauds  varies  from  6  to  7  according  to  the 
individual.  The  border  of  the  bucklers,  as  well  as  the  tower  side  of 
the  moveable  bands,  is  indented  in  a  remarkable  manner,  and  forma 
sharp  angular  points,  which  serve  to  approximate  the  present  species 
to  the  following,  not  less  than  to  distinguish  it  from  all  the  other 
known  armadillos.  There  are  eight  teeth  on  each  side,  both  above 
and  below.  Numerous  long  flexible  brown  baira  spring  from  every 
part  of  the  body,  but  more  especially  from  the  aides  and  belly,  and 
even  cover  the  first  half  of  the  tail.  The  female,  as  in  the  Poyou, 
has  only  two  pectoral  mammas. 

This  apeciea  does  not  inhabit  Paraguay,  nor,  as  far  as  we  are  at 
present  aware,  any  other  part  north  of  the  Rio  Plata,  but  it  is  found 
at  every  step  on  the  pampas  or  plains  of  Buenos  Ayree,  south  of  that 
river.  "  In  an  expedition,"  says  Axara,  "  which  I  made  into  the 
interior,  between  tie  parallels  of  SS°  and  36°  south  latitude,  I  met 
with  vast  multitudes  of  this  species  of  armadillo,  so  that  there  was 
scarcely  an  individual  of  the  party  who  did  not  each  day  capture  one 
or  two  at  least ;  for,  unlike  the  Poyou,  which  moves  abroad  only 
during  the  night,  this  animal  is  to  be  found  at  all  times,  and  upon 
being  alarmed  promptly  conceals  itself,  if  not  intercepted.  In  March 
and  April,  when  I  saw  them,  they  were  so  extremely  fat  that  their 
flesh  surfeited  and  palled  the  appetite  ;  notwithstanding  which  the 
pioneers  and  soldiers  ate  them  roasted,  and  preferred  them  to  beef  and 
veal."  "The  hairy  armadillo,"  continues  M.  Axara,  "like  others  of 
the  genua,  has  undoubtedly  a  very  acute  sense  of  smell,  since  it  scents 
the  carcasses  of  dead  hones  from  a  great  distance,  and  runs  to  devour 
them ;  but  as  it  is  unable  to  penetrate  the  hide,  it  burrows  under  the 
body  till  it  finds  a  place  which  the  moisture  of  the  soil  has  already 
begun  to  render  putrid.  Here  it  makes  an  entrance  with  its  claws, 
and  eats  its  way  into  the  interior,  where  it  continues  feasting  on  the 
putrid  flesh,  till  nothing  remains  but  the  bide  and  bones,  and  so 
perfectly  do  these  preserve  their  position,  that  it  is  impossible,  from  a 
mere  external  view  to  anticipate  the  operations  which  the  armadillos 
have  been  carrying  ou  within."  The  same  author  observes  further, 
that  this  species  never  constructs  burrows  to  reside  in,  that  it  avoids 
low  damp  situations,  and  is  only  found  on  the  dry  upland  plains. 

7.  D.  muKtftu  (Desmsrest),  the  Pichiy,  measures  only  10  inches  in 
length  from  the  snout  to  the  origin  of  the  tail,  which  is  itself  i\  inches 
long ;  the  head  is  2  inches  and  S  lines  long;  2  inches  broad  across 
the  orbits,  and  the  ears  are  a  quarter  of  an  inch  in  length,  and  very 
sharp -pointed.  The  frontal  buckler  is  composed  of  irregular  plates, 
the  eyes  being  small  and  nearly  concealed  under  Its  margin  ;  there 
are  no  plates  on  the  temples,  but  their  place  seems  to  be  supplied  by 
a  pencil  of  stiff  brown  hairs  ;  the  -neck  is  extremely  short,  and  fur- 
nished above  with  a  row  of  minute  scales;  the  shoulder-buckler 
presents  nothing  remarkable,  but  that  of  the  croup  ia  deeply  indented 
along  the  edges,  and  the  moveable  bands,  to  the  number  of  six  or 


pointing  backwards.  Each  scale  is  more  or  less  distinctly  marked 
with  two  longitudinal  linear  depressions,  which  divide  it  into  three 
parts,  of  which  the  middle  is  plain  and  of  an  oblong,  figure,  but  the 
lateral  are,  as  it  were,  divided  into  six  or  eight  tubercles.     The  claws 


are  but  moderately  developed,  the  tail  is  covered  with  strong  scales 
disposed  in  rings,  and  the  interstices  of  the  scales  and  bands  are 
furnished  with  a  considerable  quantity  of  hair,  though  less  abund- 
antly and  not  so  long  as  in  the  last  species. 

The  Pichiy  inhabits  the  pampas  to  the  south  of  Buenos  Ayres, 
and  extends  from  36°  of  latitude  southward  to  the  confines  of  Pata- 
gonia. It  inhabits  burrows,  to  which  however  it  does  not  confine 
itself  during  the  day,  like  some  other  species.  Its  flesh  is  said  to  be 
remarkably  tender  and  well  tasted.  Two  individuals  of  this  species 
which  had  been  brought  from  Part  Desire,  on  the  east  coast  of  Pata- 
gonia, lived  for  some  time  in  the  Jardin  des  Plantes  at  Paris,  and 
would  doubtless  bear  even  the  rigour  of  Our  more  northern  climate 
without  injury  or  inconvenience. 

IV.  The  Kabaiioui  have  likewiae  five  toes,  both  on  the  anterior 
and  posterior  extremities,  but  those  of  the  fore  feet  are  disposed 
obliquely,  in  such  a  manner  that  the  thumb  and  index  are  small,  the 
middle  and  fourth  toes  armed  with  tremendously  large  trenchant 
claws,  and  the  fifth  very  small.  This  construction  gives  them  the 
means  of  burrowing  with  extraordinary  facility,  and  of  clinging  to 
the  ground  with  such  determination  and  obstinacy  that  it  is  with  the 
utmost  difficulty  they  can  be  taken  from  it-  They  have  nine  or  ton 
teeth  throughout. 

8.  i).  raiouajfDeeaiarost),  the  Tatouay,  or  Wounded  Armadillo,  is  bo 
called  by  the  Indians  in  allusion  to  its  tail,  which  is  naked,  or  as  it 
rere  rudely  deprived  of  the  crust  or  bony  tube  which  covers  this 
Tgan  in  all  the  other  species.  The  whole  length  of  the  Tatooay,  aa 
given  by  Axara,  is  28J  inches,  from  which  if  we  subtract  71  inches  for 
the  length  of  the  tail,  it  leaves  1  foot  7  inches  for  that  of  the  body. 


The  Ti  lousy  (II.  Tatwaf). 

The  tail  is  round,  pointed  and  naked,  with  the  exception  of  a  few 
small  round  scales  or  crusts  ou  the  under  surface  of  the  third  ring  nearest 
to  the  extremity,  which  frequently  trails  along  the  ground  when  the 
animal  walks ;  the  rest  is  covered  with  soft  brown  fur,  interspersed 
with  a'  few  stiff  short  hairs  on  the  superior  surface.  The  head  is 
longer,  narrower,  and  more  attenuated  than  that  of  the  Poyou,  though 
considerably  less  so  than  in  the  Peba  and  Mule  Armadillo  ;  there  are 
8  molars  on  each  side  of  the  upper  jaw,  and  7  on  each  side  of  the  lower 
jaw  ;  the  ears  are  unusually  large,  being  nearly  2  inches  long,  and  in 
figure  forming  a  segment  of  a  circle ;  the  body  is  round :  the  claws  of 
the  fore  feet,  particularly  that  of  the  middle  toe,  are  axosseively  large; 
and  the  female  ia  provided  with  only  two  pectoral  mammas,  The 
'lucklers  of  the  croup  and  shoulders  are  composed  of  10  and  7  rows 
if  scales  respectively,  each  scale  forming  an  oblong  rectangle,  those  of 
the  coccie,  being  the  largest  of  all;  tho  moveable  bands  are  13  in 
number,  composed  of  scales  much  smaller  than  those  of  the  bucklers, 
and  of  a  nearly  square  figure.  The  habits  of  this  species  are  altogether 
unknown.  It  inhabits  Guyana  and  Brazil,  and  is  rarely  found  south 
far  aa  Paraguay. 

T.  The  Priodtntf/j,  or  last  subdivision  of  the  Armadillos,  in  eddi- 
m  to  the  unequal  toes  and  enormous  claws  of  the  Kabassous, 
havo  from  22  to  21  small  teeth  throughout,  on  each  side  of  the  jsws, 
making  in  all  from  88  to  96  teeth — a  greater  number  than  ia  found  in 
any  other  mammal  This  group  contains  but  a  single  species  st 
present  known,  namely — 

8.  D.  gigat  (Cuvier),  the  Great  Armadillo,  which  is  nearly  8  feet 
inches  in  length,  from  the  nose  to  the  origin  of  the  tail ;  the  head  is 
7i  inches  long,  the  ears  1]  inch,  and  the  tail  1  foot  6  inches.  Its 
jerior  sire  is  alone  sufficient  to  distinguish  this  species  from  all  the 
.  .  jer  known  armadillos,  but  it  possesses  numerous  other  characters  not 
leas  remarkable.  Its  head  is  pro  portion  ably  smaller  than  in  the  other 
species,  the  forehead  is  more  protuberant,  and  the  face  from  the  eyes 

^      _    _._a ^__  -  A.-1.-1-* l.--J_J 1  *_ lit*  i\..i  ■.#  ,K.  "Oflba' 


downwards  at 


a  tubular  cylindrical  form,  like  that  of  the  Peb 


the  inn  are  of  a  moderate  die,  pointed,  and  habitually  crouched 
backwards;  the  bucklers  of  the  shoulders  and  croup  are  com  posed  of 
0  and  IS  rows  of  platea  respectively,  and  separated  by  moveable  bands 


n  the  number  of  12  ur  13,  formed  of  rectangular  scales,  about  half 
—      The  .tail  ia   remarkably  thick   at  the  root,  being 
inches  in  circumference :  it  ia  gradually  attenuated 


h  square 
Is  of  10 


towards  the  tip,  covered  with  plates  disposed  in  rings  at  the  base,  and 
forming  spiral  or  crescentahaped  lines  throughout  the  rest  of  its 
length.  The  claws  are  remarkably  large  and  powerful,  but  in  their 
relative  form  and  dimensions  differ  little  from  those  of  the  Tatouay 
already  described. 

This  species  inhabits  Brazil  and  the  northern  parts  of  Paraguay. 
It  is  never  found  in  the  open  country,  but  keeps  close  to  the  great 
forests,  and  burrows  with  surprising  facility.  Those  who  are 
employed  in  collecting  the  Jesuit's  Bark  frequently  meet  with  it  in  the 
woods,  and  report  that  when  any  of  their  companions  happen  to  die 
tit  a  distance  from  the  settlements,  they  are  obliged  to  surround  the 
body  with  a  double  row  of  stout  planks,  to  prevent  it  from  being 
scratched  up  and  devoured  by  the  Great  Armadillo. 

The  remains  of  Armadillos  have  been  found  in  the  Tertiary  Strata, 
the  most  remarkable  of  which  is  the  Glyptodon  of  Owen.  [Gi/fFTODoy.] 
ARMATI.     [Aiuios-ites.] 

AKNI,  the  native  Indian  name  of  the  Wild  Buffalo.  [Bovm*.] 
ARNl'CA,  a  genus  of  plants  belonging  to  the  natural  order  Compo- 
iita,  the  tribe  Vernoniacta,  the  sub-tribe  Stntdmea,  and  the  division 
Emtntcionei.  It  has  a  cylindrical  involucre,  with  equal  S-rowed 
scales ;  the  flowers  of  the  disk  hermaphrodite,  tubular ;  the  limb 
5-toothed ;  the  stigmas  thickened  above,  and  terminated  with  a  conical 
pubescent  apex ;  the  flowers  of  the  ray  female,  bearing  degenerated 
stamens,  or  with  only  the  rudiments  of  an  anther ;  the  achenium 
winged  and  striated  ;  the  receptacle  naked ;  the  pappus  hairy.  One 
species  of  this  genus  grows  in  Europe,  the  A.  Montana,  and  ia  known 
by  the  common  name  of  Leopard's-Bane.  It  has  oblong-obovate 
nearly  entire  G-nerved  radical  leaves,  a  few-flowered  stem,  with  villose 
or  glandulosa  pubescent  peduncles  and  involucres.  This  plant  is  not 
found  in  the  British  Isles,  but  ia  abundant  in  the  meadows  and  forests 
of  mountainous  districts  in  the  middle  and  north  of  Europe,  and  also 
on  the  Alps.    It  blossoms  in  June  and  July. 

This  plant  was  at  one  time  admitted  into  all  the  British  Pbanuaco- 
pcoias,  but  at  the  present  time  is  only  retained  in  the  Dublin.  It  does 
not  appear  ever  to  have  been  much  used  in  this  country,  and  perhaps 
never  sufficiently  to  refute  or  confirm  the  strong  recommendations  of 
it  by  German  writers.  In  Germany  all  parts  of  the  plant  are  used, 
the  flowers,  leaves,  and  root.  The  whole  plant,  but  especially  the 
root,  possesses  a  peculiar  aromatic  but  not  pleasant  odour,  and  a 
nauseous  teste.  The  plant  haa  been  examined  by  various  chemists, 
and  in  every  part  there  has  been  found  an  acrid  resin  and  a  volatile  oil 
In  combination  with  these  Cbevallier  and  Lasesigne  found  in  the 
flowers  an  acrid  bitter  principle,  which  they  have  called  Arnicice,  and 
the  root  contains  a  oonsiderabla  quantity  of  tannin.  In  large  doses  it 
produces  inflammation  of  the  alimentary  canal,  and  coma.  In  small 
doses  it  acta  as  a  general  stimulant,  increasing  the  pulsations  of  the 
heart,  and  aoting  as  a  diaphoretic  and  diuretic  It  is  used  in  Germany 
in  esses  of  low  fever,  also  in  nervous  diseases,  in  amenorrheas  and 
adynamic  diseases  generally.  The  root  by  means  of  its  tannin  acta  aa 
a  tonic  on  the  system.  The  root  is  given  in  powder  in  the  dose  of 
about  1 0  grains,  three  times  a  day,  or  in  infusion.  The  flowers  are 
used  in  infusion,  in  the  proportion  of  1  drachm  of  the  Sowers  to 
80  of  boiling  water,  of  which  £  ounces  may  be  given  at  a  dose. 
In  making  this  infusion  care  should  be  taken  that  the  pappus  be 
prevented  from  getting  into  it,  by  means  of  straining  through  a  linen 
big.  The  German  Pharmacopoeias  contain  several  preparations  of 
Arnica,  amongst  others  a  tincture,  an  extract,  an  essence  of  the 


flowers,  and  a  T 
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practitioners  the  tincture  is  applied  to  wounds  and  bruises,  and  Other 
external  uses,  and  infinitesimal  doses  of  this  substance  are  recom- 
mended, according  to  their  practice,  in  many  severe  diseases 

(Bischoff,  MedicinitcK-PKarmacattitcKeBotamir.,  1844;  Christlson'a 

DiMptntmrj.) 

AROITIEJE,  or  ARACE.cE,  Aradi,  an  order  of  Honoootyledonous 
Plants,  which  approach  Dicotyledons  in  the  form  and  veining  of  their 
leaves,  but  agree  with  the  former  in  everything  else  of  importance. 
They  are  readily  known  by  their  flowere  being  placed  very  closely  upon 
a  cylindrical  or  lengthened  axis,  called  technically  a  spadix  (Jig.  3), 
which  is  itself  inclosed  in  a  leaf  of  a  peculiar  figure,  the  edges  of  which 
are  curved  inwards  till  they  meet,  forming  a  sort  of  hollow  sheath, 
which  botanists  name  spathe  (fig.  1). 

The  fruit  is  generally  a  cluster  of  little  berries,  each  of  which  con 
tains  a  small  number  of  seeds.  The  flowers  themselves  are  extremely 
variable  in  structure  ;  sometimes  having  neither  calyx  nor  corolla,  and 
sometimes  possessing  both  those  parts;  sometimes  furnished  with 
anthers  opening  in  a  singular  manner  by  little  lobes,  or  having;  anthers 
of  the  commonest  construction.  Many  of  the  species  grow  upon  the 
trunks  of  trees,  clinging  to  them  in  tropical  countries  like  ivy ;  a  very 
few  are  found  in  Europe,  and  those  are  always  little  stemless  herbs  ; 
a  small  number  are  small  erect  shrubs.  They  are  all  acrid  in  a  high 
degree,  some  of  them  so  much  so  aa  to  be  dangerous  poisons,  as  for 
example  the  Dumb-Cane  of  the  West  Indies,  which  paralyses  the 
mouth  if  only  chewed.  Nevertheless  this  acrid  principle  is  so  far 
removed  by  roasting  or  boiling,  that  the  underground  sterna  may  in 
some  cases  be  used  aa  food.  The  Coloeaaia  of  the  tropics,  and  some 
other  species,  are  common  articles  of  food  among  the  negroes ;  but 
they  are  said  not  to  agree  very  well  with  Europeans.  In  this  country 
only  one  kind  of  Aroideous  plant,  ths  Arum  maeutaCvm,  is  found  wild. 


1,  A  Maths  with  the  point  of  the  spaaU  seen  within  It;  S,  the  spadix  sepa- 
rated; t,  the  ripe  trait;  t,  an  ovarian;  S,  the  same  cut  perpendicularly  ; 
«,  one  of  the  Utile  fruit  cot  perpendioalailj  ;  1,  a  seed. 
The  root  of  that  specie*  which  is  vulgarly  named  the  Cuckoo  Pint,  and 
its  jpadixos  Lords  and  Ladies,  is  eatable  when  properly  prepared  Just 
aa  those  which  have  already  been  mentioned.  What  is  called  Port- 
land Sago  is  prepared  from  it  The  spadixes  of  some  species  give  out 
a  fetid  smell.  The  emanations  of  Arum  Dracuncultu  when  in  flower 
produce  disnJBjsns,  headache,  and  vomiting. 

AROUA  is  the  supposed  principle  of  odour  in  plants,  formerly 
called  by  Boerhaava  Spirittu  Rector.  This  quality  generally  resides  in 
the  essential  oil ;  but  there  are  some  vegetables  that  have  a  strong 
odour  which  yield  but  little  or  no  essential  oil,  as  the  jasmine  and 
the  violet ;  or  when  an  oil  in  small  quantity  is  procured  from  them 
it  has  not  the  powerful  smell  which,  considering  the  amallnean  of  its 
proportion  compared  with  the  fragrance  of  the  plants,  it  might  be 
expected  to  possess.  As  plants  exhale  their  odour  when  exposed  to 
)  water  at  a  lower  temperature  than 


MS  ARONIA. 

that  »t  which  it  could  be  distilled,  it  has  bean  Imagined  that  mm 
principle  of  a  mors  subtile  nature  exists  in  which  the  odour  resides, 
and  that  it  is  this  which  imparts  smell  to  the  oil.  In  mot,  however, 
the  property  of  odour  belongs  to  proximate  vegetable  principles  of 
different  kinds,  in  which  then  is  no  reason  to  suppose  the  existence 
of  any  common  principle ;  essential  oil  is  unquestionably  the  most 
usual  cause  of  its  production,  and  it  is  capable  of  being  volatilised  in 
small  quantity  at  a  low  temperature,  and  thus  diffused  through  the 


ARONIA,  the  Tiinnman  name  for  a  species  of  plants  of  the  genus 
Metpiiut,  the  Manila  AmtUmdner,  or  AiapVtu  vulgarit.  [A  MELA  N- 
asm ;  HnpiLunj 

ARQUEEITO,  a  native  amalgam,  consisting  of  six  parts  of  silver 
and  one  of  quicksilver.  It  has  been  regarded  as  native  silver.  It  is 
malleable,  and  is  worked  with  great  success  in  Hie  mines  of  Arqueroe 
in  Chile. 

ARRACA'CHA,  a  genua  of  plants  belonging  to  the  natural  order 
UmieUifera,  which  comprehends  a  species  of  as  much  importance  in 
the  tropical  parts  of  America  as  the  parsnip  and  carrot  are  in  Europe. 
This  plant,  the  Arracadta  aettUnla  of  botanists,  is  cultivated  in  great 
quantities  in  the  neighbourhood  of  Ganta  fa  da  Bogota,  in  the  oookr 
districts  among  the  mountains,  and  in  other  parts  of  the  state  of 
Colombia,  whore  it  is  called  Arraoacha.  It  resembles  the  common 
hemlock  in  appearance,  but  the  leaves  are  much  broader,  the  stems 
are  not  spotted,  and  the  flowers  are  of  a  dingy  purple  colour ;  it  is 
also  of  smeller  stature. 

The  root  is  of  the  same  nature  as  the  tuber  of  a  potato,  only  it  is 
forked,  or  divided  into  several  lobes,  each  of  which  ia  about  the  size 
of  a  large  carrot.  These  when  fit  for  eating  at*  boiled  like  the 
potato,  and  become  of  a  firm  but  tender  consistence,  not  at  all  mealy, 
and  have  a  flavour  intermediate  between  a  chestnut  and  a  parsnip.  It 
appears  that  an  immense  produce  of  Arraoacha  ia  obtained  in  the 
South  American  provinces,  where  it  has  long  been  as  much  the  staple 
nutriment  of  the  population  as  the  potato  or  the  yam  in  other  places ; 


1,  a  rips  fruit ;  fl,  the  mom 
and  »»  it  will  only  thrive  in  the  colder  diatriota,  it  was  once  expected 
W  form  an  important  agricultural  plant  in  Europe,  It  ha*  however 
baes  found  upon  trial  unable  to  accommodate  itself  to  our  oBoartain 
climate,  and  to  parish  M  anon  si  the  cold  night)  and  damp  weather 
of  autumn  approach,  without  having  been  able  during  the  summer  to 


ABBAGONITE.  sto 

perfect  its  tubers.  It  is  therefore  only  cultivated  now  in  botanical 
collections,     (Hooker,  Botanical  Magazine,  tab.  3092.) 

ARRAOOKITE,  PrinuUic  Carbonate  of  Lint,  called  by  Mohs  the 
Prismatic  Lime-Haloide.  It  ia  a  mineral  substance  consisting  of 
carbonic  acid  and  lime,  admitting  of  cleavage  in  planes  parallel  to  the 
faces  of  a  right  rhombic  prism  of  lie"  fi  and  63°  65,  which  may 
therefore  be  considered  aa  its  fundamental  form  (fig.  1).  The  moat 
general  modifications  which  occur  consist  either  in  the  removal  of  the 
four  acute  angles  at  A  by  planes  a  intersecting  each  other  in  the 
short  diagonal  B  B,  and  inclined  to  each  other  at  an  angle  of  108°  IS', 
by  which  the  face  P  being  entirely  removed,  the  form  of  fig.  2  ia  pro- 
duced ;  or  the  change  may  be  effected  by  the  truncation  of  the  acute 
lateral  edges  of  the  prism  by  planes  parallel  to  the  axis  of  the  crystal, 
and  therefore  inclined  to  the  faces  L,  at  121°  67',  giving  rise  to  the 
form  seen  id  fig.  8.  These  modified  forma  usually  present  themselves 
in  twin  crystals,  in  which  the  short  diagonals  of  the  prism  B  B  are 
placed  at  right  angles  to  one  another,  when  only  two  crystals  are 
present,  thua  producing  a  very  simple  cross.  It  is  usual  however  that 
three  of  the  crystals  of  fig.  8  cross  each  other,  producing  a  crystal  of 
the  appearance  of  fig.  4,  which  at  first  eight  may  be  mistaken  for  an 
hexagonal  prism,  but  on  a  closer  inspection  it  will  be  found  that  what 
appeared  to  be  a  single  face  is  really  composed  of  two  planes,  making 
a  re-entrant  angle. 

The  intersections  of  the  individual  crystals  with  each  other  are 
visible  both  in  the  lateral  and  terminal  feces,  and  are  indicated  in 
fig.  4  by  the  dotted  lines.  These  crystals  have  been  found  abundantly 
in  a  ferruginous  clay  in  Amgon  in  Spain,  where  they  occur  aooom- 

C'ed  by  a  sulphate  of  lime.  From  this  enroumstaneo  the  mineral 
derived  ita  name.  It  has  also  been  found  very  beautifully  crystal- 
lised in  a  vein  of  a  massive  variety  of  the  same  mineral  traversing 
basalt  at  Bilin  in  Bohemia.  (Mohs.)  Fine  specimens  have  been  found 
at  the  following  places  in  England  : — in  the  Dufton  lead-mines ;  in  a 
cavern  of  Grauwacke,  near  Herridge,  Somersetshire ;  and  also  in 
several  parte  of  Devonshire,  Ac    In  an  old  coal-mine  six  miles  south- 


west of  Cockfield,  Durham,  it  is  remarkable  as  occurring  depending 
from  a  roof  of  clay-slate,  and  accompanied  by  tubular  calcareous 
stalactites.  (Phillips.)  Varieties  of  this  mineral  are  also  common  in 
beds  of  iron-ore  in  the  mines  of  Eiseoerz  in  Styria,  and  in  several 
other  iron-mines  of  Hungary,  of  Transylvania,  ic,  consisting  of 
numerous  fibrous  crystals,  of  a  satin-like  lustre,  radiating  from  a 
centre,  and  to  these  the  name  of  Plot  Ferri  has  been  applied. 

In  a  chemical  and  crystallogrflphical  point  of  view  Arragortitt  is 
peculiarly  interesting,  as  presenting  to  us  carbonate  of  lime  differing 
m  ita  system  of  crystallisation  from  that  of  the  common  Calc-Spar, 
and  thus  affording  us  an  instance  of  the  influence  of  any  difference  In 
the  aggregation  of  matter  in  changing  ita  physical  properties,  aa  will 
be  seen  by  comparing  this  substance  with  the  rhombohedrel  Calc-Spar, 
with  which  it  agrees  in  chemical  constitution.  In  the  scale  of  Mohs 
its  hardness  varies  from  3*6  to  4,  while  that  of  Calc-Spar  is  3.  The 
specific  gravity  of 

Airagonite  ia 2931 

Calc-Spar 2721 

They  act  also  differently  on  light,  the  index  of  ordinary  refraction  of 

Arragonite  being 1*488 

Caliper l'Bl»       ■ 

Attempts  have  been  made  to  account  far  these  differences  by  con- 
sidering them  the  effects  of  small  quantities  of  carbonate  of  itroptie, 
which  Profseaor  Stromey er  first  discovered  to  be  contained  in  many 
specimens  ot  Arragoniii ;  but  the  conclusion  it  unfounded,  a*  will  b> 
seen  by  the  results  of  two  analyses  given  by  Btromeyer : — 

Pint.  Second. 

Carbonate  of  Lime      .  .    862846    ,        .    99*2922 

Carbonate  of  Strontia     .  06080    .  ilM 

Water  .....      01644    .  0*69« 
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where  the  carbonate  of  strontia  is  in  small  and  varying  proportion, 
and  must  therefore  be  considered  as  an  accidental  impurity. 

ARSENIC  and  ARSENICAL  MINERALS.  Arsenic  is  found  pure 
and  combined  with  other  substances,  both  as  an  acid  and  a  base. 
Those  minerals  in  which  arsenic  acts  the  part  of  the  electro-negative 
element  or  as  an  acid  may  be  considered  as  forming  a  mineralogies! 
family  or  class,  according  to  the  chemical  arrangement  of  Berzelius. 
This  family  comprehends  four  genera,  a  tabular  view  of  the  principal 
species  of  each  of  which  is  here  given : — 

First  genus. 
Species.    Metallic  or  native  arsenic 

Second  genus  (metallic  arseniurets). 
First  species.    Octahedral  cobalt  pyrites :  Bpeiskobalt  of  the  Germans. 
Second  species.    Hexahedral  cobalt  pyrites :  kobaltglanz. 
Third  species.    Copper  nickel :  arsenuret  of  nickel :  prismatic  nickel 

pyrites. 
Fourth  species.    Arsenical  silver :  octahedral  antimony  of  Jameson  : 
silberspeisglanz  of  Hausmann :  antimonial  silver  of  Phillips. 
Fifth  species.    Arsenuret  of  bismuth. 
Sixth  species.    Azotomous  arsenical  pyrites  (Moha). 
Seventh  species.  Prismatic  arsenical  pyrites  (Mohs) ;  Mispickd  (Phillips) : 
arsenikkies. 
Third  genus. 
Species.    White  arsenic,  or  arsenious  acid. 

Fourth  genus  (compounds  of  arsenic  acid). 
First  species.    Pharmacolite :  arseniate  of  lime. 
Second  species.    Cobalt  bloom. 
Third  species.    Nickel  ochre. 

Fourth  species.   ScorodUe:  martial  arseniate  of  copper  from  Cornwall. 
Fifth  species.    Olivenite :  of  this  there  are  two  species,  the  one  crystal- 
lised in  the  right,  the  other  in  the  oblique,  prismatio  system. 
Sixth  species.     Euchlore  Mica  (Mohs) :   rhombohedral  arseniate  of 

copper  (Phillips) :  kupferglimmer. 
Seventh  species.    Cube  ore :  hexahedral  Liriconite :  arseniate  of  iron. 
Eighth  species.    Rhombohedral  lead  spar. 

In  addition  to  the  minerals  classed  in  the  above  genera,  several 
other  substances  contain  arsenic,  acting,  however,  as  the  electro- 
positive element  or  base :  of  these  there  are  but  two  particularly 
worthy  of  attention,  namely,  Orpiment  and  Realgar,  both  of  which  are 
sulphurets  of  arsenic  in  definite  but  different  proportions.  Orpiment 
(A  2,  S  8)  is  the  yellow  sulphuret  of  arsenic.  It  is  rarely  crystalline, 
and  contains  61  per  cent  of  arsenic.  It  is  obtained  from  Hungary, 
Turkey,  China,  and  South  and  North  America.  It  is  made  use  of  as 
the  basis  of  the  pigment  called  King's  Yellow.  Realgar  (As  S)  is  the 
red  sulphuret  of  arsenic.  It  is  found  in  oblique  prisms  or  massive. 
It  comes  chiefly  from  Transylvania  and  Hungary,  with  tellurium  and 
gold ;  it  is  also  found  in  China.  It  contains  70  per  cent  of  arsenic, 
and  is  used  in  making  fireworks. 

The  geological  position  of  Arsenical  Minerals  is  confined  to 
primitive  districts,  where  they  occur  in  metalliferous  veins,- usually 
associated  with  metallic  sulphurets,  to  which  the  arseniurets  have 
•considerable  analogy.  The  only  genus  which  has  been  found  in  any 
quantity  is  the  second,  the  most  abundant  species  of  which  are  the 
arseniurets  of  cobalt,  nickel,  and  iron,  which  are  found  both  in  veins 
and  beds.  The  fourth  genus  appears  to  owe  its  origin  to  the  action 
of  the  atmosphere  on  the  arseniurets;  they  occur  frequently  in  union 
with  the  phosphates,  with  whioh  they  are  isomorphous;  conse- 
quently the  phosphoric  acid  is  frequently  more  or  less  replaced  by  the 
arsenic,  or  the  reverse. 

The  Arsenic  contained  in  any  mineral  may  in  general  be  readily 
detected  by  the  blow-pipe,  owing  to  the  characteristic  odour  of  the 
vapour  of  metallic  arsenic.  In  performing  this  operation  it  is 
necessary  to  be  careful  to  submit  the  mineral  to  the  interior  or  de- 
oxidising flame,  or  in  order  to  insure  the  reduction  of  the  metal  more 
completely  it  is  advisable  to  add  a  small  quantity  of  the  powder  of 
charcoal  This  reduction  to  the  metallic  state  is  essential,  for  it  is  the 
vapour,  not  of  the  white  arsenic,  but  only  of  the  metallic  arsenic,  which 
possesses  the  peculiar  smell  of  garlic.  If  the  mineral  be,  from  its 
colour,  suspected  to  be  orpiment  or  realgar,  it  must  be  mixed  with  a 
small  quantity  of  black  flux  in  a  glass  matrass,  and  heated  in  the  flame 
of  a  spirit-lamp,  by  which  the  arsenic  will  be  liberated,  and  a  sul- 
phuret of  potassium  formed. 

Native  Arsenic  is  usually  found  in  veins,  accompanied  by  sulphur 
and  sulphurets ;  it  occurs  massive,  also  in  reticulated  and  stalaotitic 
shapes,  and  of  a  curved  lamellar  composition,  exceedingly  like  the 
layers  of  an  onion.  When  fractured  the  new  surface  presents  a 
metallic  lustre  and  a  tin  white  colour,  which  however  soon  tarnishes, 
becoming  a  very  dark  gray.  It  is  brittle,  has  the  specific  gravity 
6*766,  and  its  hardness  is  3*5. 

According  to  Mohs  it  is  frequently  met  with  in  the  mines  of 
Annaberg,  Schneeberg,  Marienberg,  and  Freiberg  in  Saxony :  at 
Joachimsthal  in  Bohemia,  at  Andreasberg  in  the  Han,  in  the  Black 
Forest,  in  Alsace,  at  Allemont  in  Oauphiny,  at  Kongsberg  in  Norway, 
at  Kapnik  in  Transylvania,  and  in  beds  at  Orawitea  in  the  Bannat  of 
Temeswar. 

The  second  genus  presents  us  with  a  very  valuable  series  of  minerals, 
owing  to  properties  of  the  metals  with  whioh  the  arsenic  is  combined. 
[Cobalt  Orbs;  Coffer  Oris.]    The  arsenical  silver,  which  con- 


stitutes the  fourth  species,  has  not  been  sufficiently  investigated. 
Professor  Hausmann  considers  it  as  a  more  or  less  intimate  mixture  of 
prismatic  arsenical  pyrites  with  antimonial  silver,  a  compound  according 
to  Klaproth  of  16  to  24  parts  of  antimony  and  84  to  76  of  silver.  The 
same  chemist  states  96  parts  of  arsenical  silver  to  contain  of 

Arsenic S5'00 

Antimony 4*00 

Silver 12*75 

Iron -    .    45*25 

Many  mineralogists,  on  the  other  hand,  consider  the  antimonial  and 
the  arsenical  saver  varieties  of  the  same  species.  The  first  of  these 
occurs  in  crystals  and  in  granular  masses ;  the  latter  possesses  a  curved 
lamellar  composition  of  thin  crystalline  plates.  They  both  readily 
tarnish,  and  assume  a  dark  gray  colour.  The  specific  gravity  has 
been  stated  by  Hatty  at  9*446,  by  Klaproth  at  9*82.  The  antimonial 
siver  is  found  in  veins  at  Altwolfach  in  Furstenberg,  and  at  Andreas- 
berg in  the  Harz;  the  arsenical  in  various  mines  in  the  Harz,  at 
Guadalcanal  in  Spain,  and  also  in  Herland  mine,  Cornwall,  Ac.  It  is 
scarcely  necessary  to  mention  that  this  mineral,  when  found  in 
sufficient  quantity,  is  highly  valuable  for  metallurgic  purposes. 

Axotomous  Arsenical  Pyrites  is  a  compound  of  arsenic  and  iron, 
occurring  in  beds  of  prismatic  iron,  and  also  in  primitive  mountains, 
accompanied  by  cobalt  and  nickel,  at  Schladning  in  Styria.  Its  specific 
gravity  is  7*228. 

Prismatic  Arsenical  Pyrites,  described  by  some  mineralogists  under 
the  name  of  Mispickel,  is  composed,  according  to  the  analysis  of 
Stromeyer,  of 

Iron 3604 

Arsenic 42*88 

Sulphur 2108 

This  mineral  possesses  a  tin-white  colour  and  a  metallic  lustre. 
The  specific  gravity  is  6*127,  and  its  hardness  6.  It  occurs  massive, 
and  also  crystallised  in  the  system  of  the  right  rhombic  prism ; , 
crystals  are  seen  in  many  modifications  of  this  system ;  they  admit 
of  cleavage  in  planes  parallel  to  the  faces  of  a  prism  whose  angles  are 
111°  12'  and  68°  48',  which  may  therefore  be  considered  as  the 
fundamental  form. 

This  mineral  is  found  commonly  in  most  of  the  localities  of  arsenical 
minerals,  associated  with'  ores  of  silver,  lead,  and  tin,  both  in  veins 
and  beds.  It  is  a  product  of  almost  every  mine  in  Cornwall,  as  well 
as  those  of  Saxony,  &c.  Some  specimens  contain  silver,  of  which  the 
principal  are  found  at  Braunsdorf  near  Freiberg,  in  veins  of  quartz, 
traversing  mica-slate. 

White  Arsenic,  which  constitutes  the  third  genus,  is  found  crystal- 
lised in  octahedrons,  and  also  in  botryoidal  and  stalactitic  forms, 
frequently  pulverulent.  It  occurs  in  metallic  veins,  and  probably  is 
the  product  of  the'  decomposition  of  other  minerals.  The  lustre  is 
vitreous,  and  colour  white,  with  a  slight  degree  of  transparency.  Its 
specifio  gravity  is  8*698.  It  is  readily  recognised  by  its  behaviour 
before  the  blow-pipe  :  if  alone,  being  volatilised ;  if  on  charcoal,  being 
volatilised  with  the  production  of  the  garlic  odour. 

ARTEMI'SIA,  an  extensive  genus  of  plants  belonging  to  the 
natural  order  Composites,  and  remarkable  for  the  intense  bitterness  of 
many  of  its  species.  It  is  easily  recognised  by  the  multitude  of  fine 
divisions  into  which  its  leaves  are  usually  separated,  and  the  numerous 
clusters  of  small,  round,  drooping,  greenish -yellow,  or  brownish  flower- 
heads,  with  which  its  branches  are  loaded.  The  flowerets  are  all 
tubular,  but  those  in  the  circumference  of  each  head  are  very 
imperfect. 

A.  Absinthium,  Wormwood,  is  met  with  frequently  in  waste  places 
all  over  Europe  and  the  northern  parts  of  Asia.  Its  leaves  have  a 
silky  or  hoary  aspect,  in  consequence  of  a  thick  covering  of  exceedingly 
delicate  hairs,  and  they  are  deeply  lobecL  The  flower-heads  are  very 
numerous,  and  of  a  light  buff  colour.  Wormwood  is  celebrated  for 
its  intensely  bitter,  tonic,  and  stimulating  qualities,  which  have  caused 
it  to  be  an  ingredient  in  various  medicinal  preparations,  and  even  in 
the  preparation  of  liqueurs.  It  derives  *  its  name  from  its  use  in 
destroying  worms  in  children.  A.  pontiea  has  also  the  same 
properties. 

A.  Dracunculus,  Tarragon,  is  a  Siberian  species,  the  stems  of 
which  grow  2  or  3  feet  high,  are  perfectly  smooth,  and  of  a  bright 
green.  Its  leaves  are  undivided,  very  narrow,  smooth,  and  rather 
succulent.;  when  bruised  they  emit  a*  stimulating  odour,  and*  if 
chewed  produce  a  peculiarly  pungent  moisture  in  the  mouth,  which  is 
so  generally  considered  agreeable  that  the  leaves  are  employed  as  a 
pickle,  and  as  an  ingredient  in  some  kinds  of  vinegar.  The  flower- 
heads  are  small,  round,  and  smooth,  and  contain  seven  or  eight 
flowerets. 

A.  MuteUina  has  properties  intermediate  between  Wormwood  and 
Tarragon :  from  it  and  A.  spieata  the  bitter  aromatic  liqueur  called 
Creme  d" Absinthe  is  prepared. 

A.  Abrotonum,  Southernwood,  an  odoriferous  herb  found  all  over 
the  south  of  Europe  from  Portugal  to  the  Dardanelles,  and  thence 
through  Palestine,  Persia,  and  the  middle  of  Asia  into  China,  is 
frequently  seen  in  old-fashioned  gardens  where  it  was  cultivated  for 
its  peculiar  aromatic  scent.  It  is  a  hoary  plant,  becoming  in  warm 
countries  a  shrub,  and  even  with  us  acquiring  a  woody  stem  after  a 
few  years ;  its  branches  bear  loose  panicles  of  nodding  yellow  flower- 
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heads,  which  are  externally  gray  with  down ;  the  leaves  belonging  to 
the  panicles  are  much  longer  and  narrower  than  those  of  the  stem. 

A.  acetica,  a  Persian  species,  is  said  to  have  a  strong  odour  of  vinegar. 

A.  Chineneu  yields  the  material  from  whioh  moxas  are  made  that 
are  burned  upon  the  human  body  as  a  cautery  in  cases  of  gout  and 
rheumatism. 

A.  maderatpatana  and  A.  Indiea  are  used  by  the  Indian  doctors. 
The  flower-heads  of  A.  Sieberi,  Lereheana,  Contra,  and  paucijlora 
constitute  the  drugs  called  Semen  contra,  or  Semen  Cince,  which  are 
used  as  vermifuges.  The  same  part  of  A.  Vahliana  yields  the  Persian 
Wormseed,  or  Semen  Cincs  Levanticum;  and  that  of  A.  ccerule*cen$, 
the  Semen  Seriphii,  or  Barbotine.  A.  eamphorata  and  A.  Oallica  are 
used  in  Franoe  also  as  anthelmintics  under  the  name  of  Sanguerie*  or 
Sanguerite. 

ARTERY,  from  the  Greek  aprqpta,  signifying  an  air-vessel,  because 
the  ancients,  ignorant  of  the  circulation,  and  finding  the  arteries 
always  empty  after  death,  supposed  they  were  tubes  containing  air. 
Why  after  death  the  arteries  are  empty  and  the  blood  accumulated  in 
the  veins  will  be  explained  hereafter.  By  the  term  Artery  is  meant 
a  vessel  which  conveys  blood  from  the  heart  to  the  different  parts  of 
the  body :  a  Vein,  on  the  contrary,  is  a  vessel  which  conveys  blood 
from  the  different  parts  of  the  body  to  the  heart  [Circulation  or 
the  Blood.]  All  the  arteries  of  the  system  proceed  from  two  great 
trunks  immediately  connected  with  the  cavities  of  the  heart,  namely, 
the  Pulmonary  Artery,  which  arises  from  the  right  ventricle,  and  the 
Aorta,  which  springs  from  the  left  ventricle.    [Aorta  ;  Heart.] 

The  arterial  system  is  arborescent,  that  is,  the  branches  whioh  spring 
from  the  aorta  successively  increase  in  number  and  diminish  in  sue  as 
they  proceed  from  the  heart  towards  their  ultimate  terminations  in  the 
system.  Each  trunk  commonly  ends  by  dividing  into  two  or  more 
branches,  the  combined  area  of  which  is  always  greater  than  that  of 
the  trunk  from  which  they  spring.  The  capacity  of  the  branches  is 
estimated  to  exceed  that  of  the  trunks  in  the  proportion  of  one  and  a 
half  to  one.  The  arterial  trunk  always  dividing  into  branches,  and 
the  larger  branches  into  branches  more  and  more  minute,  it  is  obvious 
that  the  blood  in  the  arterial  system  is  always  flowing  from  larger  into 
smaller  tubes. 

The  arteries  are  of  a  yellowish-white  colour,  loose  and  flocculent  on 
their  external  surface,  but  their  internal  surface  is  smooth  and  polished. 
They  are  composed  of  three  distinct  membranes,  which  are  super- 
imposed one  upon  the  other,  and  which  are  ultimately  united  by 
delicate  cellular  tissue.  Each  of  these  membranes  is  called  a  tunic, 
or  coat,  and  each  possesses  a  peculiar  structure,  and  performs  a 
separate  function  in  the  circulation  of  the  blood. 

1.  The  internal  tunic  consists  of  a  membrane,  colourless,  transparent, 
and  thin,  yet  so  firm  and  strong  that  it  is  supposed  to  resist  more  than 
any  of  the  others  the  bursting  of  the  artery  by  the  current  of  the 
blood ;  for  if,  in  a  living  animal,  the  other  coats  be  entirely  removed, 
this  alone  is  found  capable  of  sustaining  the  impetus  of  the  circulation, 
and  of  preventing  rupture  from  the  dilatation  of  the  artery. 

2.  The  middle  tunic,  called  also  the  fibrous  and  the  muscular,  is  com- 
posed of  yellowish  fibres  [Areolar  Tissue],  which  pass  in  an  oblique 
direction  around  the  calibre  of  the  vessel,  forming  segments  of  circles 
which  are  so  joined  as  to  produce  complete  rings.  In  the  larger 
trunks,  several  layers  of  these  fibres  can  be  raised  in  succession  by 
the  forceps,  so  that  this  coat  is  of  considerable  thickness,  and  it  is 
proportionally  thicker  in  the  small  branches  than  in  the  large  trunks. 
This  coat  is  firm,  solid,  and  highly  elastic.  It  is  the  main  tunic  by 
which  the  artery  resists  dilatation  in  the  transverse  direction,  which 
it  does  so  effectually  that  when  the  left  ventricle  of  the  heart  propels 
a  fresh  current  of  blood  into  the  aorta  little  or  no  dilatation  of  the 
vessel  is  perceptible.  The  characteristic  property  of  the  fibrous  coat 
is  contractility.  If  it  be  mechanically  irritated,  or  if  a  chemical 
stimulant,  such  as  ardent  spirit  or  ammonia,  be  applied  to  it,  the 
vessel  contracts  forcibly  upon  its  contents.  This  contractile  power, 
which  properly  belongs  to  the  muscular  fibre,  induced  anatomists  to 
believe  that  the  fibrous  tunic  consists  of  muscular  fibres ;  but  careful 
examination  has  shown  that  its  organisation  possesses  nothing  in 
common  with  that  of  the  muscular  tissue,  while  chemical  analysis 
has  demonstrated  that  it  contains  no  fibrin,  which  is  the  basis  of 
muscle. 

3.  The  external  tunic,  called  also  the  cellular,  consists  of  small 
whitish  fibres,  very  dense  and  tough,  interlaced  together  in  every 
direction.  It  is  much  thicker  in  the  large  trunks  than  in  the  small 
branches,  the  reverse  of  the  fibrous  coat*  Its  outer  surface  is  covered 
by  a  loose  and  flocculent  cellular  substance,  which  connects  the  artery 
with  the  surrounding  parts,  and  particularly  with  the  sheath  of  the 
vessel.  Its  firmness  and  resistance  are  so  great  that  it  is  not  divided 
however  firmly  a  ligature  may  be  placed  around  the  artery ;  and  its 
elasticity,  especially  in  the  longitudinal  direction,  is  so  remarkable 
that  it  has  been  called,  by  way  of  eminence,  the  elastic  coat. 

Arteries  are  themselves  abundantly  supplied  with  arteries,  consti- 
tuting their  nutrient  vessels,  and  called  Vaia  Vasorum;  but  these 
nutrient  vessels  of  the  artery  form  but  few  anastomoses,  that  is,  but 
few  communications  with  any  other  arteries. 

The  principal  nerves  of  arteries  are  derived  from  the  ganglionic  or 
the  organic  system,  but  with  these  are  mingled  branches  derived  from 
the  sentient  or  the  animal  system.    [Nerve.]    Accordingly,  under 


ordinary  circumstances,  arteries  carry  on  their  functions  independently 
of  any  influence  derived  from  the  brain  and  spinal  cord,  but  they  are 
capable  of  being  affected  by  agents  applied  to  those  organs. 

Among  the  physical  properties  of  arteries,  the  most  important  are 
their  extensibility  and  their  elasticity.  Their  extensibility  is  chiefly 
in  the  direction  of  their  length. 

After  an  artery  has  been  extended,  either  lengthwise  or  transversely, 
it  suddenly  retracts  on  itself  when  the  extending  force  is  removed. 
If  the  finger  be  forcibly  introduced  into  the  section  of  a  large  artery, 
the  sides  of  the  vessel  re-act  on  the  finger,  and  proportionally  compress 
it.  If  an  artery  be  divided  in  the  dead  body,  though  emptied  of  its 
contents,  it  maintains  its  cylindrical  form,  and  preserves  its  capacity 
unimpaired.  The  elastic  property  on  whioh  these  phenomena  depend 
is  common  to  all  the  coats,  but  it  is  greatest  in  the  external  tunic,  and 
least  in  the  internal  tunic,  and  it  is  also  much  greater  in  the  large 
trunks  than  in  the  small  branches. 

The  most  important  vital  property  of  the  artery  is  its  contractility, 
that  is,  its  power  of  diminishing  its  capacity,  or  approximating  its 
parietes,  and  thus  proportionally  acting  upon  its  contents.  Even  the 
large  trunks  possess  this  property  in  some  degree;  but  it  resides 
chiefly  in  the  ultimate  divisions  of  the  arterial  branches,  that  is,  the 
capillary  vessels.     [Capillary  Vessels.] 

ARTHRO'PTERUS,  a  Fossil  Fish  from  the  Lias  near  Bristol. 
(Agassis.) 

ARTICULATA,  or  Articulated  Animal*,  formihe  third  great  section 
of  the  animal  kingdom,  according  to  the  arrangement  of  Cuvier. 
They  are  so  called  because  the  different  portions  of  their  body  are 
composed  of  moveable  pieces  articulated  (jointed)  to  each  other. 
They  differ  from  the  Molluscs  in  generally  possessing  a  flexible 
skeleton,  and  from  Vertebrated  Animals  by  the  skeleton  being 
external,  while  that  of  the  vertebrated  is  mternsl  Though  presenting 
considerable  diversity  of  character  among  themselves,  they  are 
generally  provided  with  a  skin,  which  is  either  soft  (as  in  the  leech), 
or  horny  and  crustaceous  (as  in  the  crab  and  craw-fish).  Certain 
families  are  destitute  of  feet,  but  the  greater  number  are  provided 
with  these  members,  whioh,  when  present,  are  never  fewer  than  six. 
The  connection  of  the  joints  of  the  members  is  so  close  as  to  permit 
only  a  very  limited  range  of  motion  to  each ;  which  is,  however, 
compensated  by  the  greater  number  of  pieces  which  constitute  each 
member  or  limb. 

The  fttiimala  of  this  division  have  the  trunk  of  the  body  for  the 
most  part  long  and  cylindrical,  and  divided  transversely  into  segments. 
In  the  lowest  forms  of  these  animals  the  segments  are  perfectly 
simple,  but  as  we  ascend  we  observe  that  gradually  the  segments 
develop  lateral  organs  which  are  of  very  various  kinds,  according  to 
the  character  of  the  animal  In  many  of  the  Annelida  and  Myriapoda 
legs  are  produced  on  a  large  number  of  the  segments,  whilst  in  the 
Qnutacea  and  Arachnida  we  find  these  reduced  in  number  to  8  or 
10,  and  in  the  Insects  to  6.  Where  the  object  is  lightening  the  body 
there  the  segments  are  reduced  in  number  and  size,  as  in  the  insects 
and  the  crabs,  in  the  Annelides  as  the  earth-worm  and  lug-worm,  we 
have  instances  of  a  great  extension  of  the  number  of  these  segments. 
In  fact,  in  the  same  manner  as  we  can  reduce  the  varied  bones  of  the 
vertebrate  endoakeleton  to  the  type  of  the  vertebra,  so  may  we 
reduce  the  varied  forms  of  the  invertebrate  articulate  exoakeleton 
to  the  typical  form  of  the  segment.  It  results  from  this  that  the 
parts  of  their  skeleton  or  external  organs  are  symmetrical  The 
animals  of  this  class  are  active ;  hence  their  skeletons  are  light  and 
thin.  The  muscles  or  organs  of  motion  are  attached  to  the  interior 
of  the  skeleton ;  but  as  this  is  hard  and  unyielding,  it  is  necessary  for 
it  to  undergo  a  process  of  exuviation,  which  occurs  in  all  the  articulate 
classes.  This  process  of  exuviation  goes  on  through  all  stages  of  life 
in  these  animals.  The  material  out  of  whioh  the  skeleton  is  formed 
in  the  majority  of  cases  is  the  phosphate  of  lime,  the  same  materia] 
as  enters  into  the  bones  of  the  vertebrate  classes.  In  the  Mollusca,  in 
which  the  skeleton  is  hard,  solid,  and  unchangeable,  the  carbonate  of 
lime  is  the  material  employed. 

The  muscular  system  is  more  fully  developed  amongst  the  Articulata 
than  in  either  the  Radiate  or  Molluscous  tribes  of  the  Invertebrate 
classes.  This  corresponds  to  their  greater  activity.  Perhaps  in  pro- 
portion to  their  size  there  are  no  animals  that  exhibit  so  great  an 
amount  of  muscular  power  as  the  Articulata.  Throughout  the 
animal  kingdom  we  find  that  the  muscular  force  corresponds  with  the 
amount  of  respiratory  action  and  the  .development  of  animal  heat, 
and  in  various  forms  of  articulate  animals  this  is  remarkably 
exemplified. 

The  point  in  which  there  exists  the  greatest  degree  of  accordance 
or  resemblanoe  among  Articulated  Animals  is  the  nervous  system. 
Their  brain  is  extremely  small,  and  two  nervous  cords,  surrounding 
the  oesophagus  or  gullet,  and  continued  along  the  abdomen,  unite 
here  and  there  into  knots,  or  ganglia :  in  some  Crustacea  it  is  still 
more  simple,  consisting  merely  of  two  knots,  one  placed  at  the  head,' 
the  other  in  the  thorax,  united  by  slender  threads.  The  organs  of 
sense  are  very  imperfectly  developed,  and  in  some  cases  are  altogether 
wanting,  except  the  organ  of  sight.  No  organ  of  smell  has  yet  been 
discovered,  unless  the  antenna?  of  insects  be  considered  such.  The 
eye  presents  considerable  diversity  of  structure,  being  sometimes  one 
and  single,  or  three  united  in  a  triangle ;  but  in  the  majority  of  cases. 
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it  is  composed  of  a  considerable  number  of  little  plates,  or  faoettes 
(as  in  the  fly),  each  of  which  receives  a  branch  from  the  optic  nerve. 
Such  eyes  are  called  Compound  Eyes,  whilst  the  Single  Eyes,  which 
exist  sometimes  in  conjunction  with  the  compound  eyes  in  the  same 
individual,  are  called  Ocelli.  The  eye  as  an  organ  of  sense  is  first 
distinctly  developed  in  the  Articulate  Animals,  as  many  of  the  organs 
which  have  been  indicated  as  eyes  in  the  Radiate  Animals  have 
probably  no  relation  to  the  function  of  vision.  Some  anatomists  have 
described  organs  of  hearing  in  the  insects,  whilst  others  regard  the 
antenna)  as  destined  for  the  performance  of  this  function. 

The  digestive  apparatus  of  the  Articulata  is  for  the  most  part  in 
accordance  with  their  carnivorous  habits.  Where  animal  flesh  is  eaten 
there  digestion  is  a  less  complicated  process  than  where  vegetable  food 
is  principally  partaken  of.  The  mouth  is  generally  provided  with 
masticatory  organs,  which  move  laterally  and  are  provided  with  palpi. 
Hard  parts  subservient  also  to  the  function  of  preparing  the  food  for 
digestion,  are  also  found  in  the  intestinal  cavity.  The  mucous 
membrane  which  covers  the  alimentary  passages  is  of  the  simplest 
kind,  whilst  those  glands  which  contribute  to  the  digestive  functions 
in  the  higher  animals,  as  the  salivary  and  pancreatic  glands  and 
the  liver,  are  either  not  present  or  exist  only  in  the  most 
elementary  form. 

The  elongated  form  of  the  ArticulcUa  impresses  this  character  on 
their  circulating  as  well  as  digestive  apparatus.  In  most  of  the 
articulate  tribes  the  blood  moves  forwards  in  one  or  more  large, 
dorsal,  pulsating,  arterial  vessels.  Side  branches  from  these  arteries  are 
given  off,  and  terminate  in  various  trunks  which  convey  the  blood 
backwards  to  the  dorsal  vessel.  The  blood  is  more  highly  organised, 
has  a  deeper  colour,  containing  a  larger  quantity  of  corpuscles  and  fibrin 
than  in  either  the  Radiate  or  Molluscous  classes. 

The  respiration  is  effected  either  by  branchiae,  as  in  those  which 
habitually  live  in  water,  such  as  the  Crustacea,  or  by  tracheae,  or 
air-tubes  formed  of  three  parts,  one  membrane  internal  and  one 
membrane  external,  both  of  which  are  cellular;  and  a  sort  of 
cartilaginous  elastic  tube,  rolled  spirally,  and  placed  between  the  two 
membranes.  These  trachea)  receive  air  by  certain  lateral  openings 
termed  Stigmata.  More  rarely  there  exist  cellular  cavities  analogous 
to  lungs.  In  all  jn^n«ofl  the  respiratory  organs  are  perfectly 
symmetrical. 

The  following  are  the  families  of  animals  which  are  referred  to  the 
Artioulate  Type : — 

1.  Bntozoa,  including  various  forms  of  animals  that  inhabit  the 
organs  of  higher  animals.    [Ehtozoa.] 

2.  Motif  era,  or  Wheel  Animalcules,  minute  creatures  scarcely  visible 
to  the  naked  eye,  very  abundant  in  all  waters,  and  formerly  classed 
with  the  Infusoria.    [Rotitora.] 

8.  Annelida,  or  Annulose  Animals,  including  the  Leeches,  Worms, 
and  Sea-Mice,  mostly  inhabiting  water.    [Annelida.] 

4.  Myriapoda,  of  which  the  Galley-Worm  {lulus)  and  the  Centipede 
may  be  taken  as  types,  and  which  occupy  an  intermediate  position 
between  the  highest  and  lowest  forms  of  the  class.  [Mtbiafoda.] 

6.  Inseeta,  in  which  the  locomotive  power  of  the  class  is  most  fully 
developed,  nearly  all  possessing  wings  for  flight.    [Inseota.1 

6.  Crustacea,  the  insects  of  the  ocean,  which  breathe  by  gills  instead 
of  trachea,  and  inolude  the  well-known  forms  of  Lobsters,  Crabs,  and 
Shrimps.    [Cbustaoba.] 

7.  Cirrhipedia,  the  Barnacles  and  Sea-Acorns.  They  were  formerly 
referred  to  the  Molluscs,  but  their  structure,  habits,  and  economy 
place  them  amongst  the  Articulata.    [Cirrhipedia.] 

8.  Arachnida,  including  Spiders,  Scorpions,  and  Mites.  They  are 
distinguished  from  insects  by  possessing  eight  legs.  Their  instincts 
and  intelligence  place  them  at  the  head  of  this  class  as  well  as  their 
structure.    [Araohxida.] 

(Grant,  Outlines  of  Comparative  Anatomy;  Owen,  Lectures  on 
Comparative  Anatomy;  Jones,  Animal  Kingdom;  Cydopadia  of 
Anatomy  and  Physiology ;  Carpenter,  Principles  of  Physiology.) 

ARTICULATION,  the  term  by  which  anatomists  express  the  union 
of  the  different  bones  of  the  skeleton.  The  junction  of  any  two 
bones,  however  firmly  or  loosely  connected,  or  in  whatever  mode  the 
union  may  be  effected,  is  designated  by  the  name  of  Articulation. 
Commonly  two  substances  are  employed  as  the  media  by  which  the 
connection  is  established,  namely,  a  firm  and  strong  membranous 
tissue  termed  ligament  [Ligament],  which  may  be  considered  as  the 
band  by  which  the  bones  are  tied  together,  and  a  peculiar  substance 
termed  cartilage  or  gristle  [Cartilage],  which  is  often  interposed 
between  the  surfaces  of  the  bones  to  be  united,  and  which  besides 
serving  as  the  bond  of  union,  accomplishes  other  purposes. 

Of  all  the  parts  of  the  animal  fabric,  there  is  none  in  which 
mechanism  is  more  clearly  or  beautifully  shown  than  in  the  connections 
of  the  bones  with  each  other,  and  more  especially  in  the  structure  of 
joints. 

The  objects  to  be  obtained  in  the  economy  by  the  union  of  the 
several  bones  of  the  body  are  various  and  even  opposite,  requiring 
almost  every  conceivable  variety  in  the  mode  of  their  connection. 
And  such  variety  actually  exists ;  but  still  these  varieties  admit  of 
classification,  and  they  may  all  be  arranged  under  three  heads, 
namely,  those  which  form  Immoveable,  Moveable,  and  Mixed 
Articulations. 


1.  One  object  to  be  accomplished  by  the  union  of  bones  is,  to  form 
a  secure  situation  for  tender  and  delicate  structures.  Accordingly  the 
bones  are  often  so  disposed  as  to  inclose  cavities  in  which  the  organs 
that  need  protection  are  placed ;  such,  for  example,  is  the  cavity  of 
the  head  which  incloses  the  delicate  substance  of  the  brain ;  the 
cavity  of  the  spinal  column,  which  incloses  the  no  less  delicate 
substance  called  the  spinal  marrow ;  and  the  cavities  of  the  chest  and 
abdomen,  which  inclose  soft  and  tender  organs,  on  the  security  of 
which  life  depends.  Bones  forming  cavities  of  this  class  are  generally 
so  firmly  united  that  they  admit  either  of  no  motion  whatever,  or 
only  of  a  very  slight  degree  of  it,  the  union  being  effected  sometimes 
by  the  apposition  of  the  surfaces  of  strong  and  flat  bones ;  at  other 
tunes  by  the  formation  of  numerous  prominences  and  depressions 
which  mutually  receive  each  .other :  examples  of  both  these  modes  of 
union  are  found  in  the  articulation  of  the  bones  of  the  head  and 
face.  The  firmness  of  the  union  is  sometimes  increased  by  alternate 
indentations  and  projections,  like  the  teeth  of  a  saw,  formed  on  the 
surfaces  of  bones,  the  surface  of  the  one  bone  being  precisely 
adapted  to  that  of  the  other;  by  this  mechanism  the  bones  become 
firmly  impacted,  and  deficiency  in  extent  of  contact  is  compensated 
by  what  may  be  truly  called  (and  it  is  an  admirable  example)  dove- 
tailing. Suture  is  the  term  given  to  this  mode  of  union,  and  the  bones 
of  the  cranium  are  nicely  adjusted  and  firmly  united  to  each  other  in 
this  manner.  At  other  times  a  ridge  is  formed  in  one  bone  which  is 
received  into  a  groove  fissured  in  another.  The  bony  part  of  the 
septum  which  divides  the  nostrils  affords  a  specimen  of  this  mode  of 
union,  while  the  teeth  are  secured  in  their  sockets  (that  is,  a  conical 
surface  is  firmly  impacted  in  a  cavity)  very  much  as  a  nail  is  fixed  in 
aboard. 

2.  The  Moveable  Articulations  are  those  in  which  the  bones  are  in 
contact,  but  not  continuous  with  each  other ;  such,  for  example,  is 
the  union  of  the  arm  with  the  shoulder,  the  fore  arm  with  the  arm, 
the  wrist  with  the  hand,  the  lower  jaw  with  the  head,  the  head  with 
the  trunk,  and  so  on.  In  these  cases  the  articulating  surfaces  are 
mutually  adapted  to  each  other,  in  general  one  being  convex  and  the 
other  concave,  and  the  bones  are  maintained  in  their  situation  by  the 
firm  and  strong  membranes  termed  ligaments.  Sometimes  the  union 
is  assisted  by  the  muscles  which  surround  the  joint,  as  is  strikingly 
exemplified  in  the  shoulder-joint,  in  which  the  head  of  the  humerus 
is  kept  in  contact  with  the  cavity  which  receives  it,  partly  without 
doubt  by  ligamentous  substance,  but  partly  also  by  the  surrounding 
muscles.  This  is  proved  by  the  effect  of  disease  ,*  for  if  by  paralysis, 
or  any  other  cause,  the  neighbouring  muscles  become  very  much 
weakened,  dislocation  of  the  joint  readily  takes  place.  Both  the 
strength  of  the  joint  and  the  range  of  its  motion  depend  mainly  on 
the  extent  of  its  articulating  surface,  and  on  the  arrangement  of  the 
ligamentous  substanoe  by  which  the  bones  are  held  in  their  situations. 
The  extent  of  contact,  and  the  strength  and  adjustment  of  the  uniting 
band,  are  different  in  every  different  joint,  the  diversity  being  regulated 
in  every  case  by  the  kind  and  degree  of  motion  which  it  is  intended  that 
the  joint  should  exercise. 

8.  The  Mixed  form  of  Articulation  resembles  the  Immoveable,  in 
having  the  bones  connected  by  an  intermediate  substance  (cartilage), 
and  the  Moveable  in  admitting  some  degree  of  motion  between  the 
surfaces.  The  articulations  between  the  several  bones  that  form  the 
spinal  column  afford  examples  of  this  mode  of  union.  There  are 
numerous  modifications  of  tnese  several  kinds  of  articulation,  which 
are  described  with  great  minutenessdn  anatomical  books,  and  most  of 
which  are  distinguished  by  specific  names. 

ARTI'SIA  (Presl),  a  Fossil  Plant  from  the  Coal  Formation.  At 
present  the  opinion  prevails  that  this  is  an  internal  portion  of  another 
plant,  and  not  a  palm-stem  as  once  conjectured. 

ARTOCARPA'CE^E,  Artocarpads,  the  Bread-Fruit  Tribe,  a  natural 
order  of  plants  nearly  related  to  Urticacece  (the  Nettle  Tribe),  from 
which  it  is  bo  difficult  to  separate  them  by  any  precise  character  that 
there  are  many  who  consider  them  nothing  more  than  a  section  of 
Urticacece. 

Whether  a  distinct  order  or  a  section  only  of  Urticaceie,  the 
Artocarpacece  are  known  by  having  flowers  with  a  very  imperfectly 
formed  calyx,  no  corolla,  leaves  with  conspicuous  stipules,  a  rough 
foliage,  and  an  acrid  milky  juice,  which  often  contains  Caoutchouc,  or 
India  Rubber,  in  abundance;  the  flowers  are  collected  into  round 
heads,  and  the  ovules  are  suspended  singly  from  the  upper  part  of  the 
solitary  cavity  of  the  ovarium.  They  are  distmguished  from  the 
Urticacece  by  the  position  of  their  ovules,  the  manner  in  which  their 
flowers  are  arranged,  and  by  their  yielding  a  milky  juice ;  the  juice  of 
Urticacece  being  watery. 

The  species  are  all  found  in  the  warmer  parts  of  the  world,  and 
many  of  them  are  natives  of  the  tropics  only.  Their  milk,  which  is 
always  acrid,  renders  some  of  them  intensely  poisonous,  as  the  Upas 
Tree  of  Java  [Antiarb],  and  certain  Indian  species  of  Fig  [Ficus]  ; 
nevertheless,  if  the  milk  is  naturally  absent  from  any  particular  part 
of  an  Artocarpad  that  part  becomes  eatable  and  even  wholesome. 
Thus  the  fruit  of  the  cultivated  fig,  up  to  a  short  period  before  its 
maturity,  remains  milky,  sad  at  that  time  it  would  prove  exceedingly 
unwholesome:  but  when  ripe  the  milk  disappears,  Is  replaced  by  sugar, 
and  the  fruit  besoms*,  as  we  all  know,  extremely  wholesome.  The 
same  explanation  is  ppebably  applicable  te  the  ease  of  the  Bread- 
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Fruit,  whioh  form*  an  artiido  of  food  with  the  South  Sea  Islanders. 
[Astwmbpcb.] 

Aapaoieiof  jBlinritproduoMMoki,heDooitii(alledSMJ(-Trae.  Tie 
following  in  the  proems  by  which  these  tacks:  are  obtained.  "  A  branch 
ii  out  corresponding  to  tho  length  and  diameter  of  the  nek  wanted. 
It  is  soaked  ■  little,  and  then  beaten  with  eluba  till  the  fibre  aeparatea 
from  the  wood.  This  done,  the  sack  formed  of  the  bark  la  turned 
inside  out,  and  pulled  down  till  the  wood  is  sawed,  with  the  exception 
of  a  email  piece  left  to  form  the  bottom  of  the  Back."  These  aacka 
are  in  general  use  in  the  West  Indies,  and  specimens  ma;  be  seen  in 
the  Museum  of  the  Gardens  at  Kew.  The  Water-Vine  (Phytocrcnt) 
belongs  to  this  order,  the  gap  and  porous  wood  of  which  when  cut 
dischargee  a  quantity  of  pure  water,  which  is  drunk  by  the  natives  of 
the  province  of  Hartaban,  where  it  grows.  The  seeds  of  many  of  the 
species  are  eaten  in  the  countries  where  they  grow. 

To  those  unacquainted  with  botany  it  may  appear  strange  that  the 
Nettle  and  the  Fig  are  both  arranged  in  the  same  order.  If,  however, 
we  investigate  the  matter  carefully,  we  shall  find  that  in  the  structure 
of  the  stem,  leaves,  stipules,  calyx,  stamens,  and  fruit,  these  two 
plants  are  so  like  eaoh  other  that  it  is  impossible  to  discover  more 
than  one  solitary  essential  character,  namely  that  of  the  position  of 
the  young  seeds,  by  which  they  can  be  distinguished;  and  that  the 
differences  which  meet  the  unpractised  eye  are  entirely  connected 
with  the  size  and  manner  in  which  the  flowers  are  arranged 

ARTOCABPUS,  the  Bread-Fruit,  is  the  genua  which  has  given  its 
name  to  the  natural  order  Artocarpacetr.  It  consists  of  trees  having 
stems  of  very  considerable  size ;  large  leaves,  which  are  exceedingly 
rough  with  little  points ;  stipules  like  those  of  the  fig  ;  and  monce- 
cious  flowers,  of  which  the  stamen-bearing  ones  are  disposed  in  long 
club-shaped  spikes  (fig.  A  S),  and  the  pistil-bearing  ones  in  round 
heads  (Jig.  A  2),  which  become  the  fruit,  and  often  arrive  at  a  very 
considerable  size  {fig.  A  4). 

A  Broad- Fruit  in  a  fig  (Fictrs)  turned  inside  out,  and  much  larger  in 
all  its  parte ;  that  is  to  say,  the  flowers  which  form  the  Bread- Fruit 
and  Fig  grow  in  both  cases  upon  a  fleshy  receptacle  ;  but  in  the  former 
the  receptacle  is  solid,  and  bears  its  flowers  externally,  while  in  the 
latter  it  is  hollow,  and  bears  its  flowers  internally. 

The  stamen-bearing  flowers  of  Artocarjnu  ifigi.  B,  C)  consist  of  a 
tubular  calyx  containing  a  single  stamen  ;  the  pistil-bearing  flowers 


n  grow  firmly  together  into  a  solid  fleshy  mus,  which  finally 
the  fruit.     The  seeds  are  large  nut-lie.  bodies,  which  lie 


Bread-Frail  [Atiocarpui  iiiim], 

k  i_.  tk,B  ti,t  mioral  slie  with  I. 

nit  4  ;  and  Its  sUpnles  1:  B,  s 
D,  thrse  plstll-bnrlnf  Hewers,  si 


(fig.  D)  consist  of  two  or  three  fleshy  sepals  grown  closely  together 
and  meeting  at  the  points,  between  which  passes  a  long  slender  style 
with  two  stigmas,  which  are  hair;  and  curved  downwards.  The 
ovary  is  simple,  and  contains  but  one  orul*.    At  a  very  early  period 


(the  Bread-Fruit)  is  a  native  of  the  South  Sea  Islands 
and  of  many  parts  of  the  Indian  Archipelago;  it  inhabits  only 
such  places  as  are  both  hot  and  damp.  Dr.  Roxburgh  complains  that 
the  winters  of  Bengal  are  much  too  cold  for  it  In  the  South  Sea 
Islands  it  forms  a  moderate-eised  tree,  rarely  exceeding  10  feet  in 
height,  with  leave!  deeply  divided  into  sharp  lobes,  and  sometimes  as 
much  as  3  feet  long.  The  fruit  is  green  and  of  considerable  size, 
equalling  a  melon  of  the  larger  kind  in  dimensions,  and  is  of  many 
different  forme  :  one  variety  produces  it  free  from  all  spines  on  the 
surface  or  from  seeds  internally ;  this  is  the  beet  sort :  others  are 
split  into  deep  lobe*,  or  covered  all  over  with  the  sharp-pointed  fleehy 
tope  of  the  calyxes.  The  nuts,  when  roasted,  are  said  to  be  as  excel- 
lent as  the  beat  chestnuts ;  but  it  is  principally  for  the  fleshy  receptacle 
that  it  is  valued.  When  roasted  it  becomes  soft,  tender,  and  white, 
resembling  the  crumb  of  a  loaf ;  but  it  must  be  eaten  new,  or  it 
beoomoe  hard  and  choky.  Others  compare  the  flavour  to  that  of  a 
roasted  potato.  What  we  have  tasted  has  been  in  thin  slices  which 
had  been  thoroughly  dried,  and  it  was  very  like  a  piece  of  dried 
biscuit.  In  '  Anson's  Voyages '  it  is  said  to  be  delicious  when  ripe, 
and  when  mixed  with  lime-juice  or  orange-juke  to  have  a  grateful 
tart  flavour,  not  unlike  apple-sauce. 

It  forms  so  important  a  part  of  the  support  of  the  South-Sea 
Islanders  that  it  was  Introduced  by  the  British  Government  into  the 
West  Indies,  where  it  is  still  cultivated,  and  whence  it  has  been  carried 
to  the  continent  of  America.  It  was  to  obtain  this  plant  that  the 
unfortunate  expedition  of  Captain  Bligh  was  fitted  out  It  does  not 
appear,  however,  equal  to  the  plantain  aa  an  article  of  human  food 

A.  inlegrifotia,  the  Jack,  is  also  a  native  of  the  islands  of 
the  Indian  Archipelago,  and  is  in  its  general  appearance  like  the 
Bread-Fruit,  but  its  leaves  are  totally  destitute  of  all  laceration,  and 
its  fruit,  which  is  very  prickly,  weighs  SO  or  70  lbs.  This  latter  is 
yellow,  and  constitutes  the  principal  part  of  the  diet  of  the  natives  in 
some  parts  of  India ;  but  it  is  said  to  have  an  offensive  odour,  and  to 
be  little  esteemed  by  Europeans:  all,  however,  concur  in  attesting 
the  excellence  of  the  nute  when  roasted. 

Like  all  other  Artocarpeds  this  tree  exudes  a  great  quantity  of  a 
viscid  milky  juice,  from  which  the  best  bird-lime  of  India  is  prepared. 
(Botanical  Haguiinc,  voL  ii.) 
ARUM.    [Anon.**.! 

ARUNDO,  a  genus  of  Grasses,  possessing  the  following  characters  : — 
I  Spikelets,  each  containing  from  two  to  five  flowerets,  which  are  distant 
from  each  other,  arranged  in  two  ranks,  hermaphrodite,  the  uppermost 
,  being  withered ;  glumes  two,  sharp-pointed,  channeled,  and  keeled, 
1  nearly  equal,  membranous,  aa  long  as  the  flowerets,  and  at  some 
I  distanoe  from  each  other ;  pales;  two,  membranous  ;  the  lowermost 
slit  at  the  end,  with  a  very  short  beard  between  the  sides  of  the  slit, 
1  covered  externally,  especially  at  the  lower  end  and  rachia,  with  very 
1  long  silky  hairs.     The  specie*  attain  a  considerable  aire,  sometimes 

acquiring  a  woody  stem,  and  are  found  in  many  climates. 
I  Arando  Iltmar,  a  native  of  the  south  of  Europe,  the  Caucasus, 
Kgypt,  and  Siberia,  is  one  of  the  largest  grasses  that  we  have  in  eulti- 
|  vation ;  it  is  not  unusual  to  see  it  in  rich  soil  S  or  10  feet  high, 
I  with  leaves  as  broad  and  as  long  as  the  blade  of  a  small  sword.  A 
beautifully  variegated  variety  ia  usually  seen  in  gardens. 

Arvndo  armaria,  the  Sea-Reed,  or  Marnim-Oraas,  a  dwarf  plant 
which  pierces  the  sand-banka  on  the  shores  of  the  north  of  Europe 
with  its  tough  subterranean  stems,  and  which  thus  converts  them  into 
living  barriers  against  the  inroads  of  the  ocean,  differs  a  little  from 
the  exact  character  of  Arundo,  and  ia  colled  by  modern  botanists 
Amnophila  artmdinacca.  It  is  a  very  rigid  plant,  with  bluish  rolled- 
up  leaves,  and  a  stem  2  or  S  feet  high,  terminated  by  a  dense  tuft 
of  flowers. 

The  Common  Reed  was  formerlyreferred  to  the  genus  Arundo :  it 
is  how  placed  under  Pkmgmita.    [Phbaoxttsb.] 

A'SAPHUS  (Brongnlart),  a  very  extensive  genus  of  Fossil  Crudaeea 
('IVtiobita),  meet,  abundant  in  the  lower  Pnhcoxoic  Strata.  Jtaphtu 
Suekii  marks  the  Cambrian  or  Lower  Silurian,  aa  A.  caitdatwi  Is  fre- 
quent in  the  Upper  Silurian  Beds. 

ARAHUH,  a  genus  of  plants  belonging  to  the  natural  order  Aril- 
lolaMaeta,  distinguished  by  having  the  calyx  bell-shaped  and  8- 
lobed  ;  the  stamens  placed  upon  the  ovarium,  the  anthers  adnata  to 
the  middle  of  the  filaments,  the  stylo  short,  stigma  stellate,  and  ft- 
lobed  ;  the  fruit  capsular  and  S-oeDed  The  A.  EvropauM  is  known 
by  having  two  obtuse  kidney-shaped  leaves  on  each  stem.  It  Is  a 
perennial  plant,  found  in  woods  in  different  parts  of  Britain.  The 
root,  which  is  employed  under  the  name  of  Asarabacea,  contains  a 
camphor-like  principle,  and  a  bitter  principle  called  Asarin,  which  is 
combined  with  gallic  acid  To  these  it  ia  indebted  for  its  action  on 
the  human  system.  Taken  into  the  stomach  in  a  state  of  very  fine 
powder,  it  causes  vomiting;  in  coarser  powder,  it  generally  purges. 
It  was  formerly  employed  as.  aa  emetic  instead  of  jpe *■  ■  "  *■"' 


ommon  ABbestua.  It  is  generally  of  a  dull 
.  pearly  lustre,  and  readily  fusee  before  the 
9  frequently  than  amianthus,  and  is 


lis  ASBnWTT/S. 

from  the  violence  of  its  effects,  it  is  now  properly  laid  aside  in  medical 
practice  :  it  is  still  however  used  in  veterinary  medicine,  to  vomit  and 
purge.  The  fine  powder  applied  to  the  nostrils  causes  sneezing,  and 
a  flow  of  mucus  from  the  membrane  which  lines  those  parts.  It  is 
therefore  extensively  employed  as  an  errhine,  and  is  the  basis  or  chief 
ingredient  of  many  cephalic  snuffs.  It  is  used  in  chronic  inflamma- 
tions and  some  other  diseases  of  the  eye,  and  in  headaches.  Where 
these  last  arise  from  disorders  of  the  digestive  function,  such  means 
can  be  of  no  avail ;  where  they  are  connected  with  congestion  or 
fullness  of  the  vessels  of  the  head,  the  increased  discharge  from  the 
Sohneiderian  membrane  may  give  temporary  relief  in  the  same  way 
as  a  few  drops  of  blood  flowing  spontaneously  from  the  nose,  or 
obtained  by  puncturing  the  membrane.  When  taken  into  the  stomach 
in  considerable  quantity,  it  acta  as  a  poison. 

ASBESTUS  must  be  considered,  in  Mineralogy,  rather  as  a  term 
implying  a  peculiar  form  sometimes  assumed  by  several  minerals,  than 
as  a  name  denoting  a  particular  species  ;  it  is  in  fact  applied  to  varie- 
ties of  the  Amphibolic  Minerals,  snjoh  as  A  ctinotitt,  Tremolite,  Ac, 
which  occur  in  long  capillary  crystals,  placed  side  by  side  in  parallel 
position,  and  thus  giving  rise  to  a  fibrous  mass.  As  might  be  expected, 
the  above  conditions  are  fulfilled  in  various  degrees,  and  there  are 
accordingly  various  kinds  of  Asbestus.  Those  varieties,  the  fibres  of 
which  are  very  delicate  and  regularly  arranged,  are  called  Amiaatkut,  a 
Greek  term  signifying  unpolluted,  unstained.  The  individual  crystals 
are  here  readily  separated  from  each  other,  are  very  flexible  and 
elastic,  and  have  a  white  or  greenish  colour  with  s  fine  silky  lustre. 
Though  a  single  fibre  is  readily  fused  into  a  white  enamel,  in  mass  it 
is  capable  of  resisting  the  ordinary  flame,  so  that  when  woven  it  pro- 
duces a  fire-proof  cloth,  and  hence  the  name  from  the  Greek  iofltmor, 
in  the  sense  of  in  destructible.  The  most  beautiful  specimens  have 
been  found  in  the  Tarentaise  in  Savoy  ;  but  Corsica  must  be  consi- 
dered as  its  principal  locality,  from  its  great  abundance.  It  is  also 
found  in  Cornwall,  at  St  Keveme  ;  likewise  in  several  parts  of  Soot- 
land.  It  occurs  also  in  the  United  States  of  America,  where  it  is 
sometimes  used  as  a  wick  for  an  oil-lamp. 

Those  varieties  in  which  the  crystals  are  coarser,  with  scarcely  any 
flexibility,  are  called  Common  Aabesti ■-      *'  "       '        '   ' 

green,  and 
blow-pipe  flam 
usually  found 

There  are  three  other  varieties,  known  by  the  names  of  Mountain 
Leather,  Mountain  Wood,  and  Mountain  Cork,  which  differ  from  the 
Common  Asbestus  by  the  fibres  interlacing  each  other.  The  two  first 
have  received  their  names  from  their  appearance ;  the  third  from  its 
extreme  lightness,  and  from  its  swimming  in  water.  They  have  been 
found  in  Scotland. 

ASCAEIDE3.    [Ebtozoa.] 

ASCI'DIA,  a  genua  of  Molluscous  Animals  belonging  to  Cuvier's 
order  of  Actpkala  without  Shells.  Savigny  has  considered  these 
animals  sufficiently  important  to  constitute  a  class  under  the  name  of 
Aicedia  (Ateidia) ;  while  Lamarck  has  also  formed  them  with  others 
into  a  class  under  the  name  of  Timicieri  (Tunicata).     [Tukicaia.] 

ASCLEFIADA'CE^E,  AidepiatU,  a  natural  order  of  Exogenous 
Plants,  known  from  all  others  by  the  single  character  of  its  grains  of 
pollen  adhering  together  within  a  sort  of  bag  which  occupies  the 
whole  of  the  inside  of  each  cell  of  the  anther ;  and  when  it  falls  out 
sticks  to  glands  of  a  peculiar  character  occupying  the  angles  of  the 
stigma.  Independently  of  this  circumstance  the  anther  and  stigma 
adhere  firmly  together,  and  the  fruit  is  a  very  curious  body,  consisting 
of  two  carpels,  which,  when  young,  are  parallel  to  each  other,  and 
united  at  the  point ;  but  when  ripe  are  both  on  the  same  plane,  point- 
ing in  different  directions,  and  shedding  a  large  quantity  of  seed,  the 
ends  of  which  terminate  in  long  down. 

The  most  important  and  typical  genus  of  this  order  is  Atclcpiat. 
It  consists  of  shrubs  or  herbaceous  plants,  abounding  in  an  acrid  and 
usually  milky  juice,  and  found  in  their  greatest  abundance  in  tropical 
countries,  but  rarely  in  cold  latitudes.  At  the  Cape  of  Good  Hope 
they  form  a  singular  stunted  deformed  vegetation,  in  the  form  of  the 
leafless  suoculent  stspelias,  the  flowers  of  which  are  among  the  most 
fstid  productions  of  the'  vegetable  kingdom.  A.  great  many  species 
of  ■Atclepiot  inhabit  North  America,  and  for  their  beauty  are  fre- 
quently cultivated  in  Europe,  especially  the  orange-coloured  Atdepiai 
t  ubcr/ua.  Their  roots  are  acrid  and  stimulating,  and  usually  emetic 
Their  flow™  have  curious  horned  processes  added  to   the  corolla. 

[AsCLETLaB.] 

The  roots  of  the  whole  order  appear  to  be  acrid  and  stimulating, 
and  some  of  them,  as  Tt/lophora  aithmatica  and  Secamone  enutiea  are 
employed  as  emetics.  The  Cow-Plant  of  Ceylon,  or  Kiriaghuna 
Plant  {Gymnema  lactifcrum),  yields  a  milk  which  the  Cingalese  make 
use  of  as  food.  Species  of  Cynanchum  act  as  purgatives.  The  leaves 
of  Sobnoitemma  Argd  are  used  in  Egypt  for  adulterating  senna. 
Several  species  yield  caoutchouc,  whilst  others  afford  indigo. 

(Lindley,  Vcgetabit  Kingdom.) 

ASCLETIAS,  a  genus  of  plants,  the  type  of  ths  natural  order 
Aidtjiiadacta.  Many  of  the  species  possess  powerful  medicinal 
qualities,  and  hence  the  name  of  the  genus  from  -Eeculapius 
(Asclcpiaa),  the  god  of  medicine.  The  genus  is  characterised  by 
«-— — «ig  a  reflered  C-parted  corollB ;  a  6-leaved  corona  seated  on  the 


cut  vertical!;,  and  less  magnified,  a,  one  of  Die  horned  pro  canes ;  S,  pollen 

Inside  near  the  point,  snowing  now  the  seeda  are  arranged;  B,  seed;  10, 
the  same  est  across  ;  11,  the  same  cut  vertkaUy,  choiring  the  embryo  1  19, 
the  embryo  separate. 


HI  ASELLIJS. 

uppor  part  of  the  tube  of  the  filaments;  the  leaflets  cuoiiuate,  having 
a  bum-formed  process  protruding  from  the  bottom ;  the  authors  termi- 
nated by  a  membrane ;  pollen  masses  compressed,  fixed  by  the  tapering 
tope,  pendulous ;  the  stigma  depressed  ;  the  follicle*  smooth ;  the  seeds 
coarse.  Most  of  the  species  are  North  American  herbs,  with  opposite, 
alternate,  or  vertieillate  leave*. 

A.  St/riaca,  Syrian  Swallow-Wort^  has  simple  stems  wilt  lanceolate 
oblong  or  oval  leaves,  gradually  acute,  and  tomentose  beneath;  drooping 
umbels.  Lamarck  states  that  the  native  country  of  this  plant  is  Syria 
and  Egypt.  The  nectaries  or  leaflets  of  the  corona,  like  some  other 
specie*  of  AioUpiai,  act  as  fly-traps.  The  sap  of  this  plant  i>  white, 
and  contains  a  considerable  quantity  of  caoutchouc.  It  baa  been 
recommended  sa  an  expectorant.  The  seeds  are  covered  with  down, 
which  it  waa  at  one  time  proposed  to  spin  into  textures  for  wearing 
apparel;  it  is,  however,  more  adapted  for  stuffing  mattresses  and 
pillows. 

A.  C'waitavka,  Bastard  Ipecacuanha,  has  a  simple  stem,  with 
oblong- lanceolate  glabrous  leaves  tapering  at  both  ends ;  umbels 
erect,  solitary,  lateral  It  is  a  native  of  Curscoa,  Essequibo,  Cumana, 
and  Trinidad.  Its  roots  are  frequently  sent  to  England  as  ipecacuanha. 
The  juice  in  the  West  Indies  is  reputed  to  be  anthelmintic  and  styptic 
The  root  dried  and  powdered  acta  as  an  emetic,  but  not  so  efficaciously 
as  the  root  of  the  true  Ipecacuanha  (Chepadit  [ptcac*anha).  The  route 
of  A.  proli/era  are  also  emetic. 

A.  tvherota.  Tuberous  Swallow-Wort,  has  suberect  stems,  very  hairy, 
and  branched  at  top ;  scattered  oblong-lanceolate  hairy  leaves ;  umbels 
disposed  in  a  terminal  sub-corymb.  It  is  a  native  of  North  America, 
in  stony  places  and  sandy  fielua.  The  roots  are  famed  for  diaphoretic 
properties,  and  in  Virginia  it  is  used  for  this  purpose  in  inflammatory 
diseases,  more  particularly  in  pleuritis  and  dysentery.  The  A .  decumbent 
of  some  authors  is  probably  only  a  variety  of  this  species,  and  has  the 
same  properties. 

Many  other  species  of  this  genua  are  used  as  medicines  in  tile 
countries  where  they  grow.  The  buds  of  A.  stipilacea  are  eaten  by 
the  shepherds  of  Arabia  after  the  manner  of  asparagus  in  this  country. 
The  whole  plant  of  A.  apkytta  may  be  eaten.  A.  giganlta,  an  East 
Indian  species,  is  very  poisonous.  It  kills  cattle  which  eat  it,  but  it 
is  used  in  Hindoo  medicine  in  typhus  fevsr.  The  milky  sap  of  A, 
lacitfera  is  quite  innocuous,  and  is  drunk  in  India  as  a  wholesome 
food;  whilst,  on  the  other  hand,  the  milk  of  A.  laniflora  and  A. 
procera  is  acrid  and  irritating.  The  juice  of  A.  lanifiora  is  used  with 
butter  and  lard  as  an  ointment  for  itch,  and  that  of  A.  procera  is  applied 
to  hides  for  removing  the  hair  before  tanning.  The  A.  arlhmatica  and 
A .  xdncetoxicum  have  both  active  properties,  and  are  now  included,  under 
the  genua  Oynanchwn.     [Ctmanchum.] 

Many  of  the  species  of  Atcltpiat  are  handsome  border- flowers,  and 
worthy  of  cultivation.     They  thrive  well  in  peat-earth,  or  a  light  rich 


protection  at  the  roots  during  severe  winters.  The  tropical  and  sub- 
tropical speoiea  require  the  ordinary  treatment  of  other  stove  and 
greenhouse  plants. 

ASE'LLUS,  a  genus  of  Malacopterygious  Fishes,  to  which  Willughby 
referred  the  Whiting-Pout,  and  Ling.  They  are  now  referred  respectively 
to  the  genera  Morrhua  and  Lola. 

ASH.     [FHAXiiinB.] 

ASP,  a  name  commonly  given  to  several  species  of  venomous  serpents. 
By  naturalists  the  term  is  confined  to  the  Viptra  aipit,  which  is  an 
inhabitant  of  the  European  Alps.  The  asp  which  is  historically 
interesting  from  having  been  employed  by  Cleopatra  as  the  instrument 
of  her  own  destruction,  is  supposed  to  be  the  Ccratta  Haadquittii.  The 
Asp  (imli)  is  often  mentioned  both  by  Greek  and  Roman  writers.  From 
various  circumstances,  however,  and  particularly  from  the  description 
of  Pliny  ('  Nat  Hist'  viii.  85.),  it  is  evident  that  the  most  common 
and  celebrated  is  the  special  to  which  the  modern  Arabs  give  the 
name  of  Bl  Haje,  or  Haje  Nascher.  This  animal  measures  from  3  to 
S  feet  in  length :  it  is  of  a  dark  green  colour,  marked  obliquely  with 
bands  of  brown ;  the  scales  of  the  neck,  back,  and  upper  surface  of  the 
tail  are  slightly  carinated,  and  the  tail  is  about  one-fourth  part  the 
length  of  the  whole  body.  The  Hajo  is  closely  allied  to  the  Cobra 
Capello,  or  Spectacled  Snake  of  India,  tho  chief  apparent  difference 
being  its  want  of  the  singular  yellow  mark  on  the  back  of  the  neck, 
Fmm  which  the  latter  species  derives  its  name.  In  other  respects 
these  two  serpents  are  nearly  of  the  same  size ;  they  are  equally 
venomous,  and  both  have  the  power  of  swelling  out  the  neck  when 
irritated,  and  raising  themselves  upright  upon  their  tails  to  dart  by  a 
single  bound  upon  their  enemies. 

The  poison  of  the  Asp  is  of  the  most  deadly  nature.  Pliny,  in  the 
passage  above  referred  to,  gives  the  following  account  of  this  celebrated 
serpent ! — "  The  neck  of  the  asp  is  capable  of  distension,  and  the  only 
remedy  against  its  bite  is  the  immediate  amputation  of  the  wounded 
part.  This  animal,  otherwise  so  much  to  be  dreaded,  has  a  sentiment, 
jr  rather  a  kind  of  affection,  truly  wonderful.  It  never  lives  alone,  the 
male  and  female  being  constantly  found  together,  and  if  one  happens 
to  be  killed,  the  ether  seeks  with  the  utmost  fury  to  avenge  its  death. 
It  knows  and  selects  tho  destroyer  from  among  crowds ;  it  follows  him 
to  great  distances,  surmounts  every  obstacle,  and  can  only  be  deprived 
»f  its  revenge  by  the  most  speedy  flight,  or  the  intervention  of  some 
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rapid  river.     It  is  difficult  to  say  whether  a 

digs!  of  evils  or  remedies.     For  instance,  she  has  bestowed  ur 

reptile,  so  terrible  from  the  deadly  effects  of  its  poison,  so  indifferent 


a  vision,  its  eyes  being  placed  on  the  sides  of  the  head  no  as  to  prevent 
it  from  seeing  straight  before  it,  that  it  is  frequently  trodden  under 
foot  before  it  is  aware  of  its  danger."  Forskaf,  a  Swedish  naturalist, 
who  has  written  on  the  animals  of  Egypt,  informs  us  that  the  jugglers 
of  Grand  Cairo  have  the  art  of  taming  the  Haje,  as  those  of  India  do 
the  cobra  capello,  and  teaching  it  to  dance  for  tile  amusement  of  the 
populace  ;  taking  care,  however,  to  deprive  it  of  its  poison  fangs, 
though  even  than  they  avoid  its  bite  when  irritated.  The  habit  which 
this  serpent  has  of  erecting  itself  when  approached,  made  the  ancient 
Egyptians  imagine  that  it  guarded  the  places  which  it  inhabited.  They 
made  it  the  emblem  of  the  divinity  whom  they  supposed  to  protect  the 
world ;  and  accordingly  they  have  represented  it  on  their  temples 
sculptured  on  each  side  of  a  globe. 

ASPA'RAGUS,  a  genus  of  plants  belonging  to  the  natural  order 
LUiaeta\  It  is  comprised  by  some  botanists  under  the  order  Atpho- 
dtliiE.  The  specie*  eaten  under  the  name  of  Asparagus  is  the  A. 
offciaalU.  [AsPARio.ua,  in  Aura  ahd  So.  Div.)  There  are  a  great 
□umber  of  species,  natives  of  Asia  and  Africa,  which  an  cultivated 
in  our  gardens  rather  as  matter  of  botanical  interest  than  on  account 
of  their  beauty  or  utility.  The  roots  of  A.  racmoia  and  A.  adtcenderu 
are  employed  medicinally  in  the  North  of  India. 

ASPEN.     [Populus.] 

ASPERGI'LLUM,  a  genus  of  Fuiieoltnu  JfoHaica,  furnished  with 
a  bivalve  shell  incrusted  as  it  were  in  a  tubular  testaceous  sheath. 
This  tubular  sheath  gradually  lessens  in  diameter  to  the  aperture 
which  is  farthest  from  the  incorporated  bivalve.  The  end  nearest  to 
the  bivalve  la  dilated  into  a  concave  dink,  with  a  central  fissure,  and 
perforated  with  minute  but  raised  holes.  The  disk  is  bordered  by  a 
tubular  frill.  There  are  but  few  species,  and  of  these  AtpergiUum 
Jammuat,  known  to  collectors  aa  the  Watering- Pot,  is  the  most 


ASPEHULA,  a  genus  of  plants  belonging  to  the  natural  order 
Rubiacta  or  Qaliacea.  The  genus  is  known  by  its  funnel-shaped 
corolla,  and  by  the  fruit  being  dry  and  not  crowned  with  the  limb 
of  the  calyx. 

A.  odoraia,  the  Woodruff,  has  its  leaves  six  or  eight  in  a  whorl,  with 
perfectly  white  flowers.  It  occurs  in  woods,  and  is  found  throughout 
Europe.  It  is  abundant  in  some  parte  of  England.  The  whole  plant 
is  remarkable  for  its  fragrance  when  dried. 

A.  Oj/rumchicha  has  its  leaves  four  in  a  whorl,  and  flowers  of  a  lilac 
colour.  It  is  found  on  dry  banks  and  hills  in  limestone  districts.  It 
is  common  in  Great  Britain,  where  it  is  called  Quinsy-Wort  on  account 
of  its  supposed  value  as  a  remedy  in  Bore  throat.  It  Is  slightly 
astringent.  Two  other  species,  A.  tnouii  and  A.  lawiso,  are 
doubtful  natives,  but  found  wild  now  in  England. 

(Babington'a  Manual  of  Briiiih  Botany.) 

ASPHA'LTCM  (a  Greek  word,  krtqarsr,  of  unknown  etymology), 
frequently  known  by  the  name  of  Slaggy  or  Compact  Mineral  Pitch, 
is  one  of  the  varieties  of  Bitumen  arising  from  the  decomposition  of 
vegetable  matter.  It  occurs  massive,  of  a  dark  brown  or  black  colour, 
with  a  conchoidal  fracture  and  a  resinous  lustre.  It  is  opaque,  and 
exceedingly  brittle  at  a  low  temperature,  but  softens  and  fuses  by  the 
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application  of  heat ;  in  density  it  varies  from  that  of  water  to  1*6.  It 
may  be  recognised  fay  the  following  characters :  -  It  ii  iiuoluble  in 
alcohol,  bat  soluble  in  about  Ave  timet  its  weight  of  naphtha,  with 
which  it  forms  a  good  and  useful  varnish ;  its  combustion  is  rapid 
anil  brilliant,  with  the  production  of  the  bituminous  odour. 

It  is  found  in  most  countries,  but  most  abundantly  on  the  shores 
ur  Boating  on  the  surface  of  the  Dead  Sea  ;  at  Hit,  above  Babylon,  on 
the  Euphrates ;  near  the  Tigris :  in  Trinidad  in  the  West  Indies  it 
fills  a  basin  of  three  miles  in  circumference,  and  of  unknown  dopth. 
There  is  a  pitch-spring  in  Zante  which  is  known  to  have  been  at  work 
for  above  2000  years.  (Herod,  ir.  195).  It  is  also  found  in  limestone 
atBleibcrg  inCariothia;  in  beds  of  sandstone  in  Albania,  and  in  veins 
in  the  Hare  in  Germany ;  in  Derbyshire,  Shropshire,  and  several 
other  places.  It  is  the  principal  colouring  matter  of  the  dark  indu- 
rated marl,  or  shale,  which  is  found  in  coal  districts. 

ASPHODE'LE^E,  or  the  Asphodel  Tribe,  are  MoDoootyledonoue 
Plauts,  which,  although  the;  form  a  very  natural  assemblage  alone, 
are  now  placed  by  Lindley  as  a  subdivision  of  the  order  Liliacea. 
They  are  for  the  most  part  easily  recognised,  although  in  certain 
species  and  genera  they  approach  other  orders  so  closely  as  to  be 
distinguished  only  with  great  difficulty.  Tbey  all  have  regular  flowers 
with  3  sepals,  and  3  petals  of  nearly  equal  size  and  colour,  8  (very 
seldom  3)  stamens,  and  a  superior  3-celled  ovary,  with  only  1  style. 
Their  fruit  is  either  dry  or  succulent,  and  their  seeds  have  a  brittle 

Aipkoddta  are  known  from  Junceir,  or  the  Rush  Tribe,  by  their 
larger  and  more  coloured  flowers,  and  by  the  hardness  of  the  coat  of 
their  seeds ;  from  IMiaeea,  or  the  Lily  Tribe,  by  the  smallness  of  their 
flowers,  and  the  hard  coat  of  the  seeds ;  and  from  Mclcmthacttc,  or 
the  Colohicum  Tribe,  by  their  single  stylo,  and  by  their  anthers  being 
turned  towards  the  ovary.  Thoy  may  be  formed  into  two  subdivisions. 

The  first,  or  the  Aliiaaom  subdivision,  in  which  there  is  no  true 
stem,  and  which  consists  entirely  of  bulbous  species,  the  roots  being 
emitted  and  perishing  annually.  To  this  belong  the  Onion,  Garlic,  and 
their  allies,  together  with  the  Hyacinth,  Squill,  and  Star  of  Bethlehem 
{Ornitkogalum).     A  great  quantity  of  species  are  favourites  with  the 
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horticulturists  on  account  of  their  early  appearance  in  the  spring  and 
their  easy  cultivation. 

The  second  subdivision,  consisting  of  the  true  Asphodels  [Abpho- 
DELUs]  and  those  which  resemble  them,  have  no  bulbs,  bat  in  their 
stead  clusters  of  fleshy  roots  such  as  we  find  in  the  Asparagus,  which 
belongs  to  this  subdivision;  the  atoms  of  these  are  frequently  woody, 
but  in  that  case  they  are  branched :  Draaaia,  or  the  Gum-Dragon 
Tree,  is  a  moat  remarkable  instance  of  this,  it  having  almost  the 
appearance  of  a  Dicotyledon  when  deprived  of  foliage.  This  sub- 
division also  contains  Aloes,  with  their  thick  fleshy  leaves  and  forked 
stems.    [AloeJ 

ASPHO'DKLUS,  a  genus  of  plants  the  type  of  the  natural  order 
Atphodtlttz.  It  comprehends  some  handsome  hardy  perennial  plants, 
with  fleshy  finger-like  roots,  and  upright  undivided  annual  stems 
covered  with  long  leaves ;  they  are  among  the  most  highly  developed 
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very  often  seen  in  cottage-gardens  or  on  the  outskirts  of  shrubberies. 
It  grows  wild  in  Baxbary,  Sicily,  Dalmatia,  tho  Peloponnesus,  and 
even  spreads  into  the  Crimea.  Its  atoms  are  from  2  to  3  feet  high, 
never  branched,  and  covered  all  over  with  long  narrow  bluish-green 
leaves,  which  have  very  broad  sheathing  bases.  The  flowers  are 
handsome,  deep  yellow,  with  a  green  streak  on  the  outside  of  each 
petal.     The  fruit  consists  of  red  pulpy  berries. 

Very  nearly  related  to  this  are  A.  capiliarit,  which  differs  chiefly 
in  its  very  narrow  leaves,  shorter  bracts,  and  extremely  narrow 
divisions  of  the  flower;  and  A.  Sibiricui,  figured  in  the  'Botanical 
Register,'  plate  1E07,  which  is  principally  known  by  its  dwarf er 
stature,  earlier  and  paler  flowers,  more  glaucous  leaves,  and  shorter 

A.   'albwt,   or  the  White   Asphodel,   found  all  over  the  southern 

!>rovincea  of  Europe  and  the  basin  of  the  Mediterranean  Sea,  is  as 
requently  seen  as  the  first,  and  in  similar  situations.  Its  flowers  are 
white  with  a  reddish  streak  on  the  outside  of  each  petal,  and  are 
disposed  in  branched  clusters.  A.  romomi  of  many  gardens  seems 
merely  a  branched  state  of  this  species,  and  several  other  reputed 
species  with  white  flowers  are  also  in  all  probability  not  distinct. 

ASPIDIA'RIA  (Prosl).  Several  species  of  the  Ltpidodtndra  of 
Sternberg  are  thus  named.     They  are  from  the  Coal  Formation. 

ASPI'DIUM,  a  genus  of  Ferns,  and  one  under  which  many  species 
were  arranged  by  older  botanists,  which  are  now  placed  under  new 
genera.  [PoLiroDIiCBJa.]  One  of  the  most  remarkable  species  of 
this  genus  is  the  Aipidium  Baroma,  or  Tartarian  Lamb,  which  has 
been  referred  by  Mr.  Smith  to  the  genus  Cibotium.  This  plant,  from 
its  peculiar  colour  and  form,  was  at  one  time  really  supposed  to  be  a 
kind  of  vegetable  ftnjppnl,  as  the  following  account  from  Struys,  an 
old  traveller,  proves  : — "  On  the  western  side  of  the  Volga,"  he  says, 
"  there  is  an  elevated  salt  plain  of  vast  extent,  but  wholly  uncultivated 
and  uninhabited.  On  this  plain,  which  furnishes  all  the  neighbouring 
countries  with  salt,  grows  the  Boranez.  or  Boraitsch.  This  wonderful 
plant  has  the  shape  and  appearance  of  fl  lamb,  with  feet,  head,  and 
tail  distinctly  formed.  Bonnes,  in  the  language  of  Muscovy,  signifies 
a  little  lamb,  and  a  similar  name  is  given  to  this  plant.  Its  skin  is 
covered  with  very  white  down  as  soil  as  silk.  The  Tartars  and 
Muscovites  esteem  it  highly,  and  preserve  it  with  great  care  in  their 
houses,  where  I  have  seen  many  such  lambs.  The  sailor  who  gave  me 
one  of  these  precious  plants  found  it  in  a  wood,  and  I  had  its  skin 
mads  into  an  under-waistcoat.  I  learned  at  Aatracan,  from  those  who 
were  best  acquainted  with  the  subject,  that  the  Iamb  grows  upon  a 
stalk  about  three  feet  high  ;  that  the  port  by  which  it  is  sustained  is 
a  kind  of  navel,  and  that  it  turns  itself  round,  and  bends  down  to  tho 
herbage  which  serves  for  its  food.  They  also  said  it  dries  up  and 
pines  away  when  the  grass  fails."  Struys  adds  many  other  wonderful 
things  about  this  plant  His  statement  is  however  substantially 
correct.  The  rhizonia  of  the  A.  Baroma  presents  a  rude  resemblance 
to  an  animal.  It  is  covered  with  a  silky  down,  and  when  cut  into  has 
a  soft  inside  with  a  reddish  flesh-coloured  appearance,  sufficient  to 
account  for  the  origin  of  the  fables  with  regard  to  its  animal  nature. 
Is  is  not  improbable  that  this  fern  dries  up  when  the  grass  does,  but 
of  course  the  one  has  no  dependence  on  the  other.    The  Baromez 

Eossesses  the   astringent  property   which    is  common  to  all  ferns ; 
once  it  has  been  used  as  a  styptic. 

Aipidium  Fiix-Mat  (now  Lattrtra  Filix-Mat),  the  Male  Fern,  is  a 
native  of  Great  Britain,  and  is  admitted  into  the  British  Pharmaco- 
poeias en  account  of  its  anthelmintic  properties.  It  has  bipinnate 
fronds,  obtuse  and  serrated  pinnules,  the  sori  near  the  central  nerve, 
the  lateral  nerves  forked.  It  is  abundant  throughout  Europe,  and 
grows  in  stony  places  on  the  skirts  of  woods,  in  open  plantations  and 
roadsidee.  The  part  used  in  medicine  is  the  root,  or  rather  the  root- 
stock.  This  part  of  the  plant  is  collected  for  medicinal  purposes 
between  the  end  of  May  and  the  middle  of  September.  It  will  not 
keep  well,  and  should  be  renewed  at  least  every  two  years.  It  has 
often  been  chemically  analysed,  and  is  found  to  contain — 

Starch      ........    10 

Dncrystallisable  Sugar 10 

Gum 10 

Fiied  Oil T 

Benin i 

Salts,  Volatile  Oil 14 

100 


iditions  in  which  be  had  found  it  efficacious  in  expelling  tape- 
worm. The  beet  mode  of  administering  it  is  as  an  ethenal  tincture ; 
the  ether  seems  to  dissolve  the  resinous  oil  on  which  the  active  pro- 
parties  of  the  plant  depend.  The  dose  of  the  root  according  to 
Peschier  is  about  one  drachm. 

A.  dilalatum  (Lattrtra  diiMata),  a  British  fern,  ie  often  confounded 
with  the  last  for  medicinal  purposes.  It  has  sub-tripinnate  fronds ; 
oblong,  blunt,  inciso-pinnatifld  lobes ;  spinose,  mucronate  segments  ; 
a  deciduous  unfringod  indusium.  This  is  a  common  fern,  but  loss 
generally  diffused  than  the  last 

A.  Ftfit-Fcmiiui  (Athyriim  Ptiix-Pcmitw),  Lady-Fern,  has  a  lanceo- 
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late  pinnate  frond ;  pinna  linear,  unite,  regularly  pinnate ;  pinnules 
linear-oblong,  quite  distinct,  deeply  serrate  or  pinnatifld ;  segments 
with  2  or  S  teeth.  This  is  one  of  the  moat  beautiful  of  the  British 
ferns.  The  root  is  sometimes  gathered  for  that  of  the  Hale  Fern.  It  has 
"  a  short  perpendicular  root-stock,  black  externally,  with  black  root' 
fibres;  and  the  tuft*  or  bason  of  the  leaf-stalks,  which  compose  the 
greater  part  of  it,  form  a  very  acute  angle  with  its  axis,  while  those 
of  the  Hale  Shield-Fern  extend  outwwds  at.  a  more  open  angle." 
(Christison.) 

(Burnett,  Outliw  of  Botany ,-  Bebington,  Manual  of  Britiih  Botany  ; 
Ohristi son,  Diopaaaiory,) 

ASFIDOPHOHUS,  a  genus  of  Acanthopterygious  Fishes,  One 
species,  the  A.  Ewropavi  is  found  on  the  coaata  of  England  and 
Scotland.  It  is  known  by  the  names  of  the  Armed  Bullhead,  the 
Pogge,  the  Lyris,  Sea-Poacher,  Pluck,  and  Noble.  It  is  a  small  fish 
seldom  exceeding  6  inches  in  length.     (Virrall,  BritiA  Puka.) 

ASPIDOKTI  Y'NCHUS,  a  genua  of  Fossil  Ganoid  Fishes,  from  the 
Lias  and  Oolite  of  England.     (Agassis.) 

ASPIDU'RA.  A  foasil  species  of  Ophiuroid  Eohinoderma  la  thus 
named  by  Agassis.     From  the  Lias  of  Yorkshire. 

AHPLE'N  IUM,  a  genua  of  plants  belonging  to  the  natural  order  of 
Ferna.  [PoLTFODIACKatl  -It  baa  elongated  straight  son,  with  an 
induaium  opening  towards  the  central  nerve  or  midrib.  The  species 
of  this  genus  are  known  by  the  name  of  Spleenworts.  Several  of  them 
are  common  in  Great  Britain. 

A.  lanceaiat-aa,  of  Hudson,  has  lanceolate  doubly  pinnate  fronds ; 
the  pinnules  ovate  and  deeply  and  sharply  toothed,  or  lobed ;  the 
sori  short,  nearly  marginal.  It  is  a  native  of  England  and  Wales,  on 
rocks  and  walla,  but  its  distribution  is  very  local.  It  is  also  a  native 
of  France,  but  its  European  habitats  are  few. 

A.  A  titanium  -nigrum,  Black  Spleenwort,  ha*  triangular  attenuated 
fronds,  twice  or  thrice  pinnate,  the  pinna)  and  pinnules  triangular, 
sharply  toothed ;  sori  elongated,  central  This  plant  is  a  native  of 
Europe,  and  is  abundantly  distributed  throughout  the  United 
Kingdom,  where  it  occurs  on  rocks,  walls,  ruins,  and  hedge-rows. 
This  is  one  of  the  ferns  formerly  much  used  in  medicine,  and  is  stated 
by  Ray  to  be  efficacious  in  cough,  asthma,  pleuritis,  jaundice,  atone, 
gravel,  and  other  riiarsina  It  has  not  however  any  reputation 
amongst  modern  practitioners  of  medicine. 

A.  Ruta-muraria,  Wall-Rue,  has  bipinnate  fronds,  the  pinnules 
rhomboid  wedge-shaped,  notched  or  toothed  at  the  end ;  the  indusium 
jagged.  This  fern  is  very  common  on  rocks  and  old  walla  iu  Great 
Britain  sod  throughout  Europe,  sad  is  also  a  native  of  North 
America,  It  was  at  one  time  used  aa  a  remedy  in  coughs  and 
asthmas,  obstructions  of  the  liver,  and  in  cutaneous  rliirnmt ;  but  has 
now  fallen  into  disuse, 

A .  Trichomona,  Common  Spleenwort,  has  pinnate  linear  fronds ; 
roundish  orate,  crenate,  stalked  pinna) ;  the  nerves  forked  below  the 
soil  It  is  very  common  throughout  Great  Britain  on  rocks,  walla, 
churches,  ruins,  bridges,  and  hedgerows.  It  is  a  native  also  of 
Europe,  Africa,  and  the  United  States.  This  fern  has  been  also  used 
in  medicine,  and  for  the  same  diseases  as  the  previous  species,  but  it 
has  fallen  now  entirely  into  disuse. 

The  other  British  species  of  AipUniun  are  A.  altti-nifolium,  A. 
Kptenlriimale,  A.  aaarmNm,  A.  Tiride. 

These  and  other  ferns  may  be  eaail 
situations  resembling  their  natural 
atmosphere,  plenty  of  apace,  and  natural  shade,  with  a  due  supply  of 
water.  They  may  be  planted  on  decayed  wood,  in  holes  of  rocks  and 
brick,  with  almost  any  soil.  One  of  the  most  elegant  modea  of  culti- 
rating  them  ia  by  means  of  inverted  jars,  under  which  they  will  thrive 
in  any  sandy  or  light  soil. 

(Bubington,  Manual ;  Newman,  ffittoty  of  Jlrilith  Ferns ;  Ward, 
Growls,  of  Plant!  in  Qlated  Caiet.) 

ASPBETJO,  a  genus  of  Abdominal  Halacopterygious  Fishes,  charac- 
terised by  the  horisontal  flatness  of  the  head,  and  the  enlarge! 


are  too  frequently  undervalued,  from  being  contrasted  with  those  of 
the  horse,  without  considering  the  different  nature  of  the  treatment 
which  these  two  quadrupeds  receive — the  care  and  attention  bestowed 
upon  developing  the  form  and  cultivating  the  spirit  of  the  one,  and 
the  neglect  and  ill  usage  to  which  the  other  is  so  generally  subjected. 
Buffon  has  well  observed  that  the  ass  ia  despised  and  neglected  only 
because  we  possess  a  more  noble  and  powerful  animal  in  the  horse  ; 
and  that  if  the  horse  were  unknown,  the  care  and  attention  which  ia 
lavished  upon  him,  being  transferred  to  bis  now  neglected  and 
despised  rival,  would  have  increased  the  size  and  developed  the  mental 
qualities  of  the  ass  to  an  extent  which  it  would  be  difficult  to 
anticipate,  but  which  eastern  travellers  who  bave  observed  both 
mfaaeji  in  their  native  climates,  and  among  nations  by  whom  they  uv 
equally  valued  and  the  good  qualities  of  each  justly  appreciated, 
assure  us  to  be  the  fact.  Indeed,  the  character  and  habits  of  these 
two  quadrupeds  are  directly  opposed  in  almost  every  respect.  The 
horse  is  proud,  fiery,  and  impetuous,  nice  in  hie  tastes,  and  delicate  in 
constitution  ;  like  a  pampered  menial  he  is  subject  to  many  diseases, 
and  acquires  artificial  wants  and  habits  which  are  unknown  in  a  state 
of  nature.  The  ass  on  the  contrary  is  humble,  patient,  and  contented 
with  scanty  and  coarse  fare  which  other  cattle  reject ;  he  bears  with 
patience  and  fortitude  the  most  cruel  and  oppressive  treatment ;  yet 
he  ia  more  susceptible  of  strong  attachment  than  the  horse,  has 
apparently  more  prudence  and  reflection,  and  is  capable  of  a  degree  of 
education  which  would  not  be  anticipated  from  the  forlorn  and 
dejected  appearance  which  coarse  food  and  harsh  treatment  have 
rendered  habitual  to  him.  In  Persia,  Arabia,  and  other  eastern  coun- 
tries however  the  sss  is  a  very  different  animal  from  what  he  is  In 
Western  Europe.  There,  instead  of  being  neglected  and  despised, 
half-starved,  and  treated  with  cruelty,  care  is  taken  to  cultivate  the 
breed  by  crossing  the  finest  specimens ;  even  the  Wild  Ass  is  procured 
for  this  purpose,  the  pedigrees  of  the  different  races  are  carefully 
recorded,  and  the  size,  strength,  and  symmetry  of  the  asa  so  much 
improved  that  he  is  rendered  equal  to  the  horse  for  most  purposes, 
and  in  some  cases  even  bis  superior.  "The  asses  of  Arabia,  says 
Chardin,  "are  perhaps  the  handsomest  animals  in  the  world ;  their 
ooat,ts  smooth  and  clean  ;  they  carry  the  head  elevated,  and  have  fins 
and  well-formed  legs,  which  they  throw  out  gracefully  in  walking  or 
galloping.  They  are  used  only  for  the  saddle,  and  are  imported  in 
vast  numbers  into  Persis,  where  they  are  frequently  sold  for  100  livree; 
and  being  taught  a  kind  of  easy  ambling  pace,  are  richly  caparisoned, 
and  used  only  by  the  rich  and  luxurious  nobles." 

The  ass  is  properly  speaking  a  mountain  animal ;  his  hoofs  are 
long,  and  furnished  with  extremely  sharp  rims,  leaving  a  hollow  in 


the  Silura  of  Linmeus  (from  which  extensive  gi 


indeed,  they  wer 


re  genua 

originally  separated  by  that  great  naturalist  himself )  by  the  ,  , 
tional  length  of  the  tail ;  by  having  the  eyes  placed  in  the  upper 
eurface  of  the  head,  and  the  intermaxillary  bones  oonoaaled  beneath 
the  ethmoid,  directed  backwards,  and  furnished  with  teeth  only  along 
their  posterior  margin ;  and  finally,  they  are  remarkable  as  being  the 
only  known  fish,  not  being  cartilaginous,  which  have  not  moveable 
operculs,  the  bones  of  which  these  organs  are  composed  being 
soldered  on  either  side  to  the  tympanum  and  pre-opereulum.  The 
opening  of  the  gills  is  consequently  formed  by  a  single  silt  in  the  skin 
immediately  behind  the  posterior  side  of  the  head;  and  their 
membrane  is  composed  of  six  branchlostegous  rays.    The  lower  jaw  ia 


__t  a  single  dorsal  flu,  which 

i  of  small  extent,  and  situated  on  the  fore-part  of  the  body :  the  anal 
tin  on  the  contrary  is  very  large,  and  occupies  the  entire  length  of  the 
tail.  This  genus  contains  bat  very  few  species,  the  principal  of  which, 
the  Silurut  Atpredii  at  Linnaeus,  inhabits  the  rivers  and  lakes  of 


Tim~**&' 


the  centre,  by  which  u 


is  he  is  enabled  to  tread  with  more  security 
s  sides  of  hills  and  craggy  places. 
e  contrary  is  round  sad  nearly  flat 
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underneath,  and  we  accordingly  find  that  he  is  most  serviceable  in  level 
countries ;  and  indeed  experience  has  long  since  taught  us  that  he  is 
altogether  unfitted  for  crossing  rocky  and  steep  mountains.  As 
however  the  more  diminutive  size  of  the  ass  rendered  him  compara- 
tively less  important  as  a  beast  of  burden,  the  ingenuity  of  mankind 
early  devised  a  means  of  remedying  this  defect,  by  crossing  the  hone 
and  ass,  and  thus  procuring  an  intermediate  animal,  uniting  the  size 
and  strength  of  the  one  with  the  patience,  intelligence,  and  sure- 
footedness  of  the  other. 

The  Wild  Ass,  called  Koulan  by  the  Persians,  is  still  common  in 
many  parts  of  Central  Asia.  It  stands  much  higher  on  its  limbs  than 
the  common  ass,  its  legs  are  longer  and  more  slender,  and  it  is 
altogether  a  more  graceful  and  symmetrical  animaL  The  mane  is 
composed  of  short  erect  hair  of  a  dusky  colour  and  rather  a  woolly 
texture;  the  colour  of  the  body  is  a  uniform  silvery  gray,  with  a 
broad  coffee-coloured  stripe  extending  down  the  back  from  the  mane 
to  the  tail,  and  crossed  on  the  shoulder  by  a  transverse  band,  as  in  the 
domestic  variety.  The  Koulan  inhabits  the  parts  of  Central  Asia 
from  48°  N.  lat  to  the  northern  confines  of  India.  They  migrate 
from  north  to  south  according  to  the  season.  In  summer  they  are 
commonly  found  about  Lake  Aral,  but  in  autumn  they  collect  in 
vast  troops  under  the  conduct  of  a  regular  leader,  and  proceed 
towards  the  south,  arriving  at  Cutch  and  Quzerat  in  October  or 
November,  and  returning  northward  again  in  the  middle  of  spring. 
The  Persians  and  Tartars  hold  the  flesh  of  the  Koulan  in  high  esteem, 
and  hunt  it  in  preference  to  all  other  descriptions  of  game.  Olearius 
assures  us  that  he  saw  no  fewer  than  thirty-two  wild  asses  slain  in  one 
day  by  the  Shah  of  Persia  and  his  court,  the  bodies  of  which  were 
Bent  to  the  royal  kitchens  at  Ispahan ;  and  we  know  from  Martial  that 
the  epicures  of  Rome  held  the  flesh  of  the  Onager,  or  Wild  Ass,  in  the 
same  estimation  as  we  do  venison  ( '  Epig.'  xiii.  97 ). 

From  a  passage  in  Pliny  (lib.  viii.  c.  44)  it  would  appear  that  the 
Onager  inhabited  Africa,  and  that  the  most  delicate  and  best  flavoured 
lalisiones,  or  fat  foals,  were  brought  from  that  continent  to  the  Roman 
markets.  Leo  Africanus  repeats  the  same  story  of  wild  asses  being 
found  in  Africa,  but  no  traveller  has  since  met  with  them,  and,  so  far 
as  we  at  present  know,  the  species  is  confined  to  Asia.  It  has  even 
retired  from  Syria  and  Asia  Minor,  where  it  was  formerly  found. 
[Equida.] 

ASS  APANS,  the  name  of  a  species  of  Flying  Squirrels. 

ASTACOLITES,  in  Zoology,  one  of  the  names  given  by  ancient 
geologists  to  the  fossil  remains  of  the  Long-Tailed  or  Lobster-like 
Crustaceans. 

A'STACUS  (Leach,  Desmarest),  a  genus  of  Long-Tailed  Crustaceous 
Animals,  including  the  common  Lobster.  It  was  formed  by  Gronovius 
from  the  genus  Cancer  of  Linnaeus  and  of  ancient  authors,  which  also 
comprised  the  Short-Tailed  Crustaceous  Decapods,  with  the  exception 
of  Hippo.  Fabricras  broke  it  down  into  the  genera  Pagwrvs,  Qalathta, 
and  ScyUarus;  leaving  Attacus  to  represent  a  certain  number  of 
Crustaceans,  from  which  he  afterwards,  having  the  advantage  of 
DaldorfTs  labours,  separated  the  genera Palmunu,  Palcemon,  Alpheus, 
Peneus,  and  Crangon.  Our  countryman  Leach,  in  adopting  the  genus 
as  left  in  its  last  shape  by  Fabricius,  separates  from  it  the  genus 
Nephrops,  of  which  there  is  only  one  species  recorded,  the  Norway 
Lobster  (Nephrops  Norvegicus).  Desmarest  adopts  the  views  of  Leach, 
and  the  genus  Astacus  is  now  reduced  to  very  few  species. 

Of  these  species  the  most  interesting,  from  their  commercial  value 
as  food,  are  the  common  Lobster  (A  status  marinus)  and  the  Craw-Fish 
(Astacu*  fiuviatilis.) 

The  Lobster  is  found  in  the  greatest  abundance  on  the  rocky  coasts 
of  this  kingdom,  in  clear  water  of  no  very  great  depth,  at  the  time  of 
depositing  its  eggs,  about  the  middle  of  summer.  Pennant  mentions 
the  great  quantities  supplied  to  the  London  markets,  in  his  time,  from 
the  Orkneys  and  the  eastern  coasts  of  Scotland ;  and  states  the  number 
annually  brought  in  well-boats  from  the  neighbourhood  of  Montrose 
alone  at  60,000  or  70,000.  But  almost  incredible  as  the  consumption 
of  this  species  is,  nature  has  provided  for  its  security  by  the  most 
profuse  fecundity.  Doctor  Baster  says  that  he  counted  12,444  eggB 
under  the  tail  of  one  female  lobster,  besides  those  that  remained  in 
the  body  unprotruded. 

Lobsters  are  very  voracious,  and  the  fishery  for  them  is  carried  on 
sometimes  by  means  of  traps,  or  '  pots '  (as  they  are  called  in  some 
places),  made  of  twigs,  baited  with  garbage,  lowered  into  the  sea  and 
marked  by  a  buoy ;  sometimes  by  nets  baited  with  the  same  materials ; 
and  in  some  countries,  by  torch-light,  with  the  aid  of  a  wooden 
instrument,  which  acts  like  a  forceps  or  a  pair  of  tongs. 

One  of  the  best  narratives  of  the  habits  of  the  lobster  extant,  is  to 
be  found  in  the  following  letter  from  Mr.  Travis,  of  Scarborough,  to 
Mr.  Pennant,  dated  on  the  26th  October,  1768 : — 

"  We  have  vast  numbers  of  fine  lobsters  on  the  rocks  near  our  coast. 
The  large  ones  are  in  general  in  their  best  season  from  the  middle  of 
October  till  the  beginning  of  May.  Many  of  the  small  ones,  and  some 
few  of  the  larger  sort,  are  good  all  the  summer.  If  they  be  4  4  inches 
long,  or  upwards,  from  the  tip  of  the  head  to  the  end  of  the  back 
shell,  they  are  called  sizeable  lobsters.  If  only  4  inches,  they  are 
esteemed  half  size ;  and  when  sold,  two  of  them  are  reckoned  for  one 
of  size.  If  they  be  under  4  inches,  they  are  called  Pawks,  and  are 
not  saleable  to  the  carriers,  though  in  reality  they  are  in  the  summer 


months  superior  to  the  large  ones  in  goodness.  The  pincers  of  ono 
of  the  lobster's  large  claws  are  furnished  with  knobs,  and  those  of  the 
other  claw  are  always  serrated.  With  the  former  it  keeps  firm  hold 
of  the  stalks  of  submarine  plants,  and  with  the  latter  it  cuts  and  minces 
its  food  very  dexterously.  The  knobbed,  or  numb  claw,  as  the  fisher- 
men call  it,  is  sometimes  on  the  right  side,  and  sometimes  on  the  left, 
indifferently.  It  is  more  dangerous  to  be  seized  by  them  with  the 
cutting  claw  than  the  other;  but,  in  either  case,  the  quickest  way  to 
get  disengaged  from  the  creature  is  to  pluck  off  its  claw.  It  seems 
peculiar  to  the  lobster  and  crab  when  their  claws  are  pulled  off  that 
they  will  grow  again,  but  never  so  large  as  at  first. 

"  The  female  or  hen  lobster  does  not  cast  her  shell  the  same  year 
that  she  deposits  her  ova,  or  in  the  common  phrase,  is '  in  berry.'  When 
the  ova  first  appear  under  her  tail,  they  are  very  small  and  extremely 
black ;  but  they  become,  in  succession,  almost  as  large  as  ripe  elder- 
berries before  they  are  deposited,  and  turn  of  a  dark-brown  colour, 
especially  towards  the  end  of  the  time  of  her  depositing  them.  They 
continue  fall  and  depositing  the  ova  in  constant  succession,  as  long  as 
any  of  that  black  substance  can  be  found  in  their  body,  which  when 
boiled  turns  of  a  beautiful  red  colour,  and  is  called  their  CoraL  Hen- 
lobsters  are  found  in  berry  at  all  times  of  the  year,  but  chiefly  in 
winter.  It  is  a  common  mistake,  that  a  •berried  hen  is  alwayB  in 
perfection  for  the  table.  When  her  berries  appear  large  and  brownish, 
she  will  alwayB  be  found  exhausted,  watery,  and  poor.  Though  the 
ova  be  cast  at  all  times  of  the  year,  they  seem  only  to  come  to  life 
during  the  warm  summer  months  of  July  and  August.  Great  numbers 
of  them  may  then  be  found,  under  the  appearance  of  tadpoles,  swim- 
ming about .  the  little  pools  left  by  the  tides  among  the  rocks,  and 
many  also  under  their  proper  form,  from  half  an  inch  to  four  inches 
in  length. 

"  In  casting  their  shells,  it  is  hard  to  conceive  how  the  lobster  is 
able  to  draw  the  fish  of  their  large  claws  out,  leaving  the  shells  entire 
and  attached  to  the  shell  of  their  body;  in  which  state  they  are 
constantly  found.  The  fishermen  say  the  lobster  pines  before  casting, 
till  the  fish  in  its  large  claw  is  no  thicker  than  the  quill  of  a  goose, 
which  enables  it  to  draw  its  parts  through  the  joints  and  narrow 
passage  near  the  trunk.  The  new  shell  is  quite  membranous  at  first, 
but  hardens  by  degrees.  Lobsters  only  grow  in  size  while  their  shells 
are  in  their  soft  state.  They  are  chosen  for  the  table  by  their  being 
heavy  in  proportion  to  their  size,  and  by  the  hardness  of  their  shells 
on  their  sides,  which  when  in  perfection  will  not  yield  to  moderate 
pressure.  Barnacles  and  other  small  shell-fish  adhering  to  them  are 
esteemed  certain  marks  of  superior  goodness.  Cock-lobsters  are  in 
general  better  than  the  hens  in  winter;  they  are  distinguished  by 
the  narrowness  of  their  tails,  and  by  their  having  a  strong  spine 
upon  the  centre  of  each  of  the  transverse  processes  beneath  the  tail 
which  support  the  four  middle  plates  of  their  tails.  The  fish  of  a 
lobster's  claw  is  more  tender,  delicate,  and  easy  of  digestion,  than 
that  of  the  tail  Lobsters  are  not  taken  here  in  pots,  as  is  usual 
where  the  water  is  deeper  and  more  still  than  it  is  upon  our  coast. 
Our  fishermen  use  a  bag-net  fixed  to  an  iron  hoop,  about  2  feet  in 
diameter,  and  suspended  by  three  lines  like  a  scale.  The  bait  is 
commonly  fish-guts  tied  to  the  bottom  and  middle  of  the  net.  They 
can  take  none  in  the  daytime,  except  when  the  water  is  thick  and 
opaque :  they  are  commonly  caught  in  the  night ;  but  even  then  it  is 
not  possible  to  take  any  when  the  sea  has  that  luminous  appearance 
which  is  supposed  to  proceed  from  the  Ncreit  noctiluca.  In  summer, 
the  lobsters  are  found  near  the  shore,  and  thence  to  about  6  fathoms 
depth  of  water;  in  winter,  they  are  seldom  taken  in  less  than  12  or 
15  fathoms.  Like  other  insects  [crustaceans]  they  are  much  more 
active  and  alert  in  warm  weather  than  in  cold.  In  the  water  they- 
can  run  nimbly  upon  'their  legs  or  small  claws,  and  if  alarmed  can 
spring  tail  foremost  to  a  surprising  distance,  as  swift  as  a  bird  can 
fly.  The  fishermen  can  see  them  pass  about  80  feet,  and  by  the 
swiftness  of  their  motion,  suppose  they  may  go  much  farther.  Athenams 
remarks  this  circumstance,  and  says  that  the  incurvated  lobsters 
will  spring  with  the  activity  of  dolphins.  Their  eyes  are  raised  upon 
moveable  bases,  which  enables  them  to  see  readily  every  way.  When 
frightened  they  will  spring  from  a  considerable  distance  to  their  hold 
in  the  rock ;  and,  what  is  not  less  surprising  than  true,  will  throw 
themselves  into  their  hold  in  that  manner  through  an  entrance  barely 
sufficient  for  their  bodies  to  pass,  as  is  frequently  seen  by  the  people 
who  endeavour  to  take  them  at  Filey  Bridge.  In  frosty  weather,  if 
any  happen  to  be  found  near  the  snore,  they  are  quite  torpid  and 
benumbed.  A  sizeable  lobster  is  commonly  from  one  pound  to  two 
in  weight.  There  was  one  taken  here  this  summer  which  weighed 
above  four  pounds,  and  the  fishermen  say  they  have  seen  some  which 
were  of  six  pounds,  but  these  are  very  rare." 

There  is  no  doubt  that  the  lobster  changes  its  shell  annually ;  but 
the  mode  in  which  this  operation  is  performed  is  not  satisfactorily 
known.  Some  suppose  that  the  old  shell  is  thrown  off,  and  that  the 
animal  retires  to  some  lurking  place  to  avoid  the  voracity  of  his 
crust-clad  fellows,  till  his  new  covering  acquires  sufficient  hardness ; 
others  contend  that  the  process  is  one  of  absorption,  and  these  ask, 
in  proof  of  their  views  of  the  case,  what  becomes  of  the  old  shells 
if  there  is  a  true  ecdysis  or  moult,  for  that^the  sea-coast  at  the 
moulting  period  would  be  strewed  with  them  i  The  most  probable 
conjecture  is,  that  the  shell  sloughs  off  piecemeal  as  it  does  in  the 


rawfish.     Lobsters,  in  c. 

'      "  n  to  ti  BTeat  extent.      It  n  eltiw  lie  to ,. 

it  off  by  an  effort  It  seems  that  any  violent  shock  to  the  nervous 
system  will  cause  this  act.  If  a  lobeter  be  thrown  into  boiling  water, 
it  will  generally  throw  off  its  large  claws  on  the  instant;  and  the 
sanio  effect  has  been  produced  by  plunging  the  animal,  when  in  full 
life,  into  spirit.  Pennant  gone  bo  far  aa  to  make  them  out  to  be  very 
nervous  subjects  indeed.  "  Lobsters,"  says  he,  "  fear  thunder,  and 
ate  apt  to  cast  their  claws  on  a  loud  clap.  I  am  told  they  will  do 
the  same  on  firing  a  great  gun ;  and  that  whan  men-of-war  meet  a 
lobster-boat,  a  jocular  threat  is  used,  that  if  the  master  does  not  sell 
them  good  lobsters  they  will  salute  him." 

That  the  lobster  was  well  known  to  the  ancients  appears  from  the 
reference  in  Mr.  Travis's  letter,  and  from  many  other  evidences.  It 
will  be  sufficient  to  add  that,  under  the  name  of  ijrraxil,  Aristotle,  in 
the  second  chapter  of  the  fourth  book  of  bia  '  History  of  Animals,' 
gives  a  most  faithful  and  elaborate  account  of  the  species  which  is  still 
an  inhabitant  of  the  Mediterranean. 

Ailacw  JtuviatMi,  the  Crawfish,  is  to  be  found  in  the  fresh  waters 
of  Europe  and  the  north  of  Asia.  It  thrives  best  in  rivers,  where 
in  holes  in  the  banks  and  under  stones  it  lies  in  wait  for  the  small 
molluscous  animals,  little  fishes,  the  larvn>  of  insects,  and  decomposing 
animal  substances,  which  form  its  prey.  Desmarest  says  that  it  will 
live  for  upwards  of  20  years,  and  that  it  becomes  large  in  proportion 
to  its  age;  that  towards  the  end  of  spring  it  casta  off  the  pieces 
which  form  its  shell,  and  some  days  after  becomes  covered  with  a 
crust  as  solid  as  the  former  one,  but  larger,  sometimes  by  as  much  as 
one-fifth.  The  eggs,  which  are  excluded  about  two  months  after 
impregnation,  are  collected  under  the  lower  part  of  the  body  or  tail, 
u  it  is  popularly  called,  after  the  manner  of  the  hen-lobster.  From 
these  proceed  the  young  crawfishes,  which  are  very  small  and  soft, 
but  which  bear  an  exact  resemblance  to  the  parent,  under  whose  tail 
they  are  nursed  for  several  days. 

The  crawfish  is  taken  either  by  nets  or  by  bundles  of  thorns  in 
which  flesh  in  a  state  of  decomposition  is  placed.  It  is  also  taken  by 
inserting  the  hand  into  the  hole  which  it  inhabit*  ;  and  at  night  it  is 
caught  by  means  of  lighted  torches.     [Crustacea.] 

ASTATITE,  a  genus  of  CoiKhi/rr/MU  Molituca,  with  two  muscular 
impressions  and  a  simple  mantle-line.  The  hinge  has  two  divaricated 
teeth  in  the  right-hand  valve;  in  the  other,  one  distinct  and  one 
obsolete  tooth,  and  the  rudiment  of  a  Literal  tooth.      The  ligament  is 

The  species  consist  of  some  of  the  Ventrei  of  Montagu,  one  of 
which  is  a  G-iunna.  (Lam.)  Some  of  them  are  English  shells,  and 
they  are  generally  found  on  the  sandy  mud  of  coasts  at  a  depth  which 
ranges  from  near  the  surface  to  ten  fathoms. 

The  Crag,  the  Qreen-Sand,  and  some  of  the  old  fossiltferous  beds 
afford  many  species. 

A'STEIt,  a  genus  of  plants  belonging  to  the  natural  order  Onaporila, 
and  comprehending  a  great  multitude  of  species  scattered  over  all 
parts  of  the  world,  especially  North  America  and  Australia.  Many 
of  them  are  handsome  herbaceous  plants,  others  are  small-leaved 
shrubs,  and  the  remainderare  mere  weeds.  (NeeeTon  Esenbeck,  'Genera 


Although  the  number  of  species  of  this  genua  is  very  great,  none 
of  them  are  of  any  use  to  man.  A  large  number  are  cultivated, 
and  we  are  indebted  to  their  very  handsome  flowers  for  some  of  the 
gieatetit  ornaments  of  our  gardens  at  the  latter  end  of  summer. 
One  of  the  species,  Alter  Tripolittm,  is  a  British  plant.  It  is  very 
common  in  muddy  salt  marshes.  It  has  a  stem  from  1  to  2  feet  high, 
which  is  erect,  hollow,  leafy,  and  many-flowered.  The  flowers  are 
yellow  in  the  disk  and  lilac  in  the  circumference.  Sometimes  the 
latter  are  wanting. 

ASTERACA'MTHUS,  a  genua  of  Fossil  Placoid  Fishes,  including 
five  British  species,  from  the  Oolitic  and  Lias  Formations.    (Agassis.) 

ASTEBI'AIIjE,  a  family  of  the  order  EchauxUrmata  including  the 
true  Staj-Fishos.  This  family  is  distinguished  from  the  rest  of  the 
order  by  the  body  being  more  or  less  lobed,  and  the  lobes  channeled 
beneath  for  cirrhi,  which  act  as  suckers  and  are  the  organs  of  motion. 
Professor  K.  Forbes  in  his  'History  of  British  Star-Fiahea '  has 
urranged  the  British  species  of  this  family  under  four  heads  : — 

1.  The  Uraiterii,  Stellate  Star-Fishes  with  rounded  arms  and  four 
ranges  of  suckers  in  each  avenue.  Of  this  family  there  is  only  one 
genus  Uraiter,  inhabiting  the  British  coasts.  Of  this  there  are  four 
species — V.  ghicialit,  U-  mbent,  U.  violates  and  U.  hitpida. 

2.  The  Solaiitriit,  also  stellate  (sometimes  multi-radiate),  with 
rounded  arms,  but  only  two  ranges  of  suckers  in  each  avenue.  To 
this  tribe  belong  the  genera  CribtUa  and  Solatler  of  which  C.  oculala, 
C.  roita,  S.  endeca,  and  5.  pappota  inhabit  the  British  coasts. 

3.  GoniaslertK,  which  are  pentagonal  and  have  two  ranges  of  suckers. 
The  British  genera,  of  this  tribe  ore  Aila-ina,  Palmipet,  and  Gtmiaitc: 
The  species  are  A.  gibbota,  P.  membrartaceui,  G.  Tempieluni,  and  G. 
tquatrit. 

t.  A&tria,  Stellate  Star-Fishes  with  ths  upper  surface  of  the  body 
Sat  It  includes  the  British  genera  Atttria*  and  Luidia.  Each  of 
these  have  one  species,  A.  tmrantiaca  and  L.  fragiliuima.     [Echino- 


ASTETilAS  (Lam.),  a  genus  of  Radiated  Animals  widely  diffused 
over  the  seas.  The  Linnaan  genus  comprise*  every  form  of  radiation 
which  appears  in  the  tribe,  but  the  genus  Aileriat  of  Lamarck 
includes  only  the  Star-Fishes  properly  so  called.  These  are  divided 
intotwosections,  'the  Scutellated  Star-Fishes,'  and  'the  Radiated  Star- 
Fishes.'  The  former  have  an  angular  body,  the  lobea  or  rays  of  which 
are  short,  their  length  not  exceeding  the  diameter  of  the  disk  :  the 
latter  have  a  body  furnished  with  elongated  rays,  whose  length  far 
exceeds  the  diameter  of  the  disk.  The  following  is  a  general  description 
of  the  animals  to  which  the  name  Atteriat  bos  been  applied : — 

Each  ray  is  furnished  with  a  longitudinal  furrow  on  its  lower  side, 
and  this  furrow  is  pierced  laterally  with  small  holes,  through  which 
pass  the  feet  or  tentacula,  which  are  membranous,  cylindrical,  and 
each  of  thorn  terminated  with  a  little  disk,  which  performs  the  office 
of  a  cupping-glass,  somewhat  in  the  same  manner  as  the  acstabuls  or 
suckers  of  the  cuttlefishes.  By  elongating  or  shortening  these 
numerous  little  organs,  and  by  fixing  them  by  means  of  their  term  inn  1 
disks,  the  progressive  motions  of  the  Star-Fish  are  regulated.  The 
rest  of  the  lower  surface  is  furnished  with  small  moveable  spines, 
which  also  assist  progression.  The  whole  surface  is  also  pierced  .by 
pores,  through  which  pass  tubes  much  smaller  than  the  feet,  serving 
probably  to  absorb  the  water,  and  to  introduce  it  into  the  general 
cavity,  for  the  purposes  of  a  kind  of  respiration.  A  large  stomach 
lies  close  to  the  mouth ;  and  two  ramified  raeco,  each  suspended  to  a 
kind  of  mesentery,  are  given  off  to  each  ray,  which  is  also  furni  shed 
with  two  ovaries,  by  means  of  which  the  animals  are  supposed  to 
reproduce  their  species  without  the  aid  of  a  second  individual.  A  fine 
cord,  which  surrounds  the  mouth  and  sends  a  branch  to  each  arm,  is 
considered  as  the  development  of  their  nervous  system.    [Asteriadj!  ; 

ECHINODEHUAIA.] 

ASTERFNA,  a  genus  of  Star-Pishes,  including  the  smallest  of  the 
British  species,  A.  gibbota  of  Pennant.  Ths  Gibbous  Starlet  has  a 
5-sided  body,  which  is  thick  and  covered  above  and  below  with 
short  spines  ;  the  avenues  are  bordered  by  a  single  row  of  spines,  and 
the  suckers  are  in  two  rows.  De  Blainvuls  makes  out  of  this  species 
two,  which  he  calls  AiUriai  miaula  and  A.  pidcheUa.  A.  yilhoni  is 
found  very  generally  around  the  British  Islands,  and  also  in  the 
Mediterranean,  and  on  all  the  shores  of  Europe. 

ASTEROIDA,  a  group  of  Zoophytes,  belonging  to  the  Anlhoaa 
or  Polypi/era.     [Poltpifeba.] 

ASTEROPHYLLITES  (Brongmoxt),  a  genus  of  Fossil. Plants  con- 
taining many  species;  from  the  Coal  Formations  of  Europe  and  America. 

ASTEROPTY'CHIUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Mountain  Limestone  of  Ireland.     (Agassiz.) 

ASTR .EA,  a  genus  of  Radiate  Animals  belonging  to  tho  fnmily 
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bodies,  sometimes  collected  in  a  hemispherical  or  globular  mass, 
which  is  occasionally  lobated.  The  upper  surface  is  coyered  with 
orbicular  or  enbangular  starry  disks,  much  are  lamellar  and  sessile 
Each  disk  is  the  seat  of. a  polype,  with  ■  single  row  of  numerous 
arms,  in  the  centre  of  which  ia  the  mouth.  Lamarck  divides  these 
corals  into  two  sections  :  the  first,  consisting  of  species  whose  starry 
dints  are  separated  from  each  other,  leaving  interstices  between 
them  ;  and  the  second,  of  species  whose  ntarry  disks  are  contiguous. 
Of  the  first  section,  A.  roluloia,  an  inhabitant  of  the  West  Indian 
seas,  is  an  example ;  of  the  second,  A.  /arena,  common  in  the  seas  of 
the  East  Indies  affords  a  good  illustration.    The  species  are  numerous. 


ASTRA'GALUS,  a  genus  of  plants  belonging  to  the  natural  order 
Ltgamiwta,  It  has  the  calyx  6-toothed ;  the  keel  of  the  Surer 
obtuse  \  the  stamens  diadelpboua ;  the  legume  bilocular  or  half- 
bilocular,  from  the  upper  suture  being  bent  in  so  much.  The  species 
are  shrubs  or  under  -shrubs. 

A.  KtfpogkiUU,  the  Purple  Milk-Vetch,  is  a  native  of  Europe  in 
gravelly  and  chalky  places. 

A.  glycyphyUoi,  Liquorice -Vetch,  is  another  British  species.  It  has 
a  sweetish  taste  in  its  leaves,  but  they  are  not  pleasant,  and  cattle  do 
not  eat  it. 

A.  vena,  Ooat's-Thorn,  is  the  plant  which  is  said  to  yield  Hum 
Tragacanth.  It  is  a  small  bush  with  pinnated  gray  leaves,  terminated 
by  a  spiny  midrib  and  half-covering  clusters  of  axillary  pale  yellow 
flowers.  It  grows  in  the  Levant.  The  gum  is  a  natural  exudation 
from  the  plant  Many  other  species  of  Aitragaltw,  as  A.  Cretinu, 
A.  giuAtaifir,  A.  oritlalw,  and  A.  ttrobHifera,  are  now  known  to  yield 
this  substance.  The  species  of  Attragalui  are  very  numerous,  and 
above  250  have  been  described  by  botanists.  Many  of  them  are  culti- 
vated, moat  of  them  being  hardy  plants,  but  they  are  not  remarkable 
for  their  beauty. 

ASTRA KANl'TE,  a  variety  of  native  aulphate of  magnesia  (Epsom 
Salts),  which  is  called  Eptomtie. 

ASTROCA'RYUM,  a  genus  of  Palms  found  in  small  groups, 
single  specimens,  in  the  tropical  parte  of  America,  of  middling  sta 
and  of  a  very  singular  appearance  on  account  of  the  spines  with  which 
they  are  armed.  Their  stems  are  coyered  all  over,  except  at  thr 
places  where  the  leaves  are  set  on,  with  stiff  and  very  numeroui 
prickles.     The  leaves  are  pinnated.     The  fruit  resembles  cocoa-nuts. 

These  plants  are  found  exclusively  in  South  America,  where  severs 
species  were  collected  by  Dr.  Von  Martins,  the  great  illustrator  of  th< 
Palm  Tribe.  Among  the  more  remarkable  are  Aitrocaiyam  marimuri, 
a  common  inhabitant  of  swampy  places  in  the  neighbourhood  of  Para, 
where  it  ia  called  Murumuru.  Tie  flesh  of  the  fruit  resembles  the 
melon  in  flavour  and  the  musk  in  odour,  and  is  considered  a  great 
delicacy  by  the  Americans.  We  give  a  figure  of  it  in  the  next  column, 
but  so  much  reduced  that  the  armature  of  the  stem  cannot  be  shown. 
The  leaves  are  found  to  form  an  excellent  thatch. 

Another  species,  A.  airi,  has  very  hard  wood,  which  is  much  used 
for  bows  and  similar  purposes,  where  hardness  and  toughness  are 

The  fibres  of  the  leaves  of  A.  Tueuma  are  greatly  valued  for  fiahing- 
nets.     (Martins,  Palmi,  p.  69,  Ac) 

ASTROCRINTTES  (Austin),  a  genua  of  Fossil  Crmaidea,  from  the 
Mountain  Limestone  of  Yorkshire. 

ASTROLO'MA,  a  genua  of  plants  belonging  to  the  natural  order 
EpaaidacoE.  One  species,  the  A.  kumtfiua,  yields  the  Tasmanian 
Cranberry.  The  fruit  ia  of  a  green  or  whitish  colour,  sometimes 
slightly  red,  of  the  size  of  a  black  currant,  and  consisting  of  a  viscid 
apple-flavoured  pulp,  inclosing  a  large  seed.  It  grows  singly  on  the 
trailing  stems  of  the  plant.    The  flowers  are  of  a  beautiful  scarlet. 

(Undlcrr,  Vegetable  Kingdom.) 


ASTROPBY'TON,  a  genua  of  Star-Fishes,  remarkable  for  the 
branched  character  of  its  rays.  One  species,  the  A.  testatum,  is 
British.  It  is  however  a  rare  animal ;  and  although  occasionally  found 
in  other  places,  is  most  commonly  caught  off  the  Shetlanda :  honcu 
it  is  called  the  Shetland  Argus.     (Forbes,  Brttith  Star-Fitha.) 

ASTUR,  a  genus  of  Hawks  formed  by  Bechstein,  and  characterised 
by  a  short  beak  bent  downwards  from  the  base  and  convex  above, 
with  somewhat  oval  nostrils.  The  feet  are  rather  short,  and  the 
toes  (of  which  the  exterior  are  united  at  the  base  by  a  membrane) 

Numerous  species  of  this  genus  are  diffused  over  all  parts  of  the 
world;  but  Europe  only  contains  one,  Attar  palumbariut,  the  Qce- 
hawk,  so  highly  prised  by  the  falconers  of  old,  and  famous  for  its 
flights  at  cranes,  geese,  pheasants,  and  partridges.     rFALcOBIDi]     ' 

ATACAMITE  (Chloride  of  Copper,  Muriate  of  Copper).  It  occurs 
massive,  pulverulent,  snd  crystallised.  Its  primary  form  is  a  right 
rhombic  prism.  The  colour  is  green,  of  various  shades,  but  chiefly 
emerald  green.  The  streak  is  lighter.  The  fracture  uneven.  Hardness 
3-D  to  3'S.  Lustre  vitreous.  Transparent  to  opaque.  Specific  gravity 
44.  It  is  found  at  Remolenos  in  Chili ;  the  pulverulent  variety  at 
Atacama  in  Peru.  The  massive  variety  is  reniform,  with  a  fibrous 
structure.     The  analysis  by  Proust  is  as  follows  : — 

Muriatic  Acid 10-0 

Oxide  of  Copper 76-fl 

Water  128 
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ATELES,  a  genus  of  Sapajou*,  or  American  Monkeys,  called  also 
Spider  Monkeys,  formed  by  M.  Geoffrey  St.  Hilaire,  and  presenting 
numerous  and  remarkable  modifications  of  organic  structure,  which 
readily  distinguish  them  from  all  other  groups  of  Quad rumano.  The 
moat  prominent  characters  of  the  genus  consist  in  their  long,  attenu- 
ated, and  powerfully  prehensile  tails;  fore  hands  either  entirely  deprived 
of  thumbs,  or  having  only  a  very  small  rudiment  of  that  organ  ;  and 
their  dental  system,  which,  like  that  of  all  the  American  Quadrumanas, 
consists  of  two  molar  teeth  in  each  jaw  (one  on  each  side)  more  than 
are  found' cither  in  man  or  in  the  kindred  genera  of  the  Old  World, 
The  first  and  last  of  these  modifications  are  common  to  the  A  tela  and 
other  American  genera  ;  the  second  is  shared  with  them  only  by  tile 
Colobi,  a  small  African  genus,  consisting  only  of  two  species,  neither  of 
which  has  been  observed  by  any  zoologist  since  the  days  of  Pennant, 
and  with  whose  other  characters  we  are  very  imperfectly  acquainted. 
The  A  tela  are  further  distinguished  by  their  small  round  heads,  oorpu 
lent  bodies,  and  remarkably  long  slender  limbs,  which  characteristics 
giving  these  animals  much  of  the  general  appearance  of  a  spider,  hays 


:e  the  other  Qiutdrvmana  of  the  New  World, 
they  aro  destitute  of  cheek-pouches  and  callosities — characters  which 
approximate  them  in  some  measure  to  the  real  Apos.  The  skull  of  the 
A  Ida  is  rounder  and  the  brain  larger  than  in  the  common  monkeys  ; 
the  forehead  also  is  more  elevated,  and  the  nmxxle  leas  prominent. 
The  eyes  are  widely  separated  from  one  another  by  the  base  of  the 
□one  ;  the  nostrils  open  laterally,  and  are  separated  by  a  thick  carti- 
laginous partition ;  the  ear  only  differs  from  that  of  man  in  having  no 
inferior  lobe ;  the  mouth  is  small,  the  lips  thin  and  extensible,  and  the 
hair  generally  long,  coarse,  and  of  a  glossy  appearance. 

But  they  are  chiefly  distinguished  by  the  organs  of  locomotion.  The 
anterior  extremities,  in  particular,  are  by  their  length  and  the  slender- 
□esB  of  their  form  out  of  all  proportion  with  the  other  parts  ;  they  are 
in  general,  as  above  observed,  destitute  of  thumbs;  or  if  some  species 
:e  provided  with  thht  organ,  it  is  only  in  a  rudimentary  fc 


placed  far  back  towards  the  heel,  and  is  completely  opposeabk 
ringers.  But  these  animals  possess,  in  their  long  and  muscular  uui, 
an  organ  of  prehension  much  more  powerful  than  the  other  extre- 
mities ;  it  executes  in  fact  all  the  functions  of  a  fifth  limb,  though 
probably,  on  account  of  its  distance  from  the  aeat  of  sensation,  it  is  noi. 
endowed  with  a  very  delicate  sense  of  touch.  For  six  or  seven  inches 
from  the  point  it  is  naked  and  callous  on  the  under  surface  ;  and  it  is 
by  this  portion  that  the  animal  hangs  suspended  from  the  branches, 
or  swings  itself  from  troe  to  tree  with  an  ease  and  velocity  alnioit 
incredible. 

Their  entire  organisation  is  adapted  exclusively  to  an  arboreal  life; 
on  the  earth  nothing  cat)  be  more  awkward  and  embarrassed  than 
their  motions.  They  trail  themselves  along  with  a  slow  and  vacillating 
gait,  sometimes  using  their  long  fore-arms  as  crutches,  and  resting  upon 
their  half -closed  fists  whilst  they  project  the  body  and  hind  lags  forward ; 
at  other  timea  walking  in  a  crouching  position  on  the  hind  legs  only, 
balanced  by  the  long  arms  and  tail,  which  are  elevated  in  front  and 
rear  respectively,  and  always  ready  to  take  advantage  of  any  object  by 
which  to  avail  themselves  of  their  natural  powers  of  progression. 
But  in  proportion  to  their  embarrassment  on  a  plain  surface  is  their 
dexterity  and  agility  among  the  tress  of  their  native  forests.  Here 
they  live  in  numerous  troops,  mutually  support  one  another  in  danger, 
beat  and  expel  the  lees  favourably  organised  Sakia  from  the  vicinity  of 
their  cantonments,  and  exercise  a  perfect  tyranny  over  all  the  other 
arboreal  mammals  of  their  neighbourhood.  Though  leaves  and  wild 
fruits  compose  the  principal  part  of  their  food,  yet  they  do  not  reject 
flesh,  but  hunt  after  insects  and  the  eggs  and  young  of  birds,  and  are 
even  said  to  adopt  the  stratagem  of  fishing  for  crabs  with  their  long 
tails.  They  sre  exceedingly  intelligent,  easily  domesticated,  and  soon 
become  strongly  attached  to  those  who  treat  them  kindly :  they  exhibit 
none  of  the  petulance  and  insatiable  curiosity  of  the  common  monkeys  ; 
their  character,  on  the  contrary,  is  grave,  and  approaches  even  to 
melancholy :  but  If  their  passions  are  less  violent,  and  mere  difficult 
to  excite,  their  affections  are  infinitely  stronger ;  and  if  they  are  without 
the  amusing  tricks  of  the  monkeys,  so  likewise  are  they  without  their 
fickleness  and  mischief. 

Dampier  relates,  that  when  a  troop  of  Aula  have  occasion  to  pass 
any  of  the  larger  rivers  of  South  America,  they  select  a  situation  in 
which  the  trees  are  highest  and  project  farthest  over  the  stream ;  then 
mounting  to  the  topmost  branches,  they  form  along  chain  by  grasping 
one  another's  tails  successively.  This  chain  being  allowed  to  hang 
freely  at  the  lower  end,  whilst  it  is  suspended  from  the  top,  is 
put  in  motion,  and  successively  swung  backwards  and  forwards  till  it 
acquires  an  impetus  sufficient  to  carry  it  over  to  the  opposite  bank. 
When  this  is  accomplished,  the  animal  at  the  lower  end  catches  the 
first  branch  which  comes  within  Ms  reach,  and  mounts  to  the  highest, 
where  as  soon  as  he  is  firmly  attached,  the  other  end  of  the  chain  is 
permitted  to  swing,  and  thus  the  whole  troop  are  passed  over.  The 
A  Ults,  aa  well  indeed  aa  all  the  other  American  Quadnrmsnes,  are 
esteemed  aa  an  article  of  food  by  the  native  Indiana ;  and  even  Euro- 
peans, whom  curiosity  or  necessity  has  induced  to  taste  it,  report  the 


the  head  and  hands,  boar  to  those  of  a  young  infant,  Nor  is  it  withe 
being  strongly  disposed  to  question  the  nature  of  the  act,  that  Euro- 
pean sportsmen,  unaccustomed  to  shooting  monkeys,  witness  for  the 
lint  time  the  dying  struggles  of  these  animals.  Without  uttering  a 
complaint,  they  silently  watch  the  blood  aa  it  flows  from  the  wound, 
from  time  to  time  turning  their  eyes  upon  the  sportsman  with  an 
expression  of  reproach  which  cannot  be  misinterpreted :  some  travellers 
even  bo  so  far  asto  assert  that  the  companions  of  the  wonnded  individual 
it  only  assist  him  to  climb  beyond  the  reach  of  further  danger, 


but  will  even  chew  leaves  and  apply  them  to  the  wound  for  the  pur- 
pose of  stopping  the  hemorrhage.    The  following  species  of  Atria  hi 
been  distinguished  and  characterised  by  naturalists  and  travellers 


1.  A.  patucuf  (Geoff),  the  Quata,  or  as  the  French  write  it  Coaita, 
a  large  apeciee,  covered  with  long  coarse  hair  of  a  glossy  block 
our ;  the  belly  is  protuberant,  the  *     "  '  '    " 


the  face  copper-colour.  On  the  back  and  outside*  of  the  limbs  the 
hair  is  very  long  and  thick,  but  the  belly  and  groins  are  nearly  naked, 
and  the  mamma)  of  the  females  are  placed  in  the  armpits.     The  hair 


of  the  heid  is  directed  forwards,  and  the  ears,  concealed  beneath  it, 
differ  from  those  of  the  human  species  only  in  having  no  inferior  I  o  bo. 
This  species  is  very  common  in  the  woods  of  Surinam  and  Brazil.  It 
is  active  and  intelligent,  and  unites  considerable  prudenoe  and  pene- 
tration to  great  gentleness  of  disposition.  They  go  in  large  companies, 
and  when  they  meet  with  a  man  or  any  animal  which  is  strange  to 
them,  come  down  to  the  lower  branches  of  the  trees  to  examine  them, 
and  having  satisfied  their  curiosity,  begin  to  pelt  them  with  sticks,  and 
endeavour  to  frighten  them  away.  They  cannot  leap,  but  exhibit  the 
most  surprising  agility  in  swinging  from  tree  to  tree.  Acoata,  in  his 
'History  of  the  West  Indies,  relates  the  following  anecdote  of  a 
Quata  which  belonged  to  the  Governor  of  Carthagena  : — "  They  seat 
him,"  eays  he,  "to  the  tavern  for  wine,  putting  the  pot  in  one  hand 
and  the  money  in  the  other  ;  they  could  not  possibly  get  the  money 
out  of  his  hand  before  his  pot  was  full  of  wine.  If  any  children  met 
him  in  the  street  and  threw  stones  at  him,  he  would  set  his  pot  down 
and  cast  atones  against  the  children,  till  he  had  assured  his  way,  then 
would  he  return  to  carry  home  his  pot.  And  what  is  more,  although 
he  was  a  good  bibber  of  wiue,  yet  he  would  never  touch  it  till  leave 
was  given  him." 

2.  A.  maroinoiKJ  (Geoff. ),  the  Chuva,  cldRely  resembles  the  Quata  in 
physiognomy,  sire,  and  proportions.  The  quality  and  colour  of  the 
hair  are  also  the  same  in  both,  except  that  the  face  of  the  Chuva  is 
surrounded  with  a  rim  of  white,  which  on  the  forehead  particularly 
is  broad,  and  directed  upwards,  so  as  to  encounter  the  hair  of  the 
occiput  and  form  a  low  crest  on  the  top  of  the  head.  The  hair  of  the 
fore-arm  is  directed  partially  towards  the  elbow ;  like  that  of  the  body 
it  is  long  and  coarse,  and  though  perfectly  black,  has  not  the  glossy 
appearance  of  the  Quata' a  covering.  The  face  is  nearly  naked,  and 
tan-coloured ;  the  palms  of  the  hands,  soles  of  the  feet,  and  callous 
part  of  the  tail  are  violet-black,  and  the  whole  skin  beneath  the  hair 
appears  to  be  of  the  same  hue.  The  disposition  and  manners  differ  in 
no  respect  Atom  those  of  the  Quata. 

8.  A.  ater  (F.  Cuvier),  the  Cayou,  is  considered  by  Messrs.  Geoffrey  and 
Desmarest  aa  a  variety  of  the  Quata ;  but  F.  Cuvier,  from  observa- 
tions which  be  made  upon  the  living  animal,  has  recognised  and 
described  it  as  a  distinct  species.  It  must  however  be  confessed  that 
it  approaches  so  nearly  to  the  Quata  as  to  render  further  observationa 
necessary  to  determine  the  question  of  their  specific  difference.  The 
size,  form,  and  colour  are  the  same  in  both,  and  the  only  marked 
distinction  reported  by  M,  Cuvier  consists  in  the  colour  of  the  fuco, 
which  is  black  in  the  Cayou  and  copper-coloured  in  the  Quata.  "The 
hair,"  says  M.  Cuvier,  "  is  long,  and  of  a  harsh  silky  quality.  It  is 
rather  shorter  on  the  head  and  tail  than  on  the  rest  of  the  body, 
where  it  falls  backwards  in  the  ordinary  way,  but  on  the  head  it  is 
directed  forwards,  and  falls  over  the  face." 

*.  A.  BdtdnA  (Geoff.),  the  Marimonda,  has  the  top  of  the  head, 
the  back,  aides,  and  external  surface  of  tho  extremities  block,  and  all 
the  under  parts,  the  cheeks,  throat,  breast,  belly,  inside  of  the  limbs, 
and  under  surface  of  the  tail  for  its  first  half,  white,  with  a  slight 
■hade  of  yellow.  The  naked  parts  are  violet-black,  except  immediately 
about  the  eyes,  which  are  surrounded  by  a  flesh-coloured  circle. 
This  species,  according  to  Humboldt,  replaces  the  common  Quata  in 
Spanish  Guyana,  where  it  is  extremely  common,  and  la  eaten  by  the 


Indiana.  "It  U,"  bays  this  celebrated  traveller,  "an  animal  very  slow 
in  its  movements,  and  of  a  gentle,  melancholy,  and  timid  character ; 
if  it  occasionally  bites,  it  doei  so  only  in  its  fita  of  terror.  The  Mari- 
mondas  unite  it)  great  companies  and  form  the  most  grotesque  groups 


species,  and  appeals  indeed  to  be  intermediate  between  it  and  the 
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All  their  attitudes  announce  the  extremity  of  sloth.  I  have  frequently 
seen  them,  when  exposed  to  the  heat  of  a  tropical  sun,  throw  thei 
heads  backwards,  turn  their  eyes  upwards,  bend  their  arms  over  thei 
backs,  and  remain  motionless  in  this  extraordinary  position  for  man; 
hours  together."  The  young  of  this  species  appear  to  have  the  upper 
parts  of  the  bod;  mixed  slightly  with  gray,  but  this  mixture  gradually 


5.  A.  mdanockeir.  Gooff.,  with  the  native  Indian  name  of  which 
we  are  unacquainted,  is  also  a  distinct  species.  The  bead,  members, 
and  tail  are  black  or  dark  brown  on  the  superior  surface ;  the  internal 
face  of  the  arms  and  fore-arms  as  far  as  the  wrists,  and  of  the  thighs 
and  legs,  the  under  surface  of  the  tail,  the  throat,  breast,  belly,  and 
sides  of  the  hips,  are  white  or  silvery  gray ;  the  shoulders  are 
yellowish  gray,  and  the  remainder  of  the  upper  parts  of  the  body,  as 
well  as  the  whiskers,  are  pure  gray  ;  the  four  hands  and  the  naked 

Crt  of  the  tail  arc  black,  as  are  also  the  face,  the  cheeks,  and  the  under 
If  of  the  nose ;  but  round  the  mouth  and  eyes  the  fur  is  flesh- 
coloured.  The  hair  is  uniformly  of  a  silky  quality  :  that  on  the  black 
and  white  parts  is  of  the  same  colour  throughout,  but  on  the  gray 
parts  it  is  annulated  with  alternate  rings  of  black  and  white.  This 
species,  as  well  as  all  those  hitherto  described,  is  entirely  deprived 
of  the  fore  thumb,  and  does  not  even  exhibit  a  rudiment  of  that 
organ.  Only  a  single  individual  has  been  observed  alive  ;  its  manners 
are  the  same  as  those  of  the  Atdti  in  general,  but  its  habitat  has  not 
been  definitely  determined, 

6.  A.  Arachiwida,  or  the  Brown  Quata,  aa  it  is  called  by  Baron 
Cuvier,  partakes  in  fact  very  much  of  the  characters  and  nppearanoe 
of  the  common  Quata,  from  which  it  is  principally  distinguished  by 
its  uniform  reddish-brown  colour.  This  species  when  full  grown 
measures  rather  more  than  2  feet  In  length  ;  the  tail  is  about  2  inches 
longer  than  the  body ;  the  fore  legs  are  1  foot  9  inches  long,  the  hind 
legs  1  foot  S  inches,  and  the  hands  6  inches.  The  hair  is  short,  fine, 
and  soft,  and  that  of  the  forehead  is  directed  backwards,  contrary  to 
what  is  usually  observed  in  the  other  Ateles ;  the  back  and  upper 
parts  of  the  body  are,  generally  speaking,  well  covered  with  hair,  but 
the  breast,  belly,  and  groins  are  nearly  naked,  or  at  least  sparingly 
covered  with  scattered  hairs,  of  a  longer  and  coarser  quality  than 
those  on  other  parts  ;  the  root  of  the  tall  is  rather  thick  and  bushy, 
but  it  is  gradually  attenuated  towards  the  point,  and  for  the  last  ten 
inches  naked  underneath.  The  general  colour  is  uniform  ohestnut- 
brown,  the  first  of  these  colours  becoming  clearer  and  more  intense 
upon  tho  bead,  and  more  especially  round  the  eyes  ;  the  forehead  is 
bordered  by  a  circle  of  stiff  coarse  black  hairs,  beneath  which  a 
semicircle  of  light  silvery  gray  passes  Over  the  eyea  in  tht  form  of 
brows,  and  becomes  gradually  more  and  more  obscure,  till  it  is  finally 
lost  in  the  uniform  reddish-brown  of  the  temples.  The  face  is  naked 
and  flesh-coloured,  the  under  parts  of  the  body  of  a  silvery  gray 
slightly  tinged  with  yellow,  with  the  exception  of  tho  abdomen,  which, 
•a  well  as  the  inner  surface  of  the  thighs,  and  the  naked  stripe 
underneath  the  tail,  are  of  a  bright  red  colour.  The  manners  and 
habits  of  this  species  are  unknown  in  its  native  forests.  Those  which 
have  been   observed    in   a  state   of  confinement  exhibited  all   the 


do  the  Gibbons  of  the  Indian  isles  from  the  other  Quadrumanes  of  the 


Tho  Mono  [Alila  kyporaathtu). 
very  nearly  to  tho  A.  ArachnoldcM,  as  well  in  the  colour  of  its  fur  as 
in  the  general  form  and  proportions  of  its  body  and  members; 
but  it  is  readily  distinguished  from  that  species  as  well  as  from  all  tha 
other  Atdei  hitherto  described,  by  the  presence  of  a  small  rudimentary 
thumb  on  the  fore  hands.  The  face  also  is  more  uniformly  covered 
with  hair  than  in  the  generality  of  the  other  species,  being  naked  only 
about  the  region  of  the  eyea  ;  the  hairs  which  compose  the  eyebrows 
are  long,  black,  and  directed  upwards  !  the  cheeks,  lips,  nose,  and  a 
narrow  line  descending  from  the  forehead,  are  covered  with  short  hairs 
of  a  pale  yellowish- white  colour;  the  chin  also  is  furnished  with  short 
hair  of  the  same  colour  and  quality,  but  intermixed  with-thinly 
scattered  long  black  hairs,  forming  a  species  of  beard,  and  extending 
over  the  upper  lip  in  the  form  of  thin  moustaches.  The  ears  are 
small  and  nearly  concealed  by  the  hair  of  the  head,  which  though  not 
very  long  is  thickly  furnished,  and  of  a  pate  gray  colour  slightly 
tinged  with  yellow.  The  whole  body  and  members  are  of  a  uniform 
grayish-fawn  colour,  only  differing  in  the  greater  degree  of  intensity 
which  distinguishes  the  back  and  upper  parte  from  those  beneath,  and 
in  the  lighter  gray  tinge  which  predominates  on  the  extremities.  The 
backs  of  the  fingers  are  hairy  down  to  the  very  nails,  and  there  is  a 
rudiment  of  a  thumb  on  the  fore  hands,  covered  with  a  short 
compressed  nail. 

The  Mono  was  discovered  by  Prince  Maximilian  of  Neuwied,  during 
his  travels  in  Brazil.  It  is  the  largest  species  of  the  Quadrumanes 
which  inhabit  the  part  of  the  country  through  which  that  scientific 
traveller  passed,  and  though  sufficiently  common  in  particular  districts, 
appears  to  have  upon  the  whole  but  a  very  limited  geographical  range. 
Its  hide  is  said  to  be  more  impervious  to  moisture  than  any  other 
description  of  fur  known  in  that  part  of  the  world,  and  for  thin 
reason  the  Brazilian  sportsmen  have  cases  of  the  skin  of  the  Mono 
made  to  protect  the  looks  of  their  guns  from  the  run. 

S.  A.  lubperUadaclylut  (Geoffrey),  the  Chameck,  the  last  species  of 
the  genus  distinctly  known  at  present,  resembles  the  Mono  in  Laving 
a  small  rudimentary  thumb  on  the  anterior  extremities,  but  it  is 
without  a  nail,  and  in  other  respects  the  two  uimals  are  sufficiently 
distinguished  by  their  difference  of  colour  and  habitat.  The  Chameck 
indeed  approaches  more  nearly  in  external  form  and  appearance  to  tho 
Quata  than  to  any  other  of  its  congeners,  being  furnished  with  a 
similar  coat  of  long  dense  hair,  of  an  intense  and  uniform  black 
colour ;  but  it  may  be  readily  distinguished  from  that  species  by  the 
presence  of  tho  rudimentary  thumb  on  the  anterior  members,  ss  well 
as  by  its  size,  which  considerably  exceeds  that  of  the  Quata.  It  has  n 
protuberant  muxsle,  and  its  lips,  like  those  of  the  Quata,  are  capable 
of  prolongation  ;  the  forehead  is  high  ;  the  face,  cheeks,  ears,  and  chin, 
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are  naked  and  of  a  brown  colour,  with  a  few  long  black  hair*  thinly 
scattered  over  them  ;  the  hair  of  the  head  ia  long,  matted,  and 
directed  forwards  oyer  the  forehead,  that  of  the  body  and  members 
Tery  long  and  thick ;  the  fingers,  both  upon  the  anterior  and  posterior 
extremities,  are  long,  slender,  and  nearly  naked ;  the  tail  is  considerably 
longer  than  the  body,  very  thick  and  covered  at  the  base  with  close 
ahaggy  hair,  but  attenuated  towards  the  point,  where  it  ia  more 
sparingly  furnished  with  shorter  hair,  and  entirely  naked  underneath. 

This  aperies  inhabits  Guyana  and  some  of  the  neighbouring  provinces 
of  Brazil  Von  Sack,  in  his  '  Voyage  to  Surinam,'  gives  the  following 
account  of  its  manners  under  the  name  of  Quata,  with  which  species 
its  general  appearance  probably  causae  it  to  be  frequently  confounded. 
"The  Quata,"  says  this  author,  "ia  of  a  very  docile  disposition,  and 
capable  of  being  quite  domesticated.  I  have  seen  a  pair  of  them  at  a 
gentleman's  house  at  Paramaribo  which  were  left  quite  at  liberty. 
When  the  female  negroes  were  employed  at  their  needlework,  they 
used  to  come  and  sit  amongst  them,  and  play  with  a  piece  of  paper, 
and  afterwards  go  out  to  gambol  upon  the  trees,  but  never  went  over 
to  the  neighbouring  gardens ;  and  they  knew  well  the  usual  hour  of 
dinner  at  their  master's,  when  they  would  come  to  the  gallery,  look 
in  at  the  windows,  though  without  attempting  to  enter  into  the  room, 
being  aware  that  this  was  a  liberty  not  allowed  them ;  they  therefore 
patiently  waited  for  their  dinner  on  the  outside." 

ATHANAS  (Leach),  a  genns  of  the  Long-Tailed  Cnuiacea,  bearing 
much  resemblance  to  Lyimaia  (Riaso),  from  which  it  differs  in  having 
the  first  pair  of  feet  of  Larger  size  than  the  rest,  while  the  second  pair 
of  Lytmata  are  the  largest.  It  is  small  in  size,  and  has  been  taken  on 
the  south  const  of  England  and  on  the  shores  of  France. 

ATLANTA,  a  genus  of  the  Htttropodoiu  Mollwca  of  Lamarck, 
which  Cuvier  places  next  to  Carinaria.  The  animal  is  very  small, 
and  the  shell  very  delicate. 
Lamanon  thought  that  he 
had  discovered  in  one  of 
these  shells  the  original  of 
the  fossil  Ammonites,  or 
Cornua  Ammenu,  which 
however  must  have  be- 
longed to  the  class  of 
Cephalopodous  Mollusks, 
or  cuttle-like  animals. 
A  tlanta  inhabits  the  Indian 

Leaueur describes  another  m 
marine  genus,  Allot,  which  » 
must   not    be    confounded 
with  the  above.     AUtuh&a 

no  shell ;  and  Cuvier  con-        Atlanta  fiWi,  a,  natural  ilsc 

fessea  his  inability  to  class  it,  "so  confused,"  naj-a  he,  "is  the  descrip- 
tion." Do  Blainville  thinks  that  it  belongs  to  the  same  family  as 
Gtuteroptcra,  and  places  it  accordingly  under  Altera,  though  he  con- 
fesses that  it  is  not  entirely  known. 

ATLAS,  the  first  vertebra  of  the  neck,  so  named  because  it  sustains 
the  globe  of  the  head.  It  differs  in  several  important  circumstances 
from  all  the  other  vertebra)  that  enter  into  the  composition  of  the 
spinal  column,  because  it  has  distinct  and  peculiar  offices  to  perform. 
It  has  to  support  the  head,  and  to  allow  it  the  power  of  exercising  two 
different  kinds  of  motion,  namely,  a  motion  forwards  and  backwards, 
or  that  of  flexion  and  extension ;  and  a  rotatory  motion,  or  the  power 
of  describing  a  certain  portion  of  a  circle,  as  it  does  when  it  turns  from 
side  to  side.  These  motions  are  accomplished  by  the  peculiar  modu 
in  whieh  the  bead  is  connected  to  the  atlas,  and  the  atlas  to  the 
second  vertebra  of  the  neck,  the  Vertebra  dentala,  or  Axis.  The  head 
ia  so  united  with  the  atlas  as  to  form  a  perfect  hinge-joint,  that  is,  a 
joint  which  admits  of  flexion  and  extension,  or  a  motion  forwards  and 
backwards.  The  second  vertebra,  the  dentate,  forming  a  pivot  on 
which  the  atlas  turns,  and  therefore  called  axis,  is  united  with  the 
atlas  in  such  a  manner  as  to  constitute  a  perfect  rotation-joint,  or  a 
joint  which  admits  of  a  rotatory  motion.  The  head  being  firmly  con- 
nected with  the  atlas  and  carried  round  with  it  whenever  the  Latter 
turns  upon  its  axis,  it  is  plain  that  by  the  combination  of  the  two 
joints,  namely,  the  hinge-joint  and  the  rotation-joint,  the  head  can  be 
moved  in  every  direction— forwards,  backwards,  and  from  side  to  side. 
In  the  construction  of  these  joints  such  is  the  perfection  of  the 
mechanism  that  these  combined  motions  are  attained  to  the  utmost 
extent,  and  are  performed  with  the  greatest  ease.  The  connection  of 
the  different  parts  with  each  other  forms  a  union  of  atwisjng 
strength  and  aecuritv,  and  at  the  same  time  certain  organs  of  extreme 
delicacy  and  of  vital  importance  are  effectually  guarded  from  injury. 
[Spinal  Oolumn,  under  Hkelitow.] 

A'TttlPLKX,  a  genus  of  plants  belonging  to  the  natural  order 
Chenopodiacta  and  the  tribe  Atriplioae.  It  has  moncaciouB  rarely 
perfect  flowers,  the  perigone  of  two  more  or  less  connected  parts,  two 
stigmas,  a  free  membranous  pericarp,  a  onistaceous  testa  ;  the  seed  is 
vertical,  attached  by  a  lateral  hilum,  either  near  the  base  or  by  means 
of  an  elongated  funiculus  in  the  middle  of  the  side ;  the  radicle  basal ; 
the  stamens  five,  continuous.  Moat  of  the  species  of  this  genus  are 
insignificant  weeds,  and  are  sometimes  troublesome  pests  in  corn-fields. 
Babingtuo,  in  his  '  Manual  of  British  Botany/  enumerates  ten  species 


as  inhabitants  of  Great  Britain.    The  most  common  f  i  lis  if  the  genua 


inly  in  the  United  Kingdom.  This  is  A.  ddloidea  (Bating 
it  has  an  erect  stem  with  ascending  branches ;  opposite  leaves,  all 
hastate-triangular,  with  two  descending  lobes  unequally  dentate  or 
sinuate-dentate  ;  the  perigone  of  the  fruit  ovate-triangular,  dentate,' 
tunicatod  on  the  back,  rather  longer  than  the  fruit,  collected  into  a 
many-flowered,  branched,  dense  panicle ;  seeds  smooth,  shining. 
A.  row,  A.  iaeiniata,  A.  Ititoralit,  are  frequent  plants  on  the  sea-shore. 
A.  pro-rata  is  a  coast  plant,  but  is  rare  in  Great  Britain,  and  Babington 
suspects  that  it  may  be  a  maritime  form  of  A.  patula. 

A'TROPA,  a  genus  of  Dicotyledonous  Plants  belonging  to  the 
natural  order  Solanacea,  and  consisting  for  the  most  part  of  poisonous 
species.  It  is  distinguished  from  other  genera  of  the  same  natural 
order  by  its  regular  bell-shaped  corolla,  its  5-parted  permanent 
calyx,  which  never  acquires  a  bladdery  appearance,  and  by  its  succu' 
lent  fruit 

Atropa  Belladonna,  Deadly  Nightshade,  or  Dwale,  is  found  not 
unfrequentiy  in  thickets  and  hedges   in  this  country.     The    whole 


Kadly  Nightshade  [Atropa  Belladonna). 

t,  a  corona  cut  open,  showing  the  position  of  the  itnniini ;  2,  tbe  win, 

with  tbe  pistil  i  9,  a  berry  cut  in  half  to  shoo  lu  two  cells,  in  each  of  which 

plant  is  of  a  lightish  green  colour,  except  the  flowers,  which  are  large 
and  of  a  dingy  brownish  purple,  and  the  berries,  which  are  of  the 
rich  deep  black  of  black  cherries.  The  root  is  perennial,  the  stem 
grows  about  2  feet  high,  and  the  leaves  are  acute,  with  an  oblong 
figure,  tapering  to  each  end.  The  flowers  are  bell-shaped,  larger  than 
those  of  the  harebell,  and  placed  singly  in  the  bosom  of  the  leaves. 
The  border  of  the  corolla  ia  cut  into  S  equal  lobes  :  there  are  5  stamens, 
a  tapering  pistil  with  2  cells,  and  many  seeds  in  tile  ovary,  a  long 
slender  style,  and  a  flattened  stigma  slightly  divided  into  two  lobes. 
The  odour  of  the  whole  plant  is  nauseous  and  oppressive,  as  if  to  warn 
ua  of  its  venomous  nature.  It  is  in  the  leaves,  root,  and  berries  that 
the  poison  resides,  and  particularly  in  the  berries,  which  from  their 
resemblance  to  cherries  have  often  been  eaten  by  children  with  fatal 
consequences.  Tbe  active  property  of  Belladonna,  though  most  com- 
monly remarked  in  the  fruit,  exists  also  in  the  leaves,  and  especially 
in  the  roots,  both  of  whieh  have  tbe  same  acrid  narcotic  property. 
They  have  nevertheless  been  frequently  employed  medicinally,  and 
extract  of  Belladonna  is  one  of  the  most  energetic  preparations  in  the 
modern  Materia  Medic*. 

Atropa  Mandragora,  or  Mandrake,  is  another   species   still  more 
venomous  and  dangerous  than  the  last     It  ia  found  in  many  parts  of 


{parts  ol 
ere  it  it 


into  two  or  three  forks,  which  have  been  fancied  to  resemble  I 

body ;  this  circumstance,  and  its  well-known  poisonous  qualities,  gave 


«  of  popular  ignorance  and  credulity  the  reputation  of     of  which  the  negroes 
jd  with  animal  feelings  ;  the  roots  were  said  to  shriek      and  are  woven  into  h 


UaDdnks  [arresa  Jla-ftragora). 

This  remarkable  plant  has  no  apparent  stem,  but  it*  long  hairy 
■harp-pointed  leave*  riae  from  the  surface  of  the  ground,  and  form  a 
deep  green  tuft,  from  the  midst  of  which  the  flowers  rise  on  Blonder 
stalks  about  two  inches  long.  Their  corolla  is  of  s  whitish  colour, 
stained  with  veins  of  dingy  purple  ;  the  fruit  is  pule  orange-coloured, 
and  about  as  large  as  a  sparrow's  egg.  The  smell  of  the  whole 
plant  is  very  fetid. 

A  tropa  phyialoida,  a  plant  called  Alkckengi  in  gardens,  where  it 
is  often  cultivated  as  a  hardy  annual,  belongs  now  to  the  genus 
Nidmdra. 

A'TRYPA  (Dalman),  a  subdivision  of  the  great  genus  Tertbrattda, 
chiefly  (if  not  entirely)  confined  to  a  fossil  state,  and  to  the  Paleozoic 
Strata.  Many  of  the  Spiri/era  of  Soworby  (as  S.  glabra,  S.  fimbriate) 
and  some  of  the  Terebralvlm  of  the  same  author  (as  T.  pugnui),  have 
been  referred  to  this  genua.     T.  ptillacta  is  the  reocnt  analogue. 

ATTALE'A,  a  genus  of  Palms,  found  chiefly  in  the  tropical  parts 
of  America,  where  it  occupies  the  richest  soil  and  the  hottest  forests, 
rarely  ascending  the  aides  of  mountains,  or  spreading  from  the  woods 
into  the  open  country.  It  extends,  according  to  Von  Martius,  as  far 
south  as  the  tropic  of  Capricorn.  It  belongs  to  the  same  division  of 
the  natural  order  Patmaeta  as  the  cocoa-nut,  from  which  as  well  an 
from  all  its  immediate  allies,  except  Areng  [Are™],  it  in  distinguished 
by  its  nut  containing  three  cells  and  three  seeds.  It  is  described  by 
Von  Martina  ss  consisting  of  lofty  or  middle-sized  or  even  occasionally 
stemlesB  species,  with  a  thickinh  trunk,  the  wood  of  which  is  soft  and 
of  a  reddish-brown  colour ;  it  is  irregularly  marked  externally  with 
scars,  and  is  terminated  by  large  pinnated  leaves,  the  stalks  of  which 
are  broad,  and  the  segments  smoothish,  rather  thick,  plaited,  and 
neat-looking.  The  bunches  of  fruit  are  simply  branched,  but  arc 
often  of  a  vast  size,  and  hang  down  from  the  bosoms  of  the 
leaves,  covered  with  brownish  nuts,  the  seeds  of  which  are  eatable. 
Several  species  are  known,  of  which,  the  most  remarkable  are  the  two 
following  ;- 

ittalta  fani/ira,  called  by  the  natives  Piscabs,  is  found  in  the 
native  forests  of  the  maritime  provinces  of  Brazil,  where  it  is  one  of  the 
moat  valuable  gifts  which  the  bountiful  hand  of  nature  has  conferred 
on  man.  The  best  cordage  in  South  America  for  naval  purposes  id 
manufactured  from  the  fibres  of  the  leaf-stalks  and  other  parts ;  such 
ropes  are  of  great  strength,  and  are  extremely  durable  in  salt  water  : 
no  other  cables  are  employed  in  a  great  part  of  the  Brazilian  navy. 
This  species  does  not  grow  more  than  from  20  to  30  feet  high ;  its 
nuts,  which  are  about  as  large  as  an,  ostrich's  egg,  have  a  hard  shell 
like  that  of  the  cocoa-nut. 

Altalta  tompta,  another  species,  is. equally  useful,  but  for  different 
purposes.  This  plant,  the  Pindova  of  the  old  writers  on  Brazil,  and 
the.Indajs.  of  the  modem  Portuguese,  forms  delightful  groves  in  the 
interior  of  the  country,  growing  from  SO  to  SO  feet  clear  of  its  branch- 
like leaves;  the  latter  are  from  15  to  20feet  long,  and  about  3  feet  wide. 
The  fruit  is  the  size  of  a  goose's  egg,  and  contains  an  eatable  kernel, 


Atlalea  tpecima  is  the  plant  which,  in  the  provinces  of  MaranhaA 
and  Para,  furnishes  the  nuts  which  the  Brazilians  burn  for  the  purpoeo 
of  smoking  the  juice  of  Siphvnia  tlailica,  or  Indian  Rubber,  until  it 
becomes  black. 

A'TYA,  a  genus  of  Crustaceous  Animals,  thus  characterised  by 

Antenna,  interior,  furnished  with  two  bristles,  inserted  in  the  same 
horizontal  line;  exterior,  inserted  below  the  interior,  about  the  length 
of  the  body,  furnished  at  the  base  with  a  great  scale  which  is 
unidentate,  or  one-toothed,  externally. 

Pedipalpi  external,  the  last  joint  shortest ;  flagrum  elongated. 

Feet:  the  two  anterior  psirs  equal,  penultimate  joint  shortest;  last 
joint  divided ;  lacinhe  equal,  furnished  at  the  apex  with  long  cilia  ; 
third  pair  large,  unequal,  furnished  with  a  very  short  nail;  two 
posterior  pairs  furnished  with  a  moderate-sized  nil 

Tail,  with  the  exterior  lamella  bipartite. 


Alga  ii.ir.. 
"It  forms,"  says  Leach,  "a  peculiar  subdivision  of  t 
Family,  and  one  specie*  only  is  kiown." 
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A'TYLUS,  a  genua  of  CruataoeouB  Animals,  thus  characterised  by 
Leach: — 

Antenna  composed  of  four  joints,  the  last  of  which  is  formed  of 
several  minute  articulations :  upper  ones  rather  shortest,  with  the 
second  joint  longer  than  the 
third ;  under  ones  with  the 
second  joint  rather  shorter 
than  the  third. 

Eyes  slightly  prominent, 
inserted  on  a  process  be- 
tween the  upper  and  lower 
antennae. 

LegB  fourteen;  firat  and 
second  pair  furnished  with  ,    . 

a  small  compressed  hand,  *****  em-maim. 

which  has  a  moveable  thumb;  the  other  pairs  having  only  a  simple 
claw. 

Tail,  on  each  side,  with  a  triple  series  of  double  styles ;  upper  part 
on  each  side  armed  with  a  small  spine  or  style. 

Body  (including  the  head)  composed  of  twelve  joints.  Example— 
Atylua  carinotus  (Oammarut  earinatus,  Fabr.). 

AUCHE'NIA,  a  genus  of  Ruminating  Mammalia.     [Llama.] 

AU'CUBA,  a  genus  of  plants  belonging  to  the  natural  order 
Cornaeece.  Only  one  species  is  known.  It  is  a  Japanese  plant,  com- 
monly cultivated  in  the  gardens  of  this  country  as  a  hardy  evergreen 
shrub,  remarkable  for  its  shining  pale-green  leaves  mottled  with 
yellow,  hence  sometimes  called  Variegated  Laurel.  It  is  described  by 
Thunberg  as  growing  to  the  height  of  a  man  or  higher,  and  as  com- 
mon  in  various  places  in  Japan,  both  wild  and  cultivated.  Its  fruit, 
which  it  bears  in  March,  is  a  red  berry,  about  the  size  of  that  of  a 
laurel,  and  containing  a  single  stone,  with  a  bitter  nauseous  kernel. 
This  plant  is  dioecious,  and  in  this  country  we  have  only  the  pistilli- 
ferous  flowers.  The  plant,  however,  which  is  cultivated  in  this  country 
is  only  a  variety :  in  its  natural  state  it  is  said  to  have  brownish-green 
leaves  without  any  blotches. 

AUGITE.  The  minerals  to  which  this  name  has  been  applied 
present  us  with  some  of  the  most  interesting  and  at  the  same  time 
most  difficult  investigations  that  can  fall  under  the  notice  of  the  mine' 
ralogist  and  chemist,  and  have  frequently  occupied  the  attention  of 
the  most  eminent  men  in  both  sciences.  Nor  are  these  bodies 
unworthy  of  such  attention ;  for  not  only  would  a  thorough  knowledge 
of  their  constitution,  and  the  relation  which  they  bear  to  other  mine- 
rals, particularly  to  the  genus  Hornblende,  tend  much  to  the  perfection 
of  the  mineralogical  system ;  but,  owing  to  their  frequent  occurrence 
in  nature,  and  from  their  forming  one  of  the  principal  ingredients  in 
many  porphyritic  and  trap  rocks,  such  as  the  Syenite,  Diallage,  and 
Schorl-Rocks,  Greenstone,  cYa,  they  form  a  class  of  bodies  of  the 
highest  importance  to  the  geologist.  A  due  regard  to  the  circum- 
stances which  are  favourable  to  the  formation  of  one  or  other  of  the 
species,  to  the  exclusion  of  the  rest,  would  be  likely  to  afford  a  safe 
guide  in  many  geological  inquiries  into  the  character  and  formation 
of  rocks  of  igneous  origin.  Werner  was  the  first  to  divide  a  large 
class  of  minerals  occurring  commonly  in  basalt,  lavas,  and  other 
volcanic  rocks,  into  two  species,  to  which  he  applied  the  names  of 
Augite  and  Hornblende.  This  division  was  founded  on  the  difference 
existing  between  the  crystallised  forms  and  structure,  which,  according 
to  the  experience  up  to  that  time,  were  never  associated  with  each 


Augite,  or  Pyroxene. 
Fig.  1. 
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Hornblende,  or  Amphibole. 
Fig.  2. 
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By  -,  — ,  is  meant  the  edge  formed  by  the  intersection  of  the  faces  *  and  e, 
»   M  M  and  M,'  &c. 

other.    The  same  division  was  shortly  after  adopted  by  Haiiy,  who 
applied  to  them  the  names  of  Pyroxene  and  Amphibole,  and  gave  the 


measurements,  determining  the  oblique  rhombic  prisms,  with  thei? 
most  general  modifications  characteristic  of  either  species,  which 
however  we  have  modified  by  the  later  measurements  of  Rose, 
Mitscherlich,  and  Kupffer. 

Professor  Mohs,  however,  together  with  Professor  Jameson  of 
Edinburgh,  has  used  the  term  Augite  to  denote  the  eighth  genus  of 
their  respective  systems,  which  consists  of  the  four  species  designated 
as  follows : — 

First  species.  The  Oblique-Edged  Augite,  corresponding  with  the 
Augite  of  Werner,  and  Pyroxene  of  Haiiy. 

Second  species.  The  Straight-Edged  Augite,  corresponding  to 
Hornblende  and  Amphibole, 

Third  species.  Priematoidal  Augite,  containing  as  sub-species  the 
minerals  Epidote  or  Zoisite. 

Fourth  species.    Prismatic  Augite;  Tabular  Spar  or  WoUattonite. 

Berzelius,  on  the  contrary,  viewing  the  subject  in  a  chemical  point 
of  view,  has  been  induced  to  use  the  term  Augite  or  Pyroxene,  Horn* 
blende  or  Amphibole,  in  the  same  signification  as  employed  by  Werner 
and  Haiiy.  According  to  him,  the  Augites  are  composed  of  one  equi- 
valent of  the  bisilioate  of  lime  united  with  one  equivalent  of  the 
bisilicate  of  magnesia. 

There  are  several  varieties  of  this  genus  formed  by  the  removal  of 
the  magnesia  or  lime,  which  are  replaced  either  by  one  or  both  of  the 
isomorphous  substances — the  protoxide  of  iron,  and  protoxide  of 
manganese.    Of  these  the  following  are  the  principal : — 

1.  Dtoptide,  which  may  be  considered  as  the  type  of  the  Augite 
Genus,  is  readily  recognised  by  the  form  of  its  crystal  given  in  fig.  1, 
and  by  the  direction  of  its  four  cleavage  planes,  the  most  perfect 
corresponding  with  the  faces  M,  those  in  the  direction  of  r  and  I  being 
less  easily  obtained ;  and  by  its  pale-green  or  grayish-white  colour, 
and  vitreous  lustre.  Its  hardness  is  6*5,  and  its  specific  gravity  is 
3*299.  Alone  before  the  blowpipe  it  melts  into  a  colourless  semi- 
transparent  glass ;  with  borax,  very  readily  into  a  transparent  glass. 
It  consists  chiefly  of  silica,  lime,  and  magnesia,  as  will  be  seen  by  the 
following  analysis  of  a  variety  from  Tammare  by  Bonsdorff : — 


Silica 
Lime 


5483 
24-76 
1855 


Protoxide  of  Iron 
Alumina   . 
Loss  by  heating 


0*99 
0*28 
0-32 

99-78 


Several  varieties,  little  differing  from  the  above,  are  called  BackalUe 
and  Faua-Ue,  names  indicative  of  their  locality. 

2.  Hedenbergite  consists  chiefly  of  silica,  lime,  and  protoxide  of  iron, 
as  may  be  seen  by  the  following  analysis  by  Q.  Rose  of  a  variety  from 
Lunaberg : — 

Silica 49*01 

Lime       .        .        , 20*87 

Protoxide  of  Iron 26*08 

Protoxide  of  Manganese  with  Magnesia  .        .    .      2*98 

98*94 
It  is  of  a  dark-green  colour,  sometimes  nearly  black. 

3.  Sahlite,  those  varieties  in  which  the  magnesia  is  only  in  part 
replaced  by  protoxide  of  iron,  and  which  may  be  regarded  as  consist- 
ing of  one  equivalent  of  Hedenbergite  united  with  two  of  Diopside. 
A  variety  is  called  Malakolith.  ('Anwendung  der  Lbthrohrs,'  by 
Berzelius.) 

4.  IHaUage.  The  difference  in  the  analysis  by  Kohler  of  two  speci- 
mens, the  first  from  Tuscany,  the  second  from  Ulthenthal  in  the 
Tyrol,  were  as  follows  : — 

Silica 53-20  5681 

Lime 1908  219 

Magnesia       .        .        .        .        .14*91  29*67 

Protoxide  of  Iron     .        .        .    .  8*67  8-46 

Protoxide  of  Manganese        .        .  0.38  0*61 

Alumina 2*47  2*07 

Water 177  0*21 


100-48  100*02 

This  variety  is  characterised  by  its  mother-of-pearl  lustre,  and  by 
its  possessing  the  most  perfect  cleavage  in  the  direction  of  the  diagonal 
of  the  prism.  It  is  seldom  found  in  perfect  crystals.  Its  most  general 
colour  is  a  bronze  yellow. 

5.  Hyperathene,  which  is  very  similar  in  its  general  appearances  and 
characters  to  Diallage,  is  a  bisilicate  of  iron  and  magnesia.  Both  of 
the  last-mentioned  varieties  may  be  distinguished  from  the  former,  as 
well  as  from  each  other,  by  means  of  the  blowpipe,  and  by  attending 
to  the  following  characters  as  stated  by  Berzelius  : — 

Diallage  alone  in  a  matrass  decrepitates,  becomes  of  a  lighter  colour, 
and  gives  off  a  little  water. 

On  charcoal  it  is  with  difficulty  melted  on  the  edges  into  a  gray 
scoria. 

With  borax  it  is  with  difficulty  fused  uito  a  clear  glass,  somewhat 
coloured  by  the  protoxide  of  iron. 

It  is  decomposed  by  the  phosphate  of  soda  and  ammonia,  with  the 
development  of  the  silica. 

Hyperathene,  on  the  contrary,  when  heated  alone  in  the  matrass, 
decrepitates  slightly,  gives  out  a  little  water,  but  does  not  change  its 
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appearance ;  while  on  charcoal  it  readily  forms  a  green  opaque  glass, 
as  is  also  the  case  when  heated  with  borax. 

The  salt  of  phosphorus  does  not  apparently  decompose  it,  but  the 
mineral  at  first  becomes  rounded  on  the  edges,  and  may  at  length  be 
entirely  fused. 

The  structure  also  deserves  particular  attention,  the  cleavage-planes 
in  Hypertthene  being  perfect,  both  in  the  direction  of  the  faces  r 
and  M,  the  latter  of  which  are  obtained  in  DiaUage  with  very  great 
difficulty. 

We  have  now  described  the  various  species  generally  considered  as 
comprehended  within  the  genus  Augite  or  Pyroxene  ;  but  Professor 
Gustave  Rose  has  endeavoured  to  prove  the  necessity  of  uniting  Augite 
and  Hornblende  (Pyroxene  and  AmphiboU)  into  one  genus.  His  argu- 
ments for  this  union  are  the  following : — He  first  shows  that  the  two 
prisms  of  Augite  and  Hornblende,  however  different  in  appearance, 
admit  of  being  derived'  the  one  from  the  other,  according  to  the  laws 
observed  to  connect  the  crystallographic  forms  of  varieties  of  the  same 

genus  in  other 
minerals.  To  show 
this,  let  the  accom- 
panying parallelo- 
gram, whose  Bezni- 
diagonals  are  a  and 
o,  represent  the 
horizontal  section 
of  the  prism  of 
Augite;  since  the 
whole  angle  of  this 
prism  at  A  is  87*  6', 
6  is  the  tangent  of 
an  angle  of  43°  33' ; 
if  this  tangent  be  doubled,  the  corresponding  angle  will  be  found  to 
be  62°  15'  25",  the  double  giving  124°  30'  50 ',  an  angle  agreeing  most 
closely  with  194°  31',  the  angl*  obtained  by  Mitscherlich  in  a  species 
of  Hornblende  when  measured  by  Wollaston's  reflecting  goniometer. 
The  larger  parallelogram,  therefore,  formed  by  doubling  the  diagonal  b, 
is  the  horizontal  section  of  the  prism  of  Hornblende. 

A  similar  relation  is  also  approximately  true  for  the  inclination  of 
the  faces  $  in  Augite  and  r  in  Hornblende;  for  if  the  angle  120°  57'  of 
Augite  be  halved,  and  its  tangent  doubled,  the  corresponding  angle  is 
74^1  V  21",  and  by  doubling  this  we  obtain  148°  22'  42",  not  much 
differing  from  148°  25',  as  found  between  r  in  Hornblende  of  Vesuvius 
by  Rose. 

His  argument  drawn  from  the  chemical  constitution  of  these 
minerals  is  by  no  means  so  satisfactory;  for  though  in  Hornblende  we 
find  a  series  of  bisilicates  of  the  same  bases,  and  as  it  were  running 
parallel  with  those  already  described  as  Augitet,  the  circumstance 
observed  by  Bonsdorff,  that  all  the  varieties  of  Hornblende  contain 
fluorine,  while  Gustave  Rose  has  been  unable  to  detect  that  element 
in  Augite,  weakens  the  connection  between  these  minerals,  and  renders 
the  determination  of  what  part  the  fluorine  acts  in  their  constitution 
a  most  desirable  object.  Our  ignorance  on  this  point,  however,  and 
the  difficulty  of  determining  what  is  the  action  of  the  alumina,  which 
occurs  in  considerable  quantity  in  some  Hornblendes,  prevent  us  from 
forming  any  opinion  from  the  results  of  chemical  analysis. 

The  observations  of  Rose,  however,  on  the  Greenstone  of  the 
Uralian  Mountains,  tend  to  prove  the  existence  of  that  connection 
between  the  forms  of  Augite  and  Hornblende  which  is  essential  to 
their  constituting  one  genus,  in  a  more  satisfactory  manner  than  any 
remark  hitherto  made.  He  discovered  in  a  soft  grayish  Greenstone, 
near  the  village  of  Mostowaja,  which  is  situated  north  of  Katharinen- 
Durg,  and  on  the  road  to  Newiansk,  and  also  at  the  gold-washings  of 
Cavellinski,  near  Miask,  in  a  Greenstone  somewhat  harder  and  darker 
than  the  former,  imbedded  crystals,  having  the  form  of  Augite,  but 
not  its  cleavage  planes,  these  last  being  found  to  coincide  with  those 
of  Hornblende.  This  mineral  was  therefore  either  Hornblende  in  the 
form  of  Augite,  or  Augite  with  the  cleavage  planes  of  Hornblende. 

At  the  village  of  Muldakajewsk,  near  Miask,  he  discovered  still 
more  interesting  crystals  embedded  in  a  Greenstone  similar  to  that 
last  described.  They  were  abundant,  and  possessed  the  form  of  A  ugite : 
the  smaller  crystals  had  cleavage-planes  parallel  to  the  sides  of  the 
prism  of  Hornblende,  and  were  similar  in  their  appearance  and  colour 
to  those  obtained  from  Cavellinski  The  larger  crystals,  however, 
possessed  a  kernel  of  a  grass-green  colour,  and  of  a  lighter  tint  and 
greater  lustre  than  the  exterior.  This  kernel  differed  from  the  darker 
exterior  portion  of  the  crystal,  the  latter  giving  the  cleavage  of 
Hornblende,  while  the  former  presented  those  of  Augite,  with  faces 
sufficiently  bright  and  perfect  to  admit  of  measurement  by  the  reflect- 
ing goniometer. 

The  observations  of  Mitscherlich  and  Berthier  on  the  formation  of 
Augite  as  an  artificial  product,  are  so  interesting  in  themselves  and 
throw  so  much  light  on  the  nature  cf  Augite  in  general,  and  on  those 
crystals  we  have  just  described,  for  which  Rose  proposes  the  name  of 
Urali'e,  that. we  cannot  omit  to  notice  them  in  tnis  place.  Mitscher- 
lich has  observed  that  at  many  foundries  in  Sweden  and  Germany  the 
scoriae  possessed  the  form,  structure,  and  chemical  composition  of  certain 
minerals  found  in  nature.  From  this  source  he  has  obtained  upwards 
of  forty  varieties;  and  among  these  specimens  possessing  the  form 


and  structure  of  Augite  are  frequently  found,  whereas  Hornblende  has 
never  been  discovered.  Guided  by  these  observations,  a  mixture  of 
silica,  lime,  and  magnesia,  in  the  proportion  indicated  by  the  formula 
of  Diopside,  given  below,  was  submitted  to  fusion  in  the  porcelain-ovens 
of  Sevres,  near  Paris.  On  examination,  the  mass  was  found  to  have 
been  completely  fused:  it  possessed  cleavage-planes  corresponding 
with  those  of  Augite,  and  a  hollow  formed  in  the  centre  from  the  con- 
traction in  cooling  contained  crystals  of  the  form  of  fig.  1.  By  these 
processes  they  failed  in  obtaining  crystals  either  of  the  form  or  struc- 
ture of  Hornblende. 

Professor  G.  Rose,  in  accounting  for  this  production  of  Augite  to 
the  exclusion  of  Hornblende,  was  led  to  consider  that  it  was  not  the 
absence  of  the  fluorine,  or  any  error  in  the  proportion  of  the  elements, 
which  prevented  the  production  of  Hornblende,  but  that  it  was  the 
effect  of  the  rapid  cooling?  This  he  fully  confirmed  by  the  following 
experiments : — A  light-green  variety  of  Hornblende,  the  StrahUtein  of 
the  Germans,  from  Zillerthal  in  the  Tyrol,  was  submitted  in  a  plati- 
num crucible  to  the  heat  of  a  porcelain  oven.  It  was  completely 
fused,  and  in  cooling  had  formed  fibrous  tufts  of  dark  crystals,  which 
however  admitted  of  measurement  by  Wollaston's  goniometer,  when 
the  angles  were  found  to  correspond  with  those  of  Augite.  A  specimen 
of  Diopside,  of  the  same  locality,  was  also  fused ;  it  cooled  into  a  dark 
mass,  but  regained  its  former  structure. 

We  may  therefore  consider  it  to  be  demonstrated  that  Augite  is 
formed  whenever  the  process  of  cooling,  and  consequently  of  crystal- 
lisation, is  rapid;  and  Hornblende,  when  it  is  conducted  more  slowly. 
Many  circumstances  confirm  this  view :  the  UraUtes  of  Rose  appear 
to  be  its  natural  oonsequence ;  for  as  by  the  lawB  of  caloric  we  know 
that  the  quantity  of  heat  lost  during  equal  portions  of  time  varies 
with  the  temperature,  the  exterior  portions  of  the  crystal  from  this 
cause  alone  must  have  crystallised  under  a  more  gradual  loss  of  heat 
than  the  interior,  while  at  the  same  time  the  temperature  would  be 
maintained  by  the  specific  heat  given  out  by  the  parts  first  consolidated. 
The  general  localities  of  Augite  and  Hornblende,  and  the  minerals  with 
which  they  are  found  associated,  afford  another  argument  in  favour 
of  this  supposition ;  for  Hornblende  is  usually  met  with  in  Syenite, 
Trachyte,  and  Lava,  accompanied  by  Quarts,  Felspar,  Albite,  Ac., — 
minerals  which  decidedly  require  a  slow  process  of  cooling  for  their 
formation ;  on  the  contrary,  Augite  occurs  in  Basalt  and  Lava  with 
Olivine,  which  Mitscherlich  has  recognised  in  the  scorise  of  various 
foundries,  and  which  is  therefore  formed  by  a  process  of  rapid  cooling. 
We  are  thus  able  to  account  for  H.  von  Buch's  remark  in  his  observa- 
tions on  volcanoes,  that  those  Lavas  which  contain  Felspar  have 
Hornblende,  but  no  Augite. 

Induced  by  these  circumstances  Rose,  in  a  tabular  view  of  the 
minerals  which  he  has  added  to  his  '  Elements  of  Crystallography/ 
published  at  Berlin  in  1833,  has  united  into  one  genus  the  following 
species. 

1.  Dioptide    .    .    .    .  Ca  Si*  +  Mg  Si*. 

*}* 

8.  Hedenbergite  .    .    .  Ca  Si*  +  Fe  Si3. 


2.  Sablite Ca  Si*  + 


4.  Basaltic  Augite     . .  Ca,  Mg,  Fe,  Al,  Si. 

5.  Rothbraunttemen    .  Mn  Si1. 

6.  Acmite 3  Na  Si*  +  2  j£si6. 

7.  DiaUage     .    .    .    .  Mg  Si*  +  J*  \  Si* 

8.  Bronzite Mg  Si2. 

9.  Hypersthene   .    .    .  Mg  Si*  +  Fe  Si*. 

10.  UralUe 

11.  Tremolite   .    .    .    .  Ca  &i8  +  8  Mg  Si*. 

12.  AntophyUite.    .    . .  Fe  Si3  +  9  Mg  Si*. 


18.  StrahUtein. 


.  Ca,  Mg,  Fe,  Al,  Si. 


14.  Basaltic  Hornblende  Ca,  Mg,  Fe,  Al,  Si. 
AUK,  the  common  name  for  certain  sea-birds  of  the  family  Alcadee, 
including  species  of  the  sub-genera  Alca,  Fratercula,  Mergulus,  and 
Phaleris. 

Alca.    [Alca.] 

The  true  Auks,  though  they  are  strictly  oceanic  birds,  scarcely  ever 
leaving  the  water  except  for  the  purposes  of  reproduction,  will  some- 
times proceed  swiftly  though  awkwardly  on  foot  when  pursued  on 
land.  They  breed  in  large  companies,  in  caverns  and  rocky  cliffs, 
laying  only  one  disproportionately  large  egg.  Their  food,  which  they 
obtain  by  diving  (an  operation  in  which  they  are  materially  assisted 
by  their  wings  as  well  as  by  their. feet),  consists  of  small  fishes, 
crustaceans,  and  other  marine  animals.  The  young  are  said  to  be  fed 
from  the  crops  of  their  parents,  not  only  before  they  are  able  to  leave 
the  place  of  their  birth,  but  also  for  some  time  afterwards. 

The  genus  Alca,  as  it  is  reduced  by  modern  ornithologists,  includes 
but  two  species.  The  first  of  these,  the  Great  Auk  {Alca  impennii, 
Linnaeus),  is  remarkable  for  the  imperfect  development  of  its-wings. 
It  seldom  leaves  the  Arctic  Circle  and  the  regions  bordering  on  it,  and 


to  the  British  Isles.  Dr.  Fleming  however  gives 
ilfi'ii  alive  at  St  Kildn,  where  they  are  some'' 
which,  area  with  a  long  and  heavy  cord  tied 


and  elaatio,  and  the  quantities  of  eggs  there  collected,  amount  to  almost 
incredible  numbers, 
its         The  summer  and  winter  dress  of  the  Kasor-Bill,  though  different, 


leg,  swam  under  water  with  extraordinary  Bpcod.  The  power  of 
the  apparently  uncles!  wings  as  organs  of  progression  wis  still  more 
strongly  shown  in  the  Great  Auk  chased  ineffectually  by  Mr.  Bullock 
during  his  tour  to  the  Northern  Isles;  for  the  four  oara  of  the  bird 
are  said  to  have  left  the  six  oared  boat  of  hia  pursuers  tar  behind. 
According  to  the  same  authority,  only  a  single  pair  bad  been  known 
to  breed  in  Papa  Westra  for  several  years.  Newfoundland  ia  recorded 
as  onii  of  their  breeding  places,  and  Pennant  relates  that  the  Esqui- 
maux who  frequented  the  island  made  clothing  of  their  skins.  In  the 
ocean  that  washes  the  Faroe  Isles,  Iceland,  and  Greenland,  where 
they  dwell  in  great  numbers,  they  may  be  frequently  seen  on  the 
Boating  ice  ;  but  Pennant  saya  that  they  are  observed  never  to  wander 
beyond  soundings,  and  that  seamen  direct  their  measures  according 
to  their  appearance. 

The  food  of  the  Great  Auk  consist  principally  offish;  and  the 
Lump-Fish  {Cydopterui  lumput)  is  said  to  be  its  favourite  morsel. 

The  length  of  the  bird  is  somewhat  under  three  feet.  The  winter 
plumage,  which  begins  to  appear  in  autumn,  leaves  the  cheeks,  throat, 
fore  part  and  sides  of  the  neck  white.  In  spring  the  summer-change 
begina  to  take   place,  and  confines  the  white  on  the  head  to  a  large 

Eatch,  which  extends  in  front  and  around  the  eyes;  the  rest  of  the 
ead,  the  neck,  and  upper  plumage  is  of  a  deep  black.  There  is  a 
specimen  of  the  bird  in  its  summer  drees  in  the  British  Museum.  The 
Great  Auk  breeds  in  June  and  July,  laying  ons  egg,  about  the  sise  of 
a  swan's,  of  a  whitish-yellow,  marked  with  numerous  lines  and  spote 
of  black,  which  have  been  supposed  to  bear  some  resemblance  to 
Chinese  characters. 

In  the  Black-Billed  Auk,  Raior-Bill,  or  Hurra  (A  tea  tarda,  Limueiis), 
the  development  of  the  wings  is  carried  to  the  usual  extent  necessary  for 
the  purposes  of  Sight,  though  the  bird  uses  them  with  great  effect  ss 
oara  when  swimming  under  water. 

The  northern  hemisphere,  where  they  are  widely  diffused,  is  the 
region  allotted  to  these  birds  ;  but  it  is  in  the  higher  latitudes  that 
they  swarm.  In  England,  the  Needles  and  other  adjacent  precipitous 
elifls  have  a  fair  share  of  them ;  and  here,  as  in  other  places,  the 
'  dreadful  trade '  of  taking  their  eggs,  which  are  esteemed  a  delicacy  for 
salads  especially,  is  carried  on.  In  Ray's  ed.  of  Willughby  the  habits 
of  the  Razor-Bill  are  thus  described  : — "  It  lays,  sits,  and  breeds  up 
its  young  on  the  ledges  of  the  craggy  cliffs  and  steep  rocks  by  the 
sea-shores  that  are  broken  and  divided  into  many  as  it  were  stairs  or 
shelves,  together  with  the  Coulter-Nebs  and  Guillsmote.  The  Manksmen 
are  wont  to  compare  these  rocks,  with  the  birds  sitting  upon  them  in 
breeding-time,  to  an  apothecary's  shop — the  ledges  of  the  rocks 
resembling  the  shelves,  and  the  birds  the  pots.  About  the  Isle  of 
Man  are  very  high  cliffs  broken  in  this  manner  into  many  ledges  one 
above  another  from  top  to  bottom.  They  are  wont  to  let  down  men 
by  ropes  from  the  tops  of  the  cliffs,  to  take  away  the  eggs  and  young 
ones.  They  take  also  the  birds  themselves  when  they  see  sitting  upon 
their  oggn,  with  snares  fastened  to  the  ends  of  long  poles,  sod  put 
about  the  necks  of  the  birds.  They  build  no  nests,  but  lay  their  eggs 
upon  the  bore  rocks." 

On  the  coast  of  Labrador  they  abound,  and  the  thousands  of  birds 
there  killed  for  the  sake  of  the  breast-feathers  which  are  very  warm 
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becomes  very  pure ;  and  ths  cheeks,  throat,  and  upper  part  of 
the  front  of  the  neck  are  of  a  deep  black,  shaded  with  reddish.  In 
winter  the  throat  and  fore  part  of  the  neck  arc  white. 

The  young  of  the  year  is  by  the  beat  authorities  supposed  to  be  the 
Alca  Pica  of  Gmelin. 

The  Raior-Bill  is  little  more  than  15  inches  long.  Ths  egg  (for  they 
lay  but  one)  is  very  large  in  proportion  to  the  bird,  being  about  the 
size  of  that  of  a  turkey,  but  of  a  longer  shape,  pointed  towards  the 
smaller  end,  white  or  sometimes  yellowish,  blotched,  and  streaked 
with  dark  brown,  chiefly  towards  the  larger  end. 
Fralrreula. 

Leaving  the  true  Auks  we  come  to  the  genua  Fralerevla,  Briss. 
(Mormon,  Illiger),  of  which  the  Labrador  Auk,  Common  Puffin,  or 
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Coulter-Neb  {Fralercula  Arclica,    Mormon  fraltrcula,  Temrn.,  Alca 
Arctica,  Linn,),  may  be  taken  as  an  example. 

Selby  gives  the  following  account  of  the  habits  of  this  bird,  and  is 
corroborated  by  others  who  have  written  on  the  subject : — "  Although 
the  Puffin  is  found  in  very  high  latitude*,  and  its  distribution  through 
the  Arctic  Circle  is  extensive,  it  is  only  known  to  us  as  a  summer 
visitant,  and  that  from  ths  south,  making  its  first  appearance  in  the 
vicinity  of  its  breeding  stations  about  the  middle  of  April,  and  regu- 
larly departing  between  the  10th  and  20th  of  August  for  the  southern 
coasts  of  France,  Spain,  and  other  parts  of  Europe,  where  it  passes 
the  remainder  of  the  year.  It  breeds  in  greet  numbers  upon  Priest- 
holm  Island,  off  the  coast  of  Anglesey,  on  the  Isle  of  Man,  and  most 
of  the  islands  indeed  of  the  English  and  Scottish  coasts.  Many  resort 
to  the  Faroe  Islands,  selecting  such  as  are  covered  with  a  stratum  of 
vegetable  mould ;  and  here  they  dig  their  own  burrows,  from  there 
not  being  any  rabbits  to  dispossess  upon  ths  particular  islets  they 
frequent.  They  commence  this  operation  about  (he  first  week  in  May, 
and  the  hole  is  generally  excavated  to  the  depth  of  three  feet,  often 
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in  a  curving  direction,  and  occasionally  with  two  entrances.  Whan 
engaged  in  digging,  which  is  principally  performed  by  the  males,  the; 
arts  sometimes  so  intent  upon  their  work  aa  to  admit  of  being  taken 
by  hand,  and  the  name  may  also  be  done  during  incubation.  At  this 
period  I  hare  frequently  obtained  specimens  by  thrusting  my  arm  into 
the  burrow,  though  at  the  risk  of  receiving  ■  severe  bite  from  the 
powerful  and  aharp-edged  bill  of  the  old  bird.  At  the  farther  end  of 
thia  hole  the  single  egg  is  deposited,  which  in  lice  nearly  equals  that 
of  a  pullet,  and,  as  Pennant  observes,  varies  in  form ;  in  some  instances 
one  end  being  acute,  and  in  others  both  squally  obtuse.  Its  colour 
when  Brat  laid  is  white,  but  it  soon  becomes  soiled  and  dirty  from  its 
immediate  contact  with  the  earth,  no  materials  being  collected  for  a 
neat  at  the  end  of  the  burrow.  The  young  are  hatched  after  a  months 
incubation,  and  are  then  covered  with  a  long  blackish  down  above, 
which  gradually  gives  place  to  the  feathered  plumage ;  so  that  at  the 
and  of  a  month  or  five  weeks  they  are  able  to  quit  the  burrow,  and 
follow  their  parents  to  the  open  sea.  Soon  after  this  time,  or  about 
the  second  week  in  August,  the  whole  leave  our  coasts,  commencing 
their  equatorial  migration.  At  on  early  age  the  bill  of  this  bird  is 
■mail  and  narrow,  scarcely  exceeding  that  of  the  young  Razor- Bill  at 
the  same  period  of  life  ;  and  not  till  after  the  second  year  does  this 
member  acquire  its  full  development,  both  as  to  depth,  colour,  and  its 
transverse  furrows." 

In  rocky  places  (Dover  cliffs  for  instance)  they  deposit  their  single 
egg,  as  Montagu  observes,  in  the  holes  and  crevices.  The  length  of 
the  bird  is  about  12  inches.  The  half  of  the  bill  nearest  the  bead  is 
bluish ;  the  rest  red.  The  comers  of  the  mouth  are  puckered  into  a 
kind  of  star.  The  logs  and  feet  are  orange.  The  plumage  is  black 
and  white,  with  the  exception  of  the  cheeks  and  chin,  which  are 
sometimes  gray.  The  young  pickled  with  spices  ore  by  some  con- 
sidered dainties  ;  they  are  also  occasionally  potted  in  the  north. 

Sprats  are  supposed  to  be  the  principal  food  of  the  Puffin,  but  there 
is  little  doubt  that  other  fishes  and  crustaceans  are  acceptable  to  the 
bird. 

■  Mtrgului. 

The  Little  Auk,  Common  Rotche,  or  Sea-Dove  {Mtrguliu  mtlano- 
leucoi  of  Ray,  Uria  Alle  of  Temminck,  and  AUa  Alle,  Limueus),  is  an 
example  of  the  genus  Mergvlai  of  our  countryman  Ray. 
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LilUe  Auk  [Mtrpttiu  -WotoJ™™). 

The  Little  Auk  braves  the  inclemency  of  very  high  latitudes,  and 
congregates  in  great  flocks  far  within  the  Arctic  Circle.  The  inhospit- 
able coasts  of  Greenland  and  Spitsbergen  are  the  dwelling-places  of 
these  birds,  and  thousands  have  been  seen  at  Melville  Island.  In 
those  dreary  regions  they  are  said  to  watch  the  motion  of  the  ice,  and 
when  it  is  broken  up  by  storms  down  they  come  in  legions,  crowding 
into  every  fissure  to  banquet  on  the  crustaceans  and  other  marine 
animals  which  there  lie  at  their  mercy.  It  can  hardly  be  called  an 
occasional  visitant  to  this  country,  for  those  which  have  appeared  here 
have  been  evidently  exhausted  birds,  buffeted  by  storms  and  driven 
by  contrary  winds  far  from  the  spot  congenial  to  their  habits.  The 
Little  Auk  is  between  9  and  10  inches  in  length  ;  the  bill  is  black,  and 
the  legs  inclining  to  brown  ;  the  plumage  is  black  and  white,  and  in 
winter  the  front  of  the  neck,  which  is  black  in  summer,  becomes 
whitish  :  the  change  takes  place  in  the  autumn. 

The  bird  lays  only  one  egg  of  a  pale  bluish-green,  on  the  most 
inaccessible  ledges  of  the  precipices  which  overhang  the  ocean. 
Phaleru. 

The  Perroquet  Auk  {PhaUrit  ptitlacvla,  Temminck,  Alea  ptUiaeula, 
Pallas),  may  be  taken  aa  on  illustration. 

Ramtchatka  and  other  northern  regions  shelter  these  birds  in 
abundance.  They  swim  and  dive  admirably.  Stories  are  told  to 
prove  their  unsuspicious  character ;  and  it  is  said  that  the  native" 
place  a  dress  with  huge  sleeves  near  their  holes  and  burrows,  into 


which  the  artless  birds,  mistaking  the  sleeves  aforesaid  for  their  own 
retreats,  creep  and  are  taken. 

About  midsummer  they  lay  one  large  egg  nearly  of  the  size  of  a 
hen's,  with  brown  or  dusky  spots  on  a  whitish  or  yellowish  ground. 

The  PerroquetAuk  is  about  11  inches  in  length.     From  behind  the 


i.  [Ptmh 


tfej. 


Sa  a  tuft  of  white  feathera,  which  hang  on  either  aide  of  the  neck, 
jota  forth.  The  head,  neck,  and  upper  parts  are  black,  blending 
into  aah-colour  on  the  fore  part  of  the  neck  ;  the  under  parts  from  the 
breast  are  white  ;  the  legs  are  yellowish.  In  the  old  bird  the  bill  is 
red,  while  the  young  one  has  it  of  a  yellowish  or  dusky  colour, 

(Tamil,  Britith  Birdi.)    [See  SnprLluBNT.] 

AU'LOLEPIS,  a  genua  of  Fossil  Cycloid  Fishes,  from  the  Chalk  of 
Sussex  and  Kent     (Agassis.) 

ADLO'PORA  (Goldfuss),  a  genus  of  Fossil  Pol^/piaria,  from  the 
Silurian  Strata. 

AURANTIA'CE.E,  Ctinm  Worts,  or  the  Orange  Tribe,  are  Dicoty- 
ledonous Polypetaloua  Plants,  with  dark-green  jointed  leaves,  filled 


lis  AURELIA. 

also  filled  with  fragrant  essential  oil  No  natural  order  out  well  be 
more  strictly  defined  than  the  Orange  Tribe,  and  none  hare  properties 
more  uniform  and  definite.  It  connate  of  trace  or  shrubs  found 
exclusively  in  the  temperate  or  tropical  parte  of  the  Old  World,  and 
unknown  in  a  wild  state  in  America.  Their  flowers  are  usually  odori- 
ferous, and  their  fruita  subacid ;  the  rind  haa  umi  shade  of  yellow. 
They  principally  differ  from  each  other  in  the  number  and  proportion 
or  arrangement  of  their  stamens,  in  the  number  of  cells  or  seeds  in 
the  fruit,  and  in  the  texture  of  the  rind  of  the  fruit,  which  doea  not 
always  pull  off  as  in  the  orange,  the  lemon,  the  citron,  and  their 
congeners,  but  is  frequently  a  mere  skin  inclosing  the  pulp.  [Citrus.] 
The  natural  order  which  is  most  nearly  allied  to  the  Orange  Tribe  ia 
that  called  Xaalhaiylacta,  into  which  the  oranges  pass  by  their 
climbing  genus,  Latanga,  and  which  differ  principally  in  having  a 
hard  dry  fruit  which  splits  into  several  carpels. 

The  Orange,  Lemon,  Lime,  Shaddock,  Pompelmoose,  Forbidden 
Fruit,  and  Citron,  are  the  produce  of  this  order.  The  Wampa,  a  fruit 
highly  esteemed  in  China  and  the  Indian  Archipelago,  ia  produced 
by  Cookia  punctata.  The  fruit  of  Glycotmit  citrifolia  is  delicious ; 
that  of  Triphatia  is  very  agreeable.  The  jEgtc  Marmdoi  is  used 
in  medicine :  a  perfume  is  prepared  from  the  rind  of  the  fruit,  which 
itself  la  delicious  to  the  taste,  and  sots  as  a  laxative  medicine.  The 
leaves  of  Feronia  tlcphantum  have  a  very  agreeable  smolL  Orange 
flowers  yield  a  delicious  odour,  and  the  ails  of  Bergamol  and  Lemon 
are  obtained  from  the  rind  of  the  fruit  of  species  of  Citrus. 
{Lindley,  Vegetable  Kingdom.) 

AURE'LIA,  in  Entomology,  a  name  given  to  that  state  of  an  insect 
which  is  between  the  caterpillar  and  its  final  transformation,  and  is 
commonly  called  a  Chrysalis  or  Pupa.  Tho  term  Aurelia  was  first 
applied  by  the  Romans,  and  that  of  Chrysalis  by  the  Greeks,  to 
certain  butterfly  pupa  which  have  a  golden  colour.  In  England, 
tboae  of  tbe  Peacock-Butterfly  ( Vanetia  In)  and  the  small  Tortoise- 
shell  Butterfly  ( Vaneua  Urtica)  are  beautiful  examples,  and  may  be 
seen  in  abundance  hanging  to  tbe  common  stinging  nettles  about  the 
latter  end  of  the  month  of  June.     [Pu  n.  j 

AURICHA'LCITE,  a  carbonate  of  Copper  and  Zinc    It  occurs 
amorphous,  sometimes  granular,  or  in  radiating  masses.     Tho  colour 
is  green.     It  is  slightly  transparent.      Hardness   but   slight.     It  is 
found  at  Loktewsk  in  the  Altai.     The  analysis  by  Bottger  gives- 
Oxide  of  Copper 28-10 

Oxide  of  Zinc  *5S* 

Carbonic  Acid 10-l)fi 

Water 9-ltl 

100 

AL'RI'CULA,  the  name  given  to  a  commonly-cultivated  species  of 
the  genus  Primula.    [Peuuola.] 

AURI'CULA,  a  genus  of  Phytophagous  or  Plant-Eating  Tracheli- 
podoui  MoStuea,  whose  organs  of  respiration  are  formed  for  breathing 
air-  Cuvier  observes,  that  the  species  of  this  genus  differ  from  all  the 
Pulmoniferous  Aquatic  Holluaks  which  precede  them  in  his  system,  in 
having  the  columella  or  pillar  of  the  shell  marked  by  large  plaits. 
The  speciee  of  Auricula  appear  to  live  in  the  neighbourhood  of  rivers, 
lakes,  or  morasses,  and  their  respiratory  system,  though  formed  for 
breathing  air,  is  so  framed  as  to  enable  them  to  sustain  any  vicissitudes 
to  which  such  a  locality  might  render  them  liable.  Auricula  Hfida 
(Lam.),  Valuta  AurU  Midn  (Linn.),  the  Midas' a  Ear  of  collectors,  is  a 
good  example  of  the  genus. 


Uldu's  Ear  {Auricula  ilidrt-j. 

It  is  said  to  be  an  inhabitant  of  the  East  Indies.  Lamarck  also 
names  the  Moluccas  as  its  locality. 

The  following  is  the  generic  character:— Shell  aomewhat  oval,  or 
ovate-oblong;  aperture  longitudinal,  narrowed  above,  and  with  the 
base  entire ;  pillar  with  one  or  more  plaits ;  outer  lip  either  reflected 
or  simple  and  acute. 

Tbe  true  AHricula  are  the  inhabitants  of  warm  climates.  There  is 
one  in  the  south  of  France,  near  the  shores  of  the  Mediterranean 
(Auricula  myoiaiit  of  Urapamaudi,  but  it  is  a  small  species. 

AUROTELLINITE,  a  mineral  containing  Gold  combined  with 
Tellurium. 


AVERRHOA,  SM 

appear  to  belong  also  to  the  Kauper  deposits.  This  has  been  thought 
a  sufficient  reason  for  removing  these  beds  out  of  the  Lias.  But  if 
we  regard  their  mineral  ogical  and  geological  relations,  this  displacement 
will  hardly  be  allowed. 

A.UTOMALITE.    [Gahmtb.] 

AL'TOMOLITE,  a  variety  of  Spine!  [Spinel]  containing  St  per 
cent,  of  oxide  of  sine.  It  is  infusible  alone,  and  nearly  so  with  borax. 
It  occurs  In  granite  at  Heddam,  in  Connecticut,  together  with  Beryl, 
Chrysoberyl,  Garnet,  etc ;  also  near  Falun  in  Sweden,  in  Talcose  Slate. 

AUTONO'MEA(RixBo),agenus  of  Long-Tailed  Docupodous  Crusfocro, 
founded  on  Aalonomta  Olivii,  which  is  a  little  more  than  an  inch  in 
length,  and  bears  great  reeemblance  in  form  to  Nita  and  Alplxut. 
AuSimaar.il  Uvea  solitarily  in  sea-wood,  4c,  and  the  female  produces 
red  eggs,  which  she  carries  with  her  about  the  middle  of  summer.  It 
is  found  in  the  Adriatic  Sea. 

AVANTURI'NE,  a  variety  of  Quarts,  remarkable  for  the  brilliancy 
with  which  it  reflect*  light,  the  effect  being  in  general  produced  by 
fine  points  of  Mioa  imbedded  within  the  crystalline  mass.  From  this 
circumstance  it  is  sometimes  used  in  jewellery,  but  ia  of  little  value. 

AVE'NA,  the  botanical  name  of  the  genus  to  which  the  cultivated 
Oat  belongs.  As  understood  by  Linnteus  and  the  writers  of  his 
school,  it  comprehended  many  very  distinct  forms  of  Grasses,  as  well 
as  the  common  cultivated  kinds  ;  but  by  other  botanists  it  is  more 
correctly  limited  to  the  species  that  yield  corn,  and  to  such  as  ore 
closely  allied  to  them.  They  are  known  by  their  lax  panicles,  their 
two  loose  membranous  glumes,  and  by  the  small  number  of  their 
florets,  each  of  which  has  one  of  its  husks  or  palest  armed  with  a  strong 
twisted  beard  or  awn.  The  grain  ia  generally,  but  not  uniformly, 
closely  invested  with  the  hardened  husk. 

The  Common  Oat  (Arena  taliva),  ia  that  which  ia  moat  generally  ' 
Cultivated  for  the  use  of  man.  Like  most  other  corn-plants  its  native 
country  ia  unknown ;  it  cannot  however  be  supposed  to  be  the 
offspring  of  cultivation  or  of  chance,  but  is  more  likely  to  be  an 
inhabitant  of  some  of  the  northern  provinces  of  Asia  to  which 
Europeans  have  little  access.    [Oat,  in  Arts  and  So.  Drv.] 

The  Tartarian  Oat  is  considered  a  distinct  species,  on  account  of  its 
more  compact  and  one-sided  panicle,  and  of  both  its  florets  having  a 
beard ;  it  is  however  doubtful  whether  it  can  be  regarded  as  anything 
more  than  a  variety  of  A.  laiira.  Botanists  call  it  A.  orimtalii,  but 
its  native  country  seems  as  uncertain  as  that  of  the  last. 

Tbe  Naked  Oat  (A.  nuda),  so  called  because  its  grain  ia  loose  iu  the 
husk,  is  found  wild  in  many  parts  of  Europe,  and  by  some  is  thought 
to  be  a  mere  degeneration  of  the  Common  Oat.  It  is  common  in 
Austria,  where  it  is  cultivated  for  its  grain,  which  is  however  small, 
and  not  much  esteemed. 

The  Chinese  Oat  (A.  Chinentu),  is  another  species,  the  grain  of  which 
is  loose  in  the  husk.  It  is  said  to  hare  been  procured  by  the  Russians 
from  the  north  of  China  along  with  their  tee.  This  species  is  the 
most  productive  of  all  the  known  kinds,  every  flower  producing  from 
three  to  five  grains,  which  am  large  and  of  excellent  quality.  It  is 
however  said  to  be  difficult  to  harvest  on  account  of  the  grains  not  ' 
adhering  to  the  husks,  but  being  very  easily  shaken  out 

Besides  the  species  cultivated  for  the  corn  which  they  yield,  there 
is  another  that  deserves  to  be  noticed  on  account  of  its  remarkable 
hygrometrical  action.  This  plant,  tbe  Animal  Oat  of  gardeners,  the 
A.  tterilit  of  systematic  writers,  is  something  like  the  Common  Oat 
when  young;  but  when  ripe  its  grains  are  inclosed  in  hard  hairy 
brown  husks,  from  the  back  of  which  rises  a  stout  bent  and  twisted 
awn.  Usually  two  such  husks  grow  together,  and  separate  from  the 
stalk  by  a  deep  oblique  scar.  Taking  the  soar  for  the  bead  of  an 
insect,  the  husks  with  their  long  stiff  brown  hairs  resemble  its  body, 
and  the  two  bent  awns  represent  its  legs.  In  this  state  fishermen  use 
a  smaller  but  nearly  allied  species,  called  Havers  (A.fatua)  instead  of 
artificial  flies  for  catching  trout  When  the  Animal  Oat  is  ripe  it  falls 
out  of  its  glumes,  and  in  warm  dry  weather  may  be  eeen  rolling  and 
turning  about  on  its  long  ungainly  legs,  as  they  twist  up  in  conse- 
quence of  their  hygrometrical  quality.  It  necesssrily  advances  as  it 
turns  over,  becauss  the  long  stiff  hairs  upon  its  body  catch  against 
every  little  projecting  point  on  the  surface  of  the  soil  and  prevent  its 
retreat.  Nothing  can  be  more  curious  than  to  see  the  path  of  a 
garden-walk  covered  with  these  things  tumbling  and  sprawling  about 
in  different  directions,  until  their  awns  are  so  twisted  that  they 
can  twist  no  further.  They  then  remain  quiet  till  the  dews  fall,  or 
they  are  moistened  by  a  shower,  when  they  rapidly  untwist  and  run 
about  with  renewed  activity,  as  if  anxious  to  get  out  of  the  wet. 

avenr  row*] 

AVE'KHHOA,  a  genus  of  plants  belonging  to  the  natural  order 
Ozalidacea,  It  consists  of  two  species,  both  of  which  form  small 
trees  in  the  East  Indies.  They  are  remarkable  for  their  leaves,  which 
are  pinnated,  possessing  in  a  alight  degree  the  kind  of  irritability 
found  in  the  sensitive  plant,  and  for  their  fleshy  oval  fruita  with  five 
thick  longitudinal  wings  From  the  other  genus  of  OxaHdaeea  they 
are  known  by  this  character,  independently  of  all  others. 

In  the  Carambola  (A.  carambola)  the  leaves  are  smooth,  the 
flowers  of  a  violet-purple,  and  the  fruit  about  the  sue  of  a  goose's 
egg ;  it  is  of  a  pale  yellow  colour,  and  is  said  to  be  agreeably  acid 
in  the  East  Indies.  It  was  expected  that  it  would  prove  worth  culti- 
vating in  tho  hothouse  for  toe  dessert,  but  it  proves  upon  trial  to 
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ba  insipid,  and  much  inferior  to  the  common  fruit  of  the  European 

The  other  species,  railed  the  Baimbing  (A.  bSimbi ),  has  downy 
leaves,  and  fruit  resembling  a  small  cucumber.  The  fruit  in  intensely 
acid,  and  cannot  ba  eaten  raw.  It  is  pickled  or  candied,  or  a  syrup  is 
obtained  from  it  by  boiling  with  sugar,  and  its  juice  in  found  an 
excellent  agent  for  removing  iron-moulds  or  other  spots:  from  linen. 
To  the  Malays  it  answers  the 
berry,  the  caper,  and  the  cucumber  of  Europe. 

AVES.   "[Birds.] 

AVES  ( Fossil ).  Fossil  Birds  liavo  been  recognised  by  bones  and 
foot-prints  in  the  Red-Sand  stone  of  Connecticut  (  Hitchcock  },  in  the 
Wealden  of  Sussex  (  Mantell ),  in  the  Chalk  of  Maidstone  (  Oven ),  in 
the  Tertiary  Beds  of  England  and  Franco  (Cuvicr),  iu  the bone-caves 
of  Kirkdals  (Buckland),  and  in  many  late  deposits.  From  New 
Zealand  comes  the  Dinornii  of  Owen.     [Ditorms.] 

AVICE'N'N'IA,  a  genus  of  plants  belonging  to  the  natural  order 
Mytrporacta.  The  calyx  is  5 -ported,  persistent,  the  segments  erect, 
■aboTste,  obtuse,  concave;  ths  corolla  monopetalous,  2-hppod,  upper 
Up  square,  emarginate,  flat,  lower  bifid,  with  ovate,  equal,  flat  divisions, 
tube  bell-shaped,  short ;  the  stamens  4,  didynamous ;  ovary  2-oelled  ; 
style,  subulate,  erect,  length  of  stamens ;  the  stigma  bifid,  acute,  the 
lower  division  bent  down  ;  the  seed  single,  large,  albuminous.  The 
species  are  natives  of  Australia  and  America. 

A.  (omenloso,  White  Mangrove,  has  cordate  ovate  leaves,  tomentose 
beneath.  It  puts  forth  twigs  from  the  stem,  resembling  those  of  the 
common  mangrove.  The  bark  is  found  to  contain  tannin,  and  is  used 
in  Rio  Janeiro  for  tanning. 

A.  rainiftra  is  a  native  of  New  Zealand,  and  is  said  by  Forster  to 
yield  a  green  resinous  substance  that  is  eaten  by  the  New  Zealandem 
M  food.  It  is  remarkable  also  tor  its  clusters  of  large  flowers.  A. 
nitidis  is  a  native  of  Martinique. 

(Burnett,  Outlintt ,-  Lindley,  Natmral  St/lem.) 

AVI'CULA,  a  genus  of  Marine  Cane  hi/era,  or  Bivalves  with  unequal 
valves,  in  which  Sowerby,  with  much  show  of  reason,  includes  the 
genus  Meltagrina,  also  formed  by  Lamarck.  The  shell  in  both  is 
foliaceous  externally  ;  and  internally,  of  a  brilliant  pearly  lustre.  The 
left-hand  valve  is  contracted  and  notched  posteriorly  ;  and  so  is  the 
right,  but  very  slightly.  Through  this  sinus  psssss  ths  byssus,  by 
which  they  are  moored  to  rocks  and  other  marine  bodies.  The 
ligamental  area  is  marginal,  and  broadest  in  the  centre  ;  and  there  is 
generally  a  small  tooth  in  each  valve  near  the  umbones.  This  is 
most  conspicuous,  generally  speaking,  in  Avicula  (Lam.),  but  is  not 
always  found,  while  it  is  often  present  in  Lamarck's  Mdtagrimr, 
though  it  is  sometimes  absent  The  muscular  impression  is  nearly 
central,  somewhat  orbicular,  and  large. 

Avieula,  then,  aa  characterised  by  Sowerby,  will  comprise  two 
sections  ;  the  first  including  those  species  which  have  their  base,  or 
hinge-line,  considerably  prolonged  ;  the  second  embracing  those  which 
are  without  that  prolongation — in  other  words,  the  MeUagrirur, 
Both  sections  are  the  inhabitants  of  warm  climates.  Avicula 
tnacroptera  may  be  taken  u  nn  example  of  the  first  section. 


Aeinla  tnatrtptaa. 

Avicula  mofgaritifera  (Mtleagrina  margaritifera.  Lam.,  Mylilm 
i)nii-f;arii\ferui,  Linn.),  commonly  known  as  the  Pearl -Oyster,  the 
source  whence  the  most  precious  pearls  are  derived,  will  afford  an 
illustration  of  the  second  section. 

The  shell  itself  is  imported  in  great  quantities,  for  the  manufacture 
of-  the  nacre,  or  mother-of-pearl,  into  buttons,  knife-handles,  paper- 
knives,  4c  i  but  its  great  commercial  value  rests  on  the  pearls  which 
it  contains.  For  these  beautiful  productions,  which  may  be  considered 
as  extravasated  nacre,  there  are  fisheries  in  both  hemispheres.  Ths 
pearl  of  great  pries,  however,  is  found  in  the  Bast,  where  the  principal 
fisheries,  at  Ceylon,  Cape  Comorin,  and  '■  **■■  Pn™an  fli,lf  *rn  nan-mil 


in  the  Persian  Oulf,  are  earned 


Peail-Oyster  [Avicula  nrnr garilifira) . 
The  Kiure  represent!  a  young  Individual.    The  shell  grows  to  a  large  size, 

and  then  the  delicate  foliations  disappear. 

ATOCET,  the  common  name  of  the  Jiscjirpiroifra  Avocetta.      It 

belongs  to   the  order  of  GraUatoru,    or  Waders,  and  the  family 


The. 
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Ths  g:uras  Rtcttn-irottra  includes  other  species  besides  the  Avocet. 
The  muddy  shores  of  tho  ocean  and  the  banks  of  actuaries  are  their 
favourite  haunts,  where  they  feed  on  aquatic  animals,  such  as  the 
smaller  oonchifers  and  mollusks,  and  the  spawn  of  fishes.  They  are 
deep  waders,  but  do  not  seem  to  be  adepts  at  swimming.  The  Avocet 
is  the  only.  European  species,  and  has  been  long  remarked  for  the 
singularity  of  the  shape  of  the  bill  "  There  needs  no  great  pains  be 
taken,  or  time  spent  m  exactly  describing  this  bird,"  says  Ray  in  his 
edition  of  Willughby,  "for  tho  singular  bill  reflected  upwards  is 
sufficient  alone  to  characterise  and  distinguish  it  from  all  other  birds 
we  have  hitherto  seen  or  heard  of."  It  is  widely  diffused  through  ths 
temperate  climates  of  Europe.  Siberia,  the  shores  of  the  Caspian, 
and  the  salt-lakes  of  Tartary,  are  also  stated  to  be  plentifully  supplied 
with  these  birds,  and  it  is  said  to  be  met  with  in  Egypt  and  other 
parts  of  Africa.  In  England  they  were  formerly  found  on  the  eastern 
coast  below  tho  Huraber,  and  in  Romney  Marsh,  bat  recently  they 
have  become  much  mora  scarce.  Mr.  Tarrell  says  that  soms  years 
ago  "  more  than  twenty  specimens  were  received  at  Leadenhall  Market 
for  sale  within  one  month;  but  now  scarcely  an  example  appears  ones 

Pennant  well  describes  the  Avooet'e  bill  aa  "very  thin,  flexible,  and 
of  a  substance  like  whalebone."    Button  makes  it  the  subject  of  ons  of 
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his  lamentatioDB  upon  the  errors  of  nature  and  her  niggard  disposition 
in  providing  for  Borne  of  the  less  favoured  of  the  animal  creation. 
But  in  truth  no  organ  could,  have  been  devised  more  admirably 
adapted  for  the  function  which  it  has  to  perform  than  the  bill  of  the 
Avocet,  as  he  who  has  seen  the  bird  scooping,  probing,  or  apparently 
patting  and  beating  the  water  and  soft  mud  "with  it>  while  the 
mandibles  act  as  a  strainer  and  retain  the  prey,  will  readily  acknowledge. 
The  Avocet  frequently  wades  up  to  the  breast,  and  its  long  legs  are 
well  formed  for  this  purpose ;  for  they  are  compressed  laterally,  and 
present  but  a  thin  edge,  so  as  to  offer  hardly  any  resistance  to  the 
medium  through  which  they  have  to  make  their  progress.  Though 
the  feet  are  palmated,  they  appear  to  be  adapted  not  for  swimming, 
but  for  supporting  the  bird  upon  the  oose,  after  the  manner  of  the  mud- 
boards  used  by  fowlers,  and  figured  by  Colonel  Hawker ;  this  office  the 
feet  of  the  Avocet  execute  in  perfection.  Montagu  says,  "We 
remember  one  of  this  species  being  wounded  in  the  wing,  and  floating 
with  the  tide  for  near  a  mile,  when  it  was  taken  up  alive  without  ever 
attempting  to  swim ;  so  that  the  palmated  feet  seem  only  intended  to 
support  it  on  the  mud." 

The  nests  of  the  Avocet,  which  are  very  inartificial,  are  generally 
formed  in  the  spring,  in  marine  marshes,  where  the  driest  point  is 
selected.  They  breed  in  the  fens  of  Lincolnshire  and  Norfolk.  The 
eggs  are  greenish,  spotted  with  brown  or  black.  When  disturbed 
soon  after  the  young  are  hatched,  they  fly  round  and  round,  repeating 
their  peculiar  cry  'twit-tvi*1  incessantly,  and  are  said  to  feign 
*  ''  ^ the  intruder  away. 

'the  beard  of  grasses,  is  a  rigid 

Hsted,  proceeding  from  the  back 

ver.     It  is  often  employed  for 

the  number  of  modifications  to 

tae  of  the  veins  or  ribs  of  the 

1  separated  from  the  cellular 
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a  and  magnesia.     It  is  a  hard 
-lso  called  Jade,  Nephrite,  and 

rmed  by  the  separation  of  a  leaf 
y '  is  applied  to  anything  which 
tint  that  buds  appear,  whether 
-as  flowers;  and  it  is  a  remark- 
«r  anywhere  else  except  when 
*  ile  to  the  usual  order  of  growth. 

upon  a  branch  will  snow  in 

i,  notwithstanding  the  leaves 

le  scars  whence  they  fall  have 

ments  of  a  bud  in  a  greater  or 
ible,  under  favourable  circum- 
stances, of  bringing  to  w  ««•«. ^pment,    Gardeners  sometimes 

profit  by  a  knowledge  of  this  law,  to  propagate  plants  in  which,  from 
the  close  manner  in  which  the  leaves  are  arranged  upon  the  stem,  it 
would  be  impossible  to  increase  them  by  the  ordinary  modes.  Thus 
a  hyacinth  Dulb  is  a  short  branch  with  rudimentary  leaves,  called 
scales,  growing  closely  over  all  its  surface ;  and  consequently  at  the 
axilla  of  each  rudimentary  leaf  there  exists  a  bud  either  latent  or 
manifest.  Under  ordinary  circumstances,  two  or  three  only  of  those 
buds  develop  near  the  outside  of  the  bulb,  in  the  form  of  cloves,  or 
young  bulbs ;  but  if  at  the  time  the  bulb  is  just  beginning  to  grow, 
the  central  shoot  is  destroyed^  either  by  cutting  it  across  or  searing  it 
with  a  hot  iron,  the  nutritive  matter  .which  was  laid  up  in  a  bulb,  not 
being  expended  upon  producing  flowers  and  leaves,  will  be  diverted 
into  other  channels,  and  exercising  its  vital  force  upon  the  axillary 
buds,  will  cause  them  to  develop  in  great  numbers ;  and  thus  the 
hyacinth  will  be  increased  with  rapidity,  instead  of  by  the  slow  pro- 
duction of  two  or  three  cloves  yearly. 

Although  buds,  or  bulbs,  which  is  the  same  thing,  are  universally 
axillary  to  leaves,  and  indeed  to  every  part  which  is  theoretically  a 
modification  of  a  leaf,  yet  one  leaf  cannot  be  axillary  to  another  leaf, 
although  it  may  seem  so  in  consequence  of  the  incipient  development 
of  an  axillary  branch  to  whose  system  it  belongs.  Thus  in  pine-trees, 
the  clustered  needle-shaped  leaves  seem  to  be  axillary  to  the  withering 
rudimentary  leaf  that  grows  round  their  base ;  but  in  reality  each 
cluster  of  leaves  is  a  small  branch  without  perceptible  axis,  as  is 
proved  by  .the  Cedar  of  Lebanon,  where  the  axis  sometimes  lengthens 
and  sometimes  does  not. 

AXINITE.  This  mineral  usually  occurs  crystallised  in  flat 
prismatic  crystals,  with  very  sharp 
edges,  from  which  it  has  received 
its  name.  The  fundamental  form 
is  a  double  oblique  prism,  from 
which  Neumann  has  obtained  the 
following  angles : — 

M  on  T  =  135°  24'  and  44°  36' 

P  on  M  «  134°  48'  and  45°  12' 

P  on  T  =  115°  39'  and  60°  21' 

It  is  imperfectly  cleavable  in  the  direction  of  the  faces  P  and  If.  Its 
colour  is  clove-brown,  sometimes  inclining  to  plum-blue ;  sometimes 
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transparent,  at  other  times  only  translucent  on  the  edges ;  its  lustre  is 
vitreous.  The  specific  gravity  of  a  crystallised  variety  from  Cornwall 
is  stated  by  Mohs  to  be  3*271,  and  its  hardness  6*5  to  7. 

Before  the  blowpipe  it  readily  fuses  with  intumescence  into  a  dark- 
green  glass,  which  in  the  oxidising  flame  becomes  black  on  account  of 
the  presence  of  super-oxide  of  manganese.  With  borax  the  glass  is 
either  green  from  iron,  or  of  an  amethyst  tint  from  manganese,  accord- 
ing as  it  has  been  exposed  to  the  interior  or  exterior  flame  of  the 
blowpipe.  By  fusing  it  with  sulphate  of  ammonia  and  fluor-spar,  the 
presence  of  boracic  acid  may  be  detected.  The  following  is  an  analysis 
by  Wiegmann  of  a  variety  from  Treseburg,  Harz : — 

Silica 4500 

Alumina 19*00 

Lome 12*50 

Peroxide  of  Iron »    12*25 

Peroxide  of  Manganese 9*00 

Magnesia 0*25 

Boracic  Acid 200 


100*00 
Berzelius,  however,  has  marked  the  iron  and  manganese  as  protoxides. 

This  mineral  is  not  very  abundant ;  it  is  found  at  Thum  in  Saxony, 
whence  it  is  sometimes  called  Thumerstone.  It  occurs  at  Botallack, 
near  the  Land's  End,  Cornwall,  both  crystallised  and  forming  a  rock 
with  Tourmaline  and  Garnet 

AXI'NUS  (Sowerby),  a  genus  of  Fossil  Conchifera,  of  which  some 
species  occur  in  the  Magnesian  Limestone,  and  one  in  the  London 
Clay.  To  those  which  are  found  in  the  Magnesian  and  other  Palaeo- 
zoic Limestones  Mr.  King  applies  the  title  of  Schizodus. 

AXIO'TIMA.    [Acalephjl] 

AXIS,  in  Anatomy,  the  second  vertebra  of  the  neck,  on  which  the 
Atlas,  the  first  vertebra,  moves.    [Atlas.] 

AXIS,  in  Botany,  a  term  that  is  applied  to  the  root  and  stem  of  the 
whole  plant  The  result  of  placing  the  seed  of  a  plant  in  a  place  fitted 
for  its  growth  is  the  development  of  the  embryo.  The  plumule 
ascends  into  the  air,  whilst  the  radicle  descends  towards  the  earth. 
The  former  is  said  to  be  the  ascending  axis  of  the  plant,  the  latter  the 
descending  axis.  It  is  around  these  axes  of  growth  that  all  other 
parts  of  3ie  plant  are  arranged.  Those  which  are  found  upon  the 
ascending  axis,  or  stem,  are  collectively  termed  the  appendages  of  the 
axis,  and  individually  constitute  the  scales,  leaves,  bracts,  flowers, 
sexes,  fruity  and  modifications  of  those  parts  of  the  plant ;  all  these 
parts  are  in  connection  with  the  vascular  system  of  the  axis,  and 
must  not  be  confounded  with  mere  expansions  of  the  epidermis  and 
the  like,  such  as  ramenta,  thorns,  Ac.,  which  have  no  real  connection 
with  the  axis. 

The  cause  of  the  direction  taken  by  the  ascending  and  descending 
axes  of  plants  has  been  variously  explained.  This  is  evidently  a  com- 
plicated question,  and  one  which  involves  the  great  mass  of  facts  in 
the  organisation  of  plants,  and  probably  animals,  which  determine 
their  peculiar  forms,  habits,  and  movements.  Dutrochet  says — "  The 
downward  direction  of  the  roots  may  appear  easy  of  explanation  :  it 
may  be  said  that,  like  all  other  bodies,  they  have  a  tendency  towards 
the  centre  of  the  earth,  in  consequence  of  the  known  laws  of  gravity 
(as  is  the  opinion  of  Knight  in  '  PhiL  Trans.'  for  1806) ;  but  on  what 
principle  then  is  to  be  explained  the  upward  tendency  of  the  stem, 
which  is  In  direct  opposition  to  those  laws  ?  And  here  lies  the  diffi- 
culty. Dodart  is  the  first  who  appears  to  have  paid  attention  to  this 
circumstance ;  he  pretends  to  explain  the  turning  backward  of  seeds 
sown  in  an  inverted  position  by  the  following  hypothesis : — He 
assumed  that  the  root  is  composed  of  parts  that  contract  by  humidity ; 
and  that  the  stem,  on  the  contrary,  contracts  by  dryness.  For  this 
reason,  according  to  him,  it  ought  to  happen  that  when  a  seed  is  sown 
in  an  inverted  position,  the  radicle  will  turn  back  towards  the  earth, 
which  is  the  seat  of  humidity ;  and  that  the  plumule,  on  the  contrary, 
turns  to  the  sky,  or  rather  atmosphere,  a  drier  medium  than  the 
earth.  The  experiments  of  Du  Hamel  are  well  known,  in  which  he 
attempted  to  force  a  radicle  upwards  and  a  plumule  downwards  by 
inclosing  them  in  tubes  which  prevented  the  turning  back  of  these 
parts.  It  was  found  that  as  the  radicle  and  plumule  could  not  take 
their  natural  direction,  they  became  twisted  spirally.  These  experi- 
ments, while  they  prove  that  the  opposite  tendencies  of  the  radicle 
and  the  plumule  cannot  be  altered,  still  leave  us  in  ignorance  of  the 
cause  of  such  tendencies."  The  well-known  fact  of  the  stems  of  plants 
seeking  the  light  when  confined  in  dark  places,  has  led  De  Candolle 
and  other  observers  to  attribute  the  tendency  of  the  stem  to  an  upward 
growth  to  the  influence  of  light.  Another  well-known  fact,  that  of 
the  tendency  of  the  roots  of  plants  to  grow  towards  water  or  moisture, 
might  have  suggested  water  as  a  cause  of  the  tendency  of  the  root  to 
grow  downwards.  Observing  that  the  ascending  axis  of  plants  is 
always  coloured,  and  that  the  descending  axis  is  white,  Dutrochet 
suspected  that  the  action  of  light  on  the  coloured  parts  of  the  plant 
was  the  cause  of  its  growing  upwards.  He  found  by  experiments  on 
the  Mirabilii  Jalapa  and  other  plants,  that  although  roots  have  in 
general  no  tendency  towards  the  light,  yet  such  a  disposition  does 
become  manifest  provided  the  terminal  shoot  of  a  root  becomes 
■lightly  green,  as  occasionally  happens.  He  found  that  the  ends  of 
the  roots  of  MirabUU  Jalap*  became  occasionally  coloured,  and  on 
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placing  the  plants  in  damp  moss,  he  found  these  roots  had  a  tetirlonoy 
to  come  to  the  surface  towards  the  light.  Not  only  ia  this  the  case, 
but  the  colourless  stems  of  such  plants  as  SagiUaria  tagittifolia  are 
known  to  assume  the  directions  of  roots.  In  this  plant  "shoots  are 
produced  from  the  aiiHsa  of  all  the  radical  leaves  which  grow  at  the 
bottom  of  the  water.  These  shoots  have  their  points  directed  towards 
ths  sky,  like  those  of  all  vegetables.  The  young  stems  which  are 
produced  by  these  shoots  are  entirely  colourless,  like  roots ;  and 
instead  of  taking  a  direction  towards  the  sky,  as  coloured  stems  would 
do,  they  lead  downwards,  pointing  towards  the  centre  of  the  earth. 
This  subterranean  stem  next  takes  a  horizontal  coulee,  and  does  not 
assume  any  tendency  towards  the  sky  until  the  points  become  green." 

(Meyen,  Pjlanien-Phyrioiagie ;  Lindley,  Introduction  to  Botany; 
Dutrochet,  Ann.  da  Sciences  NatvrtUa,  VOX-  1838.) 

AIIS,  a  species  of  Indian  Deer.  The  word  is  also  used  generically 
to  denote  a  small  group  or  sub-genus  of  solid-horned  ruminants,  pre- 
senting the  same  characters  and  inhabiting  the  same  climate  as  the 
Common  Axis.    [Certtd*.] 

A'SUUS,  a  genus  of  Long-Tailed  Decapodous  Ciwtacca,  founded  by 
Leach  on  Axiut  Kirftyncatu,  which  is  about  3  inches  or  3j  inches  in 
length,  and  rarely  found  on  our  coasts.  It  has  been  taken  near  Sid- 
mouth  and  Plymouth.  Desmarest,  with  much  reason,  considers  thiB 
genus  entirely  artificial ;  and  thinks  that  it  ought  not  to  be  separated 
from  CalNanaua.     [C ALU AN asba.] 

AXOLOTL  (Qyrinut,  Hernandez  and  Sbaw),  agenus  of  Amphibia 
belonging  to  a  group  called  Perennibranchiate,  as  they  retain  their 
gills  throughout  life.  They  are  distinguished  from  other  genera  of 
the  same  family  by  having  four  feet  furnished  with  four  toes  before 
and  Eve  behind.  This  group  contains  the  genera— d-ro/olet,  Meno- 
bramAvM,  Proton,  and  Sirtnui ,-  and  comprises  animals  which  possess 
at  the  same  time  both  lungs  and  gills,  and  which  are  consequently 
organised  to  live  either  on  land  or  in  water.    [Amphibia.] 

The  Axolotl  was  the  earliest  observed  of  these  remarkable  animal*. 
At  the  period  of  the  Mexican  conquest  the  Spaniards  found  this  animal 
in  great  abundance  in  the  lake  which  surrounded  the  city  of  Mexico,  1 
the  inhabitants  of  which  capital  it  then  furnished,  as  it  still  continue 
to  furnish  to  their  successors,  an  agreeable  and  much-esteemed  arttcl 
of  food.  Hernandes,  who  seems  to  be  the  first  writer  who  actually 
described  the  Axolotl,  expressly  mentions  it  having  been  thus  used 
by  the  ancient  Mexicans  ;  and  adds  that  the  flesh  was  considered  as 
an  aphrodisiac,  that  it  was  wholesome  and  agreeable,  and  tasted  not 
unlike  eeL  Succeeding  authors,  without  taking  the  trouble  of 
observing  for  themselves,  were  content  to  copy  what  Hernandes  had 
said  before  ;  but  distorting  his  short  description  by  absurd  comments 
of  their  own,  and  adding  the  figures  of  far  different  species,  the  whole 
subject  became  at  length  involved  in  such  inextricable  confusion  that 
finally  all  memory  of  the  Axolotl  was  lost,  or  the  animal  itself  eo 
sidered  as  a  fictitious  being.  The  late  Dr.  Shaw  however,  who  recuivi 
a  specimen  of  the  animal  direct  from  Mexico,  recognised  in  it  tl 
Axolotl  of  Hernandes,  as  is  proved  by  his  having  used  the  generic 
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in  having  the  gills  formed  of  three  long  rammed  or  branch -liko  pru- 
s  on  each  side  of  the  neck,  four  toes  on  the  anterior  extremities 
__  Ive  on  the  posterior,  and  teeth  in  the  vomer  as  well  as  in  both 
jaws.  The  tail  u  compressed  on  the  sides  like  that  of  the  common 
Water-Newt  (Satamandra  palmata),  and  surrounded  both  on  tho  upper 
and  under  surfaces  by  a  thin  erect  membranous  fin,  which  is  prolonged 
upon  the  back,  but  becomes  gradually  narrower  as  it  approaches  the 
shoulders,  between  which  it  finally  ceases.  The  head  is  broad  svnd 
Bat;  the  nose  blunt;  the  eyes  situated  near  the  morale;  the  tail 
nearly  as  long  as  the  body ;  and  the  toes  unconnected  by  intermediate 
membranes.  The  singular  form  of  the  gills  will  be  beat  understood 
from  the  accompanying  figure,  which  represents  the  under  jaw  and 
throat  of  the  animal  as  seen  from  beneath. 


Axolotl  [Oyriiau  tildii,  Sernindes). 
The  Axolotl  of  the  Mexicans  {Gyrintu  tdvlU,  Hernandez),  when 
ull  grown,  measures  about  8  or  8  Inches  in  length  ;  its  ground  colour 
.  j  a  uniform  deep  brown,  thickly  mottled  both  on  the  upper  and  under 
term  Oyrinui  in  his  account  of  it  published  in  the  '  Naturalist's  Mis-     surfaces  of  the  head  and  body  as  well  as  on  the  limbs,  tail,  and  dorsal 
eellany,1  which  had  been  originally  applied  to  it  by  its  first  desenber,     and  caudal  fins,  with  numerous  small  round  black  spots.     The  head 
though  Baron  Cuvier  seems  disposed  to  deprive  the  British  naturalist     and  body  are  larger  and  broader  than  in  the  generality  of  reptiles, 


of  this  credit,  and  to  ascribe  the  Bole  honour  of  re-discovsring  tht 
Axolotl  to  Baron  Humboldt  It  is  indeed  true  that  Dr.  Shaw  subse- 
quently described  the  same  animal  in  the  third  volume  of  his  'Genera! 
Zoology'  under  the  very  different  name  of  Sirtn  pitciformit ;  but  this 
only  proves  that  he  considered  It,  ss  Baron  Cuvier  was  himself 
afterwards  inclined  to  do,  not  as  a  perfect  animal,  nor  in  fact  as  the 
type  of  a  new  genus,  but  rather  as  the  immature  state  of  some  species 
belonging  to  a  genus  already  known.  To  Baron  Cuvier  himself 
however  we  are  indebted  for  the  complete  description  and  elucidation 
of  the  form  and  organic  structure  of  this  curious  reptile.  Two 
specimens  brought  by  M.  Humboldt  from  Mexico  were  submitted  to 
the  examination  of  the  French  naturalist,  whose  researches  on  the 
subject  of  their  anatomy,  compared  with  that  of  the  kindred  genera, 
are  recorded  in  his  'Recherches  sur  lea  Reptiles  Douteux,'  inserted 
in  the  zoological  part  of  Messrs.  Humboldt  and  Bonplsnd's  Travels. 
A  detailed  examination  of  all  the  Batrachian  Reptiles,  and  more  parti- 
cularly a  careful  investigation  into  their  anatomical  structure  during 
the  tadpole  state,  and  the  gradual  change  which  they  undergo  in 
passing  from  this  state  to  their  mature  and  perfect  form,  led  Baron 
Cuvier  to  establish  as  an  unquestionable  fact  that  certain  of  these 
■BteHls  retain  both  lungs  and  gills  throughout  the  entire  period  of 
their  existence ;  but  whilst  he  unhesitatingly  announced  this  fact  with 
regard  to  the  Siren  and  Proteus,  he  was  disposed  to  consider  the 
Axolotl  as  the  tadpole  of  soma  of  the  larger  species  of  American 
ealamanden — an  error  induced  as  well  by  the  general  similarity  which 
these  ammsh  bear  to  one  another  ss  by  the  immature  age  of  ths 
specimens  of  the  Axolotl  which  were  submitted  to  his  observation. 
Succeeding  naturalists  adopted  M.  Cuvier' s  views  upon  this  subject ; 
but  that  great  zoologist,  himself  subsequently  altered  his  original 
opinion,  and  candidly  confesses  in  the  secojid  edition  of  the  '  Regno 
Animal '  that  the  concurrent  testimony  of  all  original  observers  over- 
balances the  mere  deductions  of  the  physiologist,  however  pla  "  ' 
or  apparently  well  founded. 


id  but  'for  the  long  tail  which  terminates  the  latter  the  whole  animal 
might  be  not  inaptly  compared  in  form  to  a  large  frog ;  the  gills  are 
prolonged  into  three  principal  processes,  with  numerous  smaller 
ramifications  from  the  aides  of  each,  the  whole  being  as  long  as  the 
fore  legs,  and  resembling  three  small  branches  ;  the  legs  are  short, 
though  fully  developed ;  and  the  toes  are  long,  slender,  separate,  and 
without  claws.  The  communications  which  open  from  the  gills  into 
the  mouth  are  four  in  number,  and  of  a  size  considerably  larger  than 
those  of  the  kindred  genera ;  they  are  covered  externally  by  a  species 
of  operculum  formed  by  a  fold  in  tbe  skin  of  the  head. 

The  Axolotl  is  very  common  in  the  lake  of  Mexico,  and,  according 
to  Baron  Humboldt,  likewise  inhabits  the  cold  waters  of  mountain- 
lakes  at  much  greater  elevation  above  the  level  of  the  sea  than  the 
plains  surrounding  that  city.  It  is  commonly  sold  in  the  markets  of 
Mexico,  and  esteemed  a  luxury  by  the  inhabitants.  It  is  dressed 
after  tho  manner  of  stewed  eels,  and  served  up  with  a  rich  and 
stimulating  sauce. 

Professor  Owen  haa  described  a  second  specie*  under  the  name  of 
Axolottt  maculata,  which  also  is  an  inhabitant  of  Mexico. 

AYE-ATE.    [Chbiromtb.] 

ATMESTBT  LIMESTONE,  one  of  the  calcareous  bands  in  tbe 
Upper  Silurian  series  which  has  been  produced  by  coral  and  ebel) 
accumulations  amidst  the  masses  of  argillaceous  sechments.  It  is  not 
traceable  beyond  the  districts  of  Ludlow,  Abberley,  Malvern,  'Wool- 
hope,  May  Hill,  and  Uak.  It  is  partially  characterised  by  Patiamerui 
EnylUii. 

AZA'LEA,  In  Botany,  is  the  name  of  a  genus  belonging  to  the 
natural  order  Brieaeea,  and  consisting  of  shrubs  remarkable  for  the 
beauty  and  fragrance  of  their  flowers ;  on  which  acoount  they  are 
very  generally  cultivated  in  Europe,  By  some  botanists  the  genus  is 
esteemed  the  same  as  Khododmdrun,  in  which  it  is  accordingly  Bunk ; 
and  it  must  be  confessed  that  it  is  difficult  to  point  out  any  positive 
character  except  the  thin  and  generally  deciduous  leaves  by  which 
Azalea  can  be  distinguished  from  Rhododendron. 

The  forms  of  A  mini  may  be  reduced  to  four  principal  heads,  to  one 
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AZALEA. 


AZUBITE. 
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or  other  of  which  all  the  species  are  ref  errible — namely,  1,  those  with 
glutinous  flowers  and  short  stamens ;  2,  those  with  glutinous  flowers 
and  stamens  much  longer  than  the  corolla ;  3,  those  with  flowers  that 
are  scarcely  at  all  glutinous,  and  stamens  much  longer  than  the  corolla; 
and  4,  those  with  flowers  that  are  scarcely  at  all  glutinous,  and  short 
stamens. 

Section  I. — Flowers  covered  with  numerous  glutinous  hairs.    Stamens 
little  or  not  at  all  longer  than  the  tube  of  the  coroUa. 

1.  Azalea  viscosa%  Linn.  (A.  odorata,  vittata,  fissa,  lucida  of  various 
authors).  Leaves  shining,  green  on  both  sides,  fringed  at  the'edge.  A 
native  of  swamps,  copses,  and  wet  and  shady  woods,  throughout  the 
United  States  of  North  America,  from  Canada  to  Georgia.  It  is  a  shrub 
from  3  to  8  feet  high,  with  the  young  branches  covered  with  numerous 
stimsh  brown  hairs.  The  leaves  are  bright  green,  shining,  and  smooth 
on  the  upper  side ;  paler  but  not  at  all  glaucous  on  the  under  side.  The 
flowers  are  deliriously  fragrant,  usually  white  or  nearly  so,  with  a 
long  narrow  tube,  and  a  contracted  limb  with  narrow  snarp-pointed 
divisions ;  they  are  covered  all  over  externally  with  glutinous  brownish- 
purple  glands.  The  stamens  are  not  so  long  as  the  segments  of  the 
corolla,  but  longer  than  its  tube.  It  is  one  of  the  most  common 
species  and  the  most  fragrant. 

2.  Azalea  glauca,  Lamarck.  Leaves  dull  green,  somewhat  wrinkled 
and  wavy  at  the  edge,  glaucous  on  the  under  side,  fringed  at  the  edge. 
Found  in  clayey  swamps  in  the  middle  states  of  North  America,  where 
it  flowers  rather  earlier  than  the  last.  In  a  wild  state  it  is  a  much 
rarer  plant,  and  does  not  grow  so  tall ;  its  white  flowers  appear  in  the 
utmost  profusion,  and  are  very  like  those  of  A.  viscosa,  but  the  stamens 
are  a  little  longer.    In  the  nurseries  it  is  called  A.  viscosa  fioribunda. 

Soction  II. — Flowers  covered  with  numerous  glutinous  hairs.    Stamens 

much  longer  than  the  corolla. 

3.  Azalea  nitida,  Pursh.  Branches  with  very  few  hairo.  Leaves 
small,  rather  leathery,  shining,  and  smooth  on  both  sides.  Found  in 
deep  mossy  swamps  on  the  mountains  of  North  America,  from  the 
state  of  New  York  to  Virginia,  flowering  in  June  and  July.  The  leaves 
of  this  plant,  which  appear  a  little  earlier  than  the  flowers,  are  dark- 
green,  shining,  and  smaller  than  in  any  other  speoies :  the  only  parts 
which  are  hairy  are  the  midrib  and  the  margin.  The  flowers  are 
white,  with  a  red  tinge,  and  glutinous ;  their  tube  is  a  little  longer 
than  the  segments ;  the  calyx  is  very  short ;  the  stamens  are  longer 
than  the  corolla.  It  is  doubtful  whether  this  is  to  be  met  with  in 
cultivation. 

4.  Azalea  hispida,  Pursh.  Branches  clothed  with  numerous  stimsh 
hairs.  Leaves  long-lanceolate,  covered  with  bloom  on  both  sides, 
hairy  on  the  upper  surface,  and  smooth  on  the  lower.  A  native  of  the 
borders  of  lakes ;  and  on  the  highest  part  of  the  Blue  Ridge  in  the 
state  of  Pennsylvania,  flowering  in  July  and  August.  An  upright 
shrub,  growing  10  or  15  feet  high,  with  a  bluish  aspect,  by  which  it 
may  be  recognised  at  a  distance. 

5.  Azalea  pontica,  Linn.  Leaves  large,  not  shining,  puckered, 
refiexed  and  wavy  at  the  edge,  green  and  slightly  hairy  on  both  sur- 
faces. Flowers  yellow,  long-stalked,  covered  with  long  hairs  and 
glutinous  glands.  Common  in  the  Crimea,  the  Caucasus,  and  the 
eastern  parts  of  Poland,  rendering  the  whole  country  a  brilliant  garden 
with  its  golden  fragrant  flowers  during  the  month  of  May.  Although 
found  on  the  mountains,  it  is  by  no  means  an  alpine  plant,  but  dis- 
appears in  the  higher  regions  of  the  air,  where  the  Pontic  Rhododendron 
takes  its  place.  Its  flowers  abound  in  a  fluid  nectar,  which  is  Bald  to 
render  poisonous  the  honey  collected  by  the  bees  at  the  time  of  its 
blooming.  It  is  readily  known  by  its  large  yellow  corolla  from  all 
the  American  species :  in  the  gardens  it  deviates  to  a  pale  straw  colour, 
which  is  called  white  by  collectors. 

Section  IIL — Flowers  with  scarcely  any  glutinous  hairs.    Stamens 

much  longer  than  the  corolla, 

6.  Azalea  peridymena,  Persoon  (A.  nudifiora,  Willd. ;  peridy- 
menoides,  Michaux ;  coccinea,  speciosa,  rubra,  rutUans,  cornea,  alba, 
papUionaoea,  partita,  polyandra,  of  the  Gardens).  Leaves  flat,  nearly 
hairless,  except  the  midrib,  which  is  bristly.  Tube  of  the  corolla 
much  longer  than  the  limb,  which  is  white.  Found  wild  on  the  sides 
of  hills,  in  woods  all  over  North  America,  where  it  is  called  Upright 
Honeysuckle — a  name  which  it  well  merits  for  its  fragrance  and 
beauty.  It  is  a  smaller  plant  than  A.  viscosa,-  rarely  exceeding  the 
height  of  a  man,  and  being  generally  much  shorter,  and  exceedingly 
branched.  By  botanists  it  was  formerly  distinguished  by  its  flowers 
appearing  before  its  leaves,  whence  it  was  called  A.  nudiflora  ;  but  as 
this  is  an  uncertain  circumstance,  the  name  we  have  adopted  from 
Persoon  deserves  the  preference.    Its  leaves  are  bright  green,  and 


nearly  smooth  on  the  upper  side,  flat,  and  by  no  means  puckered  or 
wavy ;  their  under  side  and  the  branches  are  slightly  downy,  and  their 
margin  covered  with  stiff  hairs. 

7.  Azalea  canescens,  Michaux  (A.  bicolor,  Pursh).  Leaves  hoary, 
especially  beneath,  where  they  are  also  downy ;  their  midrib  without 
any  stiff  hairs.  Tube  of  the  corolla  of  about  the  length  of  the  limb, 
which  is  white.  On  barren  sandy  hills,  in  the  southern  parts  of  the 
United  States,  on  the  banks  of  rivers  in  South  Carolina,  and  on  the 
mountains  of  Virginia,  this  speoies  grows  wild ;  it  resembles  A.  peridy- 
mena  very  much,  but  is  a  tenderer  plant,  and  has  the  same  gray 
appearance  which  renders  A.  glauca  so  conspicuous  an  object.  Its 
flowers  are  small  and  white,  with  a  deep  rosy-red  tube ;  they  appear 
the  earliest  of  the  American  species. 

8.  Azalea  calendulacea,  Michaux.  Leaves  convex,  shining,  bright 
green,  slightly  hairy  on  both  sides,  refiexed  and  wavy  at  the  edge ; 
their  midrib  without  stiff  hairs.  Tube  of  the  corolla  not  longer  than 
the  broad  orange-coloured  or  scarlet  limb.  A  native  of  moist  places 
in  the  southern  states  of  North  America ;  sometimes  inhabiting  the 
banks  of  rivers,  but  more  frequently  adorning  the  mountains  with  a 
garment  of  living  scarlet. 

9.  Azalea  arborescens,  Pursh.  Leaves  covered  on  the  under  Bide  by 
a  glaucous  bloom,  and  smooth  on  both  sides.  Tube  of  corolla  longer 
than  the  segments.  Calyx  with  leafy  divisions.  The  only  botanist 
who  has  described  this  remarkable  plant  is  Pursh,  who  sayB  it  grows 
on  rivulets  near  the  Blue  Ridge  in  Pennsylvania,  flowering  from  May 
to  July.  He  speaks  of  it  thus : — "  This  beautiful  species  has,  to  my 
knowledge,  not  yet  been  introduced  into  the  gardens.  I  have  only 
seen  it  in  its  native  place,  and  in  the  garden  of  Mr.  John  Bartram,  near 
Philadelphia.  It  rises  from  10  to  20  feet  high,  and  forms,  with  its 
elegant  foliage  and  large  abundant  rose-coloured  flowen,  the  finest 
ornamental  shrub  I  know.  The  flowers  are  not  so  much  pubescent  as 
the  rest  of  the  species  ;  the  scales  of  the  flower-buds  are  large, 
yellowish-brown,  surrounded  with  a  fringed  white  border." 

Section  IV. — Flowers  entirely  destitute  of  glutinous  hairs.    Stamens 

short.     CoroUa  bell-shaped. 

10.  Azalea  Sinensis  (A.  pontica;  A.  Sinensis,  'Botanical  Register,' 
plate  1258).  Leaves  downy  on  both  sides,  sharp-pointed,  glaucous 
beneath,  refiexed  and  wavy  at  the  edges.  Flowers  oovered  externally 
only  with  a  fine  silliness ;  their  tube  much  shorter  than  the  bell- 
shaped  limb,  the  divisions  of  which  are  acute.  Introduced  from  China 
by  the  late  Mr.  W.  Wells,  of  Redleaf,  about  the  year  1826,  and  supposed 
to  be  a  native  of  that  oountry.  Its  leaves  are  very  like  those  of  Azalea 
pontica,  except  that  they  are  glaucous  underneath,  and  its  flowers  are 
of  a  bright  clear  ochry  yellow ;  it  is  even  supposed  to  be  a  mere 
variety  of  that  species.  Its  bell-shaped  corolla,  however,  without  any 
glandular  or  other  conspicuous  hairs  on  the  outside,  and  with  scarcely 
any  tube,  distinguishes  it  sufficiently.  The  segments  of  the  corolla  are 
broadly  ovate,  slightly  wavy,  And  the  upper  one  is  distinctly  dotted  in 
the  manner  of  a  rhododendron. 

11.  Azalea  Indica,  Linnaeus.  Leaves  obovate,  flat,  green  on  both 
sides,  and  very  abundantly  clothed  with  stiffish  brown  hairs.  Flowers 
quite  smooth  externally ;  their  tube  much  shorter  than  the  bell-shaped 
limb,  the  divisions  of  which  are  rounded.  Calyx  small  and  very 
hispid ;  stamens  five.  This  and  the  following  are  the  most  beautiful 
plants  which  exist  in  the  rich  flora  of  China,  where  they  far  exceed 
in  splendour  of  appearance  the  camellias,  moutans,  chrysanthemums, 
and  roses  of  that  favoured  climate.  This  forms  a  bush  varying  in 
height  from  two  to  six  feet,  with  the  branches  usually  drooping,  and 
covered  when  young  with  rigid  brown  hairs.  The  leaves  are  deep 
green,  flat,  and  half  evergreen,  usually  tinged  with  brown,  in  conse- 
quence of  the  many  brown  hairs  with  which  they  are  clothed.  The 
flowers  are  large  and  showy,  and  gaily  marked  with  brilliant  colours. 
The  calyx  is  very  small,  and  closely  covered  with  stiff  hairs.  There 
are  many  varieties,  of  which  the  Brick  Red,  the  Double  Purple,  and 
the  Variegated  are  the  principal. 

12.  Azalea  ledifolia,  Hooker.  Leaves  obovate,  flat,  evergreen,  green 
on  both  sides,  and  clothed  with  brown  hairs.  Flowers  quite  smooth 
externally ;  their  tube  much  shorter  than  the  bell-shaped  limb,  the 
divisions  of  which  are  dilated  and  wavy.  Calyx  with  leafy  acute 
sepals ;  stamens  ten.  A  native  of  China,  and  less  impatient  of  cold 
than  the  last,  from  which  it  chiefly  differs  in  its  leafy  calyx,  evergreen 
less  rusty  shining  leaves,  larger  flowers,  and  more  numerous  stamens. 
There  are  two  varieties  in  the  gardens,  the  White  and  the  Royal 
Purple,  or  Phoenicea. 

A'ZURITE,  a  term  used  by  Phillips  to  denote  LazuliU,  under  which 
name  this  mineral  is  most   generally  described   by  mineralogists 
[Lazulite.]    It  is  different  from  Azure-Stone,  by  which  name  Lapis 
Lazuli,  the  Ultramarine  of  painters,  is  sometimes  known. 
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TJABIA'NA,  a  genus  of  plants;  belonging  to  the  natural  order 
■»-'  Iridium.  It  derives  ite  singular  name  from  Babianer,  which 
the  Dutch  colonists  call  these  plants,  became  their  round  subterranean 
stems  arc  greedily  eaten  by  baboons.  It  differs  from  Gladioivt  in 
its  round  leather-coated  seeds,  and  in  the  Sonera  having  the  tube  of 
Iria,  and  from  Ixia  in  their  having  the  irregular  limb  of  Gladwlm. 
Fourteen  or  fifteen  species  ore  known,  among  which  are  some  of  the 
handsomest  of  the  Cape  Bulbous  Plants,  aa  they  are  commonly  though 
incorrectly  called.  Of  these  all  hare  narrow,  plaited,  sword-shaped 
leaves,  rising  from  a  comma  which  is  covered  with  rigid,  netted, 
brown  scales ;  this  part,  which  is  sometimes  called  the  bulb,  some- 
times the  root,  but  which  is  in  reality  a  short  underground  stem,  is 
propagated  by  one  or  more  young  buds  near  its  point,  which  shoot  up 
at  the  naason  of  growth,  feed  upon  the  old  oonnus  till  they  have  sucked 
it  quite  dry,  and  by  that  time  become  new  cormi  themselves  elevated 
upon  the  point  of  the  original  one.  In  this  way  the  underground 
cormi  gradually  rise  towards  the  surface  of  the  earth,  and  afford  an 
instance  of  vegetable  progression  which  by  some  has  been  adduced  as 
extremely  remarkable,  but  which  is  in  fact,  if  the  phenomenon  be 
rightly  considered,  precisely  analogous  to  the  progression  of  the  stem 
of  a  tree  into  the  air  by  the  formation  of  fresh  branches  year  after  year. 
The  Sowers  of  Babiana  are  yellow,  purple,  and  even  scarlet,  of 
considerable  size,  and  extremely  handsome.  They  are  produced  in 
perfection,  provided  the  plants  are  so  cultivated  as  to  be  exposed 
abundantly  to  air,  light,  warmth,  and  moisture,  when  in  a  state  of 
growth,  and  preserved  cool  and  dry  while  in  a  state  of  repose.     It  is 
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four  or  five  flowers.  The  latter  are  about  two  inches  long,  of  a  pale 
sulphur-yellow,  with  a  short  sky-blue  tube  and  eye ;  the  segments 
are  oblong,  slightly  wavy,  nearly  equal  in  sice,  and  spreading  nearly 
equally  round  three  short  erect  stamens.  The  style  and  stigma  are 
sky-blue  ;  the  latter  very  narrow  and  channeled. 

BABINGTONITE,  a  mineral  which  occurs  crystallised.  I ts  primary 
form  is  a  doubly  oblique  prism  ;  the  colour  is  btaok  or  greenish.black ; 


uie  fracture  uneven;  hardness,  6'S  to  60;  lustre,  vitreous;  ft  is 
faintly  translucent ;  the  specific  gravity  is  35.  It  has  been  found  at 
Annual  in  Norway,  the  Shetland  Isles,  and  in  the  United  States  at 
Charles-town,  Massachusetts.  The  following  is  the  analysis  by  Arppo 
of  a  specimen  from  A  caudal : — 

Silica G4-4 

Protoxide  of  Iron SI'S 

Lime 19U 

Magnesia 2-3 

Protoxide  of  Manganese IS 

Alumina 08 

Volatile  matter 0-9 

BABIKOU'BSA  is  sometimes  called  the  Horned  Hog  by  traveller*, 
from  the  great  length  and  curved  form  of  its  upper  tusks,  which  pierce 
through  the  upper  lip  and  grow  upwards  and  backwards  like  the 
horns  of  the  Sutainatttia.  It  is  a  species  of  wild  hog  which  inhabits 
the  woods  of  Java,  Celebes,  and  others  of  the  larger  Sunda  Isles. 
From  its  more  slender  proportions  and  longer  limbs,  compared  with 
other  species  of  the  same  genua,  this  animal  has  been  likewise  called 
the  Stag-Boar,  and  was  not  altogether  unknown  to  the  ancients ;  at 
least  it  seems  probable  that  it  is  the  Sui  tdracent  of  -Elian  (lib  xviii, 
cap.  10),  and  is  plainly  referred  to  by  Pliny  (lib.  viiL,  cap.  52).  [Sucd a*.] 
BABOON  {Cynoctptuilia,  Cuvier),  a  genua  of  Quadrwmana,  or  Four- 
Handed  Mammals,  which  forms  the  last  link  in  the  chain  that  unites 
the  Simiada,  property  so  called,  with  the  lower  »nim»1.  The  Ecolo- 
gical or  technical  name  of  this  genus,  Cynwphnliu,  is  from  a  Greek 
word  used  by  Aristotle  and  other  ancient  writers  to  designate  the 
common  species  of  Egypt  and  Arabia,  the  C.  Hamadryai  of  modem 
writer*,  and  is  plainly  derived  from  the  marked  resemblance  which 
the  head  and  face  of  these  animals  bear  to  those  of  a  dog,  and  which, 
in  truth,  constitutes  the  most  distinctive  character  of  the  genus.  The 
origin  of  the  common  name  Baboon  is  a  subject  of  greater  doubt. 
Skinner  and  other  British  etymologists  are  content  with  deriving  it 
from  our  vernacular  word  Babe,  without  considering  that  the  German 
Parian,  the  Dutch  Baviaan,  the  French  Babouin,  and  the  Italian 
Babbuino,  an  manifestly  but  so  many  different  modes  of  writing  the 
same  term.  A  more  probable  origin  of  all  these  terms  appears  to  be 
the  Italian  Babbuino,  from  which  is  likewise  derived,  according  to  the 
opinion  of  Aldrovsndus,  the  vulgar  Latin  word  Papio,  applied  by  tho 
writers  of  the  16th  and  16th  centuries  to  these  animals,  and  which  is 
itself  a  diminutive  of  the  common  Italian  word  Babbo,  which  answers 
to  our  Papa, 

Though  the  Baboons  differ  widely  from  the  other  groups  of  quadru- 
manous  animals,  and  may  be  readily  distinguished  at  sight  even  by 
those  who  are  not  much  in  the  habit  of  observing  them,  yet  it  has 
been  found  not  a  little  difficult  to  form  such  a  simple  definition  of  the 
genus  as  will  comprehend  all  the  species  properly  belonging  to  it,  and 
also  distinguish  them  from  those  which  appertain  to  the  proximate 
genera,  Maearut  and  CcrcopUhtcut.  The  most  marked  and  prominent 
of  the  character*  which  more  immediately  distinguish  the  Baboons 
from  the  other  Simiada  consist*  in  the  great  prolongation  of  the  face 
sod  jaws,  and  in  the  truncated  form  of  the  muzzle,  which  gives  the 
whole  head  a  olose  resemblance  to  that  of  a  large  dog,  and  from  which, 
as  already  observed,  the  Greeks  and  Romans  very  appropriately  deno- 
minated them  Cmocrphali,  or  Dog-Headed  Monkeys.  In  the  ordinary 
Quadnwuma,  which  have  the  head  and  face  round,  aa  in  the  human 
species,  the  nose  is  fiat,  and  the  nostrils  situated  about  half-way 
between  the  mouth  and  the  eyes,  the  whole  bearing  no  unapt 
resemblance  to  that  of  a  man  who  has  lost  the  greater  part  of  his 
nose  :  but  in  the  Baboons  this  organ  is  prolonged  uniformly  with  the 
jaws ;  it  even  surpasses  the  lips  a  little  in  length,  and  tic  nostrils 
open  at  the  end  of  it  exactly  as  in  the  dog.  Here  there  is  a  marked 
difference  in  form  and  development  from  what  we  observe  in  tho  A  pee 
and  other  higher  groups  of  Qnadr%mana.  The  great  length  of  the 
faoe  detracts  from  tie  size  of  the  skull ;  the  organs  of  mastication  are 
strongly  developed  to  the  prejudice  of  tie  brain  and  intellectual  func- 
tions ;  the  facial  angle,  which  has  been  generally  regarded  as  a  pretty 
accurate  measure  of  the  mental  capacity,  is  reduced  to  SO",  whilst  it 
is  never  less  than  45"  in  the  Monkeys,  and  among  the  Apes  amounts 
even  to  60*  or  66*  ;  and  the  character  of  the  Baboons,  aa  might  be 
readily  suspected  from  these  indications,  is  less  docile  and  intelligent 
than  that  of  the  kindred  genera.  To  the  same  prolongation  of  the 
faoe,  and  preponderance  of  the  anterior  part  of  the  head,  is  to  be 
attributed,  at  least  in  a  great  measure,  the  fact  that  the  Baboons  lesa 
frequently  assume  in  erect  posture  than  any  of  the  other  Quadrunana, 
and  are  less  capable  of  maintaining  it  for  any  length  of  time.  Tho 
weight  of  the  long  nose,  to  which  the  small  size  of  the  skull  forma  but 
a  very  inefficient  counterbalance,  fatigues  the  muscles  of  the  neck, 
and  constantly  tends  to  make  the  animal  seek  for  support  upon  all 
fours,  as  may  be  observed  in  a  dog  or  a  bear;  and  in  fact  the  Baboons 
are  but  very  little  superior  to  these  sajasahi  in  the  facility  with  which 
they  maintain  themselves  in  an  upright  posture. 
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In  their  native  mountains  the  ordinary  food  of  the  Baboons  is 
berries  and  bulbous  roots,  but  in  the  vicinity  of  human  habitations 
they  make  incursions  into  the  cultivated  fields  and  gardens,  and 
destroy  a  still  greater  quantity  of  grain  and  fruits  than  they  carry 
away  with  them.  In  well-inhabited  countries  where  they  are  likely 
to  meet  with  resistance,  their  predatory  incursions  are  usually  made 
during  the  night,  and  travellers  assure  us  that,  taught  by  experience 
of  the  risks  to  which  they  expose  themselves  during  such  expeditions, 
they  place  sentinels  upon  the  surrounding  trees  and  heights  to  give 
them  timely  warning  of  the  approach  of  danger ;  but  in  wilder  and 
more  solitary  districts,  where  the  thinness  of  the  population  and  the 
want  of  fire-arms  place  them  on  some  degree  of  equality  with  the 
inhabitants,  they  make  their  forays  in  the  open  day,  and  dispute  with 
the  husbandman  the  fruits  of  his  labour.  "I  have  myself,"  says 
Pearce,  in  his  '  Life  and  Adventures  in  Abyssinia,'  "  seen  an  assembly 
of  large  monkeys  [baboons]  drive  the  keepers  from  the  fields  of  grain, 
in  spite  of  their  slings  ana  stones,  till  several  people  went  from  the 
village  to  their  assistance,  and  even  then  they  only  retired  slowly, 
seeing  that  the  men  had  no  guns."  Some  travellers  even  assert  that 
if  the  troop  happens  to  be  surprised  in  the  act  of  pillaging,  the  senti- 
nels pay  with  their  lives  for  their  neglect  of  the  general  safety ;  but 
however  this  may  be,  it  is  certain  that  individuals  are  frequently  met 
with  which  exhibit  marks  of  ill-usage  from  their  companions,  and 
which  even  sometimes  appear  to  have  been  expelled  from  their 
society.  Others  assure  us  that  the  troop  sometimes  forms  a  long 
chain  extending  from  the  vicinity  of  their  ordinary  habitation  to  the 
garden  or  field  which  they  happen  to  be  engaged  in  plundering,  and 
that  the  produce  of  their  theft  is  pitched  from  hand  to  hand  till  it 
reaches  its  destination  in  the  mountains.  By  this  means  they  are 
enabled  to  carry  off  a  much  larger  booty  than  if  every  individual 
laboured  for  his  own  peculiar  benefit;  but  notwithstanding  this 
attention  to  the  general  interest,  each  takes  care  before  retiring  to 
fill  his  cheek-pouches  with  the  most  choke  fruits  or  grains  which  he 
can  procure,  and  also,  if  not  likely  to  be  pursued,  to  carry  off 
quantities  in  his  hands.  After  these  expeditions  the  whole  troop 
retire  to  the  mountains  to  enjoy  their  booty.  They  likewise  search 
with  avidity  for  the  nests  of  birds,  and  suck  the  eggs ;  but  if  there  be 
young,  they  kill  them  and  destroy  the  nest ;  as,  notwithstanding  the 
evident  approximation  of  their  organisation  and  appetites  to  carni- 
vorous animals,  they  are  never  known  to  touch  a  living  prey  in  a  state 
of  nature,  and  even  in  captivity  will  eat  no  flesh  but  what  has  been 
thoroughly  boiled  or  roasted.  In  this  state  we  have  seen  various 
baboons  enjoy  their  mutton-bone  and  pick  it  with  apparent  satisfac- 
tion ;  but  it  was  evidently  an  acquired  habit,  like  that  of  drinking 
porter  and  smoking  tobacco,  which  they  had  been  taught  by  the 
example  of  their  keepers. 

Of  all  the  Quadrumana  the  Baboons  are  the  most  frightfully  ugly. 
Their  small  eyes  deeply  sunk  beneath  huge  projecting  eyebrows,  their 
low  contracted  forehead,  and  the  very  diminutive  size  of  their  cranium 
compared  with  the  enormous  development  of  the  face  and  jawB,  give 
them  a  fierce  and  malicious  look,  which  is  still  further  heightened  by 
their  robust  and  powerful  make,  and  by  the  appearance  of  the  enormous 
teeth  whioh  they  do  not  fail  to  display  upon  the  slightest  provocation. 
The  fierceness  and  brutality  of  their  character  and  manners  correspond 
with  the  expression  of  their  physiognomy.  These  characters  are  most 
strongly  displayed  by  the  males ;  but  it  is  more  especially  when,  in 
addition  to  their  ordinary  disposition,  they  are  agitated  by  the  passion 
of  love  or  jealousy  that  their  natural  habitudes  carry  them  to  the 
most  furious  and  brutal  excess.  In  captivity  they  are  thrown  into  the 
greatest  agitation  at  the  appearance  of  young  females.  It  is  a  common 
practice  among  itinerant  showmen  to  excite  the  natural  jealousy  of 
their  baboons  by  caressing  or  offering  to  kiss  the  young  females  who 
resort  to  their  exhibitions,  and  the  sight  never  fails  to  excite  in  these 
animals  a  degree  of  rage  bordering  upon  frenzy.  On  one  occasion  a 
large  baboon  of  the  species  which  inhabits  the  Cape  of  Good  Hope 
(Oynocfphalua  porcarvui)  escaped  from  his  place  of  confinement  in  the 
1  Jardin  des  Flantes '  at  Paris,  and  far  from  showing  any  disposition 
to  return  to  his  cage,  severely  wounded  two  or  three  of  the  keepers 
who  attempted  to  recapture  him.  After  many  ineffectual  attempts 
to  induce  him  to  return  quietly,  they  at  length  hit  upon  a  plan  which 
was  successful  There  was  a  small  grated  window  at  the  back  part  of 
his  den,  at  which  one  of  the  keepers  appeared  in  company  with  the 
daughter  of  the  superintendent,  whom  he  appeared  to  kiss  and  caress 
within  view  of  the  animal  No  sooner  did  the  baboon  witness  this 
familiarity  than  he  flew  into  the  cage  with  the  greatest  fury,  and 
endeavoured  to  unfasten  the  grating  of  the  window  whioh  separated 
him  from  the  object  of  his  jealousy.  Whilst  employed  in  this  vain 
attempt  the  keepers  took  the  opportunity  of  fastening  the  door  and 
securing  him  once  more  in  his  place  of  confinement.  Nor  is  this  a 
solitary  instance  of  the  influence  which  women  can  exert  over  the 
passions  of  these  savage  animals :  generally  untractable  and  incorrigible 
whilst  under  the  management  of  men,  it  usually  happens  that  baboons 
are  most  effectually  tamed  and  led  to  even  more  than  ordinary 
obedience  in  the  hands  of  women,  whose  attentions  they  even  appear 
to  repay  with  gratitude  and  affection.  Travellers  sometimes  speak 
of  the  danger  whioh  women  run  who  reside  in  the  vicinity  of  the 
situations  which  these  animals  inhabit,  and  affirm  that  the  negreesea 
on  the  coast  of  Guinea  are  occasionally  kidnapped  by  the  baboons, 


and  carried  off  to  their  fastnesses :  we  are  even  assured  that  certain 
of  these  women  have  lived  among  the  baboons  for  many  years,  and 
that  they  were  prevented  from  escaping  by  being  shut  up  in  caves  in 
the  mountains,  where  however  they  were  plentifully  fed,  and  in  other 
respects  treated  with  great  kindness.  It  is  to  be  observed  however 
that  these  accounts  rest  upon  authority  which  is  by  no  means  unex- 
ceptionable. Credible  and  well-informed  modern  travellers  do  not 
relate  them,  and  even  their  older  and  more  credulous  predecessors 
give  them  only  from  hearsay. 

In  addition  to  the  mental  and  physical  characters  already  mentioned, 
the  Baboons,  besides  the  great  development  of  their  canine  teeth,  are 
distinguished  by  having  a  fifth  tubercule  upon  the  posterior  molar  of 
the  under  jaw,  in  which  respect  they  differ  from  the  Apes  and 
Cercopitheci,  and  resemble  the  Macaei  and  SemnopUkeci.  They  are 
furnished  with  large  callosities  and  capacious  cheek  pouches,  and 
their  tails,  always  shorter  than  those  of  the  Macacks  and  Monkeys, 
are  carried  erect  at  the  root,  and  then  hang  pendant  perpendicularly, 
like  that  of  a  horse  which  has  not  been  truncated.  Those  species 
which  have  very  short  tails  carry  them  upright  and  erect.  The  bones 
of  their  cheeks  also  are  protuberant  and  form  large  swellings  on  each 
side  of  the  nose;  and  though  this  character  is  more  strongly  marked 
in  the  Mandrill  and  Drill  man  in  the  other  species,  yet  all  exhibit  it 
in  a  greater  or  less  degree.  It  is  only  since  the  labours  of  Messrs. 
Geoffroy  and  F.  Cuvier  have  developed  the  true  generic  characters  of 
the  different  groups  which  compose  the  family  of  Quadrumana,  that 
we  have  become  acquainted  with  the  geographical  distribution  of  these 
animals,  and  the  habitats  of  the  different  genera.  We  have  thus 
learned  that  the  Quadrumana  of  the  African  continent  are  as  distinct 
from  those  of  Asia  in  their  zoological  characters  as  they  are  in  the 
localities  which  they  inhabit ;  in  fact,  among  upwards  of  fifty  species 
of  Simiadas  belonging  to  the  Old  World  there  are  only  two  known 
instances  of  an  Asiatic  genus  occurring  in  Africa,  or  of  an  African 
genus  occurring  in  Asia.  One  of  these  instances  is  even  doubtful, 
since  the  animal  to  which  it  refers,  the  Common  Magot  or  Barbary 
Ape,  though  generally  considered  as  a  Macack,  is  in  reality  an  inter- 
mediate species  between  that  genus  and  the  Baboons,  which  it  resembles 
equally  in  its  habitat  as  it  does  in  its  powerful  and  muscular  frame, 
and  in  its  general  habits  and  character,  and  from  which  it  only  differs 
in  the  comparative  shortness  of  its  face  and  the  less  truncated  form  of 
its  nose.  These,  to  be  sure,  are  very  essential  characters  in  the  true 
Baboons;  but  in  all  departments  of  zoology  we  find  intermediate 
species,  which  partake  as  it  were  equally  of  the  characteristic  forms 
and  organisation  of  two  or  even  three  conterminous  genera,  and 
which  it  is  often  impossible  to  include  in  either  without  a  considerable 
relaxation  in  the  Btrict  import  of  their  respective  definitions.  The 
other  instance  to  which  we  have  alluded  regards  a  real  species  of 
Baboon,  the  Cynocephalui  Hamadrya*  of  authors,  which  is  found  in 
Asia  and  Africa,  and  which  forms  the  only  indisputable  instance  of 
any  quadrumanous  animal  being  common  to  both  these  continents. 
In  other  respects  the  Baboons  are  a  strictly  African  genus.  They 
inhabit  all  the  great  mountain  ranges  of  that  continent,  from  the 
shores  of  the  Mediterranean  to  the  Cape  of  Good  Hope,  and  are 
capable  of  supporting  a  much  lower  degree  of  temperature  than  any 
of  the  other  Quadrumana.  The  lofty  mountains  of  Samen  in  Abys- 
sinia, and  the  bleak  and  desolate  range  of  the  Sneeuwbergen  in  South 
Africa,  are  both  tenanted  by  numerous  troops  of  these  animals,  which 
appear  to  prefer  the  more  rigorous  climate  of  these  elevated  regions 
to  the  hot  and  sultry  forests  of  the  lower  plains.  Fischer  enumerates 
eleven  different  species  of  baboons,  but  it  is  evident  that  some  of  those 
which  he  describes  are  the  females  or  young  of  other  species ;  and  in 
fact  the  most  judicious  naturalists,  those  who  describe  from  their  own 
original  observations,  do  not  reckon  more  than  five  or  six.  The 
following  are  very  distinctly  marked,  and  have  been  universally 
admitted: — 

1.  C.  porcaritu  (Desmarest),  the  Chacma.  The  colour  of  this  species 
is  a  uniform  dark  brown,  almost  black,  mixed  throughout  with  a  dark 
green  shade,  deepest  on  the  head  and  along  the  ridge  of  the  back,  and 
paler  on  the  anterior  part  of  the  shoulders  and  on  the  flanks.  The 
hair  over  the  whole  body  is  long  and  shaggy,  more  particularly  on 
the  neck  and  shoulders  of  the  males,  where  it  forms  a  distinct  mane ; 
each  hair  is  of  a  light  gray  colour  for  some  distance  from  the  root, 
and  afterwards  annulated  throughout  its  entire  length,  with  distinct 
rings  alternately  black  and  dark  green,  sometimes  though  but  rarely 
intermixed  with  a  few  of  a  lighter  and  yellowish  shade.  The  green 
predominates  on  the  head  more  than  on  other  parts ;  the  face  and 
ears  are  naked,  as  are  likewise  the  palms  of  the  hands  and  soles  of  the 
feet ;  the  interior  surfaces  gf  the  arms  and  thighs  are  but  thinly 
covered  with  hair,  which  is  long  and  of  a  uniform  dark-brown  colour ; 
the  hair  on  the  toes  is  short,  bristly,  and  uniformly  black ;  the  neck 
and  shoulders  of  the  male  are  furnished  with  a  mane  of  long  shaggy  hair; 
which  is  wanting  in  the  females  and  young ;  and  the  cheeks  of  both  sexes 
have  small  whiskers  directed  backwards,  and  of  a  grayish  colour. 
The  tail  is  rather  more  than  half  the  length  of  the  body,  and  is  termi- 
nated by  a  tuft  of  long  black  hair ;  the  skin  of  the  hands,  face,  and 
ears,  is  of  a  very  dark  violet-blue  colour,  with  a  paler  ring  surrounding 
each  eye ;  the  whole  of  the  upper  eyelids  are  white,  as  in  the  Manga- 
bey  (CercopUhectu  fvliginotut) ;  the  nose  projects  a  little  beyond  the 
upper  lip,  the  nostrils  are  separated  by  a  small  depression  or  rut,  as 


in  the  dog  and  other  carnivorous  animals,  Mid  the  callosities  are  less 
strongly  marked  then  in  moat  other  species  of  this  genu*.  In  the 
adult  animal  the  muzzle  in  extremely  prolonged  in  comparison  with 
the  skull,  which  ii  proportionately  contracted  and  flattened  :  the 
joung  on  the  contrary  have  the  region  of  the  brain  much  larger  in 
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a  the  length  of  the  face,  the  head  considerably  rounder, 
ana  in  torm  resembling  that  of  the  adult  Monkeys  (CrrcopUheci}. 

The  Chacma,  so  called  from  the  Hottentot  word  T'Chackemma, 
the  aboriginal  name  of  this  baboon  in  Sooth  Africa,  is  one  of  the 
largest  species  of  the  present  genua,  and  when  full  grown  is  equal  in 
flue,  and  much  superior  in  strength,  to  a  common  English  mastiff. 
This  animal  inhabits  the  mountain"  throughout  the  colony  of  the 
Cape  of  Good  Hope,  and  associates  in  families  more  or  less  numerous. 
They  are  still  found  on  the  Table  Mountain  above  Cape  Town,  though 
they  do  not  exist  in  such  numbers  aa  they  appear  to  have  done 
formerly.  Still  however  they  pay  occasional  visits  to  the  gardens  at 
the  baas  of  the  mountains,  and  with  such  skill  and  caution,  that  even 
the  most  watchful  dogs,  aa  we  are  assured  by  Professor  Liohtenstein, 
cannot  always  prevent  them.  "  Although,"  he  remarks,  "  Eolbs 
somewhat  exaggerates  the  regular  and  concerted  manner  in  which 
their  robberies  are  carried  on,  yet  it  is  very  true  that  they  go  in  large 
"  rt  each  other  recip- 


companios  upon  their  marauding  parties,  to  support  ei 
locally,  and  carry  off  their  plunder  in  greater  security." 
food  consists  of  the  bulbous  roots  of  different  plants, 
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near  the  large  stones  upon 
look  round  them.  In  ascending  the  kloofs  or  passes  in  the  mountains 
of  South  Africa,  which  are  frequently  steep,  narrow,  and  dangerous, 
travellers  often  disturb  troops  of  these  animals  which  have  been 
sunning  themselves  on  the  rocks :  if  not  attacked  they  scamper  up 
"-  -  -"■»  of  the  mountains  yelling  and  screaming ;  but  if  fired  at  and 


the  injury.  A  full -grown  Chacma  is  more  than 
good  dogs,  and  though  there  is  no  animal  which  hounds  pursue  with 
so  much  fury,  yet  the  boere  of  the  interior  would  rather  set  their 
dogs  upon  a  lion  or  panther  than  upon  one  of  these  baboons. 

2.  C.  Samadryat  (Linnasus),  the  Denies,  the  most  celebrated  of 
all  the  Baboons,  and  probably  the  only  species  of  this  genus  known 
to  the  ancients,  inhabits  the  mountains  of  Arabia  and  Abyssinia,  and 
grows  to  the  size  of  a  large  pointer,  measuring  upwards  of  1  feet 
when  standing  erect,  and  2£  feet  in  a  sitting  posture.  The  face  of 
this  species  is  extremely  elongated,  naked,  and  of  a  dirty  Bean-colour, 
with  a  lighter  ring  surrounding  the  eyes ;  the  nostrils,  aa  in  the  dog, 
are  separated  by  a  alight  furrow ;  the  head,  neck,  shoulders,  and  all 
the  fore  part  of  the  body  aa  far  as  the  loins,  are  covered  with  long 
shaggy  hair ;  that  on  the  hips,  thighs,  and  legs,  is  short,  and  contrasted 
with  the  former  has  the  appearance  of  having  been  clipped,  so  that 
the  whole  animal  bears  no  unapt  resemblance  to  a  French  poodle. 
The  hair  of  the  occiput  and  neck  is  upwards  of  a  foot  in  length,  and 
forma  a  long  mane  which  falls  back  over  the  shoulders,  and  at  a 
distance  looks  something  like  a  full  ahort  cloak.  The  whiskers  are 
broad  and  directed  backwards  so  as  to  conceal  the  ears  ;  their  colour, 
M  well  aa  that  of  the  head,  mane,  and  fore  part  of  the  body,  is  a 
mixture  of  light  gray  and  cinereous,  each  hair  being  marked  with 
numerous  alternate  rings  of  these  two  colours ;  the  short  hair  of  the 
bips,  thighs,  and  extremities  is  of  a  uniform  cinereous  brown  colour, 
rather  lighter  on  the  posterior  surface  of  the  thighs  than  on  the  other 


BABOON.  au 

parts ;  a  dark-brown  line  passes  down  the  middle  of  the  back,  the 
hands  are  almost  jet  black,  and  tile  feet  are  ruaty  brown.  The  tail  is 
about  half  the  length  of  the  body,  and  is  carried  drooping  as  in  other 
baboons ;  it  is  terminated  by  a  brown  tuft  or  long  hair ;  the 
callosities  are  large  and  of  a  dark  flesh-colour;  the  palms  of  the 
handa  and  solos  of  the  feet  dark-brown.  The  female  when  full  grown 
is  equal  to  the  male  in  point  of  size,  but  differs  considerably  in  the 
length  and  colour  of  the  hair.  This  sex  wants  the  mane  which 
ornaments  the  neck  of  the  male,  and  is  covered  over  the  whole  body 
with  short  hair  of  equal  length,  and  of  a  uniform  deep  olive-brown 
colour,  slightly  mixed  with  green.  The  throat  and  breast  -ore  but 
sparingly  covered  with  hair,  and  the  skin  on  these  parts,  as  well  aa  on 
the  face,  hands,  and  callosities,  is  of  a  deep  tan-colour.  Hemprich 
and  Ehrenberg  in  their  'Symbols?  Physics'  compare  the  female  Derrias 
to  a  bear,  whilst  the  copious  mane  which  adorns  the  fore  quarters  of 
the  male  gives  to  that  sex  much  of  the  external  form  and  appearance 
of  a  small  lion.  The  young  of  both  sexes  resemble  the  female,  and 
the  large  whiskers  and  manes  of  the  males  only  begin  to  make 
their  appearance  when  the  animals  arrive  at  their  full  growth  and 
mature  age,  that  is,  when  they  have  completed  their  second  dentition. 
At  this  period  they  undergo  aa  great  a  change  in  their  mental 
propensities  as  in  their  physical  appearance.  While  young  they  are 
gentle,  docile,  and  playful,  but  as  soon  aa  they  have  acquired  their  fall 
development,  they  become  sulky,  malicious,  and  morose. 

This  species  inhabits  Arabia  and  Abyssinia,  but  is  not  found  either 
m  ^gypt  or  Nubia,  though  its  figure  is  often  sculptured  on  the  ancient 
monument*  of  both  these  countries.  Hemprich  and  Ehrenberg  found 
large  troops  of  them  in  Wadi  Kanun  and  in  the  mountains  near  the 
city  of  Oumfud  in  the  country  of  the  Wahabees,  as  well  as  in  the 
mountains  above  Arkeekc  on  the  Bed  Sea ;  and  we  learn  from  Salt 
and  Pearoe  that  they  are  extremely  common  upon  all  the  high  lands  in 
Tigrd.  ThetreveUeraabove-mentionedfcimdtroopfloflOOandnpwarda 
in  the  neighbourhood  of  Eilet,  in  the  chain  of  the  Tannta.  These 
Were  usually  composed  of  ten  or  twelve  adult  males,  and  about 
twenty  adult  females ;  the  remainder  of  the  troop  was  made  up  of  the 
young  of  the  four  or  five  preceding  years.  When  seen  at  a  distance 
approaching  a  small  stream  for  the  purpose  of  quenching  their  thirst, 
they  bore  a  close  resemblance  to  a  flock  of  wild  hogs ;  and  it  waa 
observed  that  the  young  ones  always  led  the  van,  and  that  the  old 
males  brought  up  the  rear,  probably  for  the  purpose  of  having  the 
whole  family  continually  under  their  immediate  observation.  The 
Arabia  name  of  thisanimalisRobah  or  Robba;  the  Abyssiniana  call  it 
Derrias,  according  to  Pearce's  orthography,  or  Kami,  according  to  the 
spelling  of  Hemprich. 

The  name  of  this  species  in  the  ancient  Ethiopio  or  Goes,  the 
learned  language  of  the  Abyssiniana,  is  Tot  or  Tota.  The  figure  of  thia 
animal  in  s  sitting  posture  is  common  upon  the  ancient  monuments  of 
Egypt  and  Nubia ;  small  metal  images  of  it  have  been  dug  up  among 
the  ruins  of  Memphis  and  Hermopolis,  and  mummies  containing  the 

Strabo  indeed  (p.  812),  in  mentioning  Hermopolis  aa  the  centre  of 
the  adoration  paid  to  the  CtfnoBtphalitt,  says  that  the  Babylonians  m 
the  vicinity  of  Memphis  paid  divine  honours  to  ths  Ccbtu :  yet 
though  the  geographer  makes  use  of  very  different  names,  and  though 
these  in  reality  apply  to  very  different  aajmjja.  there  is  good  reason 
to  believe  that  they  both  refer  in  the  present  instance  to  the  same 
special ;  no  qaadrumanoiis  animal  is  ever  found  represented  upon  the 
ments  of  ancient  Egypt  except  the  Baboon  nor  have  the 
,ny  other  species  ever  been  dug  up  in  searching  for 
antiquities.  One  or  two  instances,  indeed,  occur  in  the  representations 
of  profane  subjects,  such  as  the  procession  of  a  returning  oonqueror, 
in  which  Monkeys  (  Ctrcopil  heci )  are  introduced,  as  for  instance  the 
painting  discovered  at  Thebes  by  the  late  Mr.  Salt  and  represented 
by  Minutola  ( tab.  xii.,  Gg.  S ),  in  which  a  monkey  is  repreeented  riding 
on  the  neck  of  a  cameleopard ;  but  this  waa  manifestly  intended 
merely  to  fix  the  locality  of  the  country  or  people  whose  subjection 
the  triumph  was  meant  to  commemorate,  and  by  no  means  indicates  a 
participation  in  the  divine  honours  which  were  paid  to  the  baboon. 
Neither  does  the  female  ever  appear  to  be  represented  as  an  object  of 
worship  ;  all  the  figures  and  images  seem  to  be  those  of  males,  as  is 
proved  by  the  mane  which  covers  the  neck  and  shoulders,  and  which 
gives  a  fullness  to  the  fore  part  of  the  body  in  this  sex  which  is 
wanting  in  the  other. 

3.  C.  papio  ( Desmarest ),  the  Common  Baboon,  is  of  a  uniform 
yellowish-brown  colour,  slightly  shaded  with  sandy  or  light  red  upon 
the  head,  shoulders,  body,  and  extremities ;  the  whiskers  alone  are  of 
-  light  fawn-colour ;  the  face,  ears,  and  handa  are  naked  and  entirely 


distinguishes       _ 

neck  is  rather  longer  than  that  on  the  neck  and  shoulders,  b 
neither  so  long  nor  so  thick  as  to  give  it  any  resemblance  to  the  mane 
of  the  Chacma  or  Derrias ;  neither  is  the  face  of  the  present  species 
so  much  prolonged  as  in  these  two  tajmals ;  the  nose  however  ia 
advanced  rather  beyond  the  extremity  of  the  lips,  and  has  ths  nostrils 
opening  as  in  the  other  baboons ;  the  cheeks  are  considerably  swollen 
immediately  below  the  eyes,  after  which  the  breadth  of  ths  fern 
contracts  suddenly,   giving  the  munis  or  nose  the   appearance  of 


Laving  been  broken  in  that  situation  by  a  heavy  blow.  The  whiakera 
ace  not  so  thickly  furnished  as  in  the  species  already  described  ;  they 
are  however  equally  directed  backwards,  but  do  not  conceal  the  ears, 
which  are  black,  naked,  and  leu  regularly  oval  than  in  man  and  the 
generality  of  the  Simxa.  The  under  parts  of  the  body,  the  breast, 
belly,  abdomen,  and  inner  face  of  the  arms  and  thighs,  are  very 
sparingly  furnished  with  long  hairs  of  a  uniform  brown  colour.  The 
females  and  young  differ  in  no  other  respect  front  the  adult  males, 
except  in  being  of  a  lighter  and  more  active  make. 

This  species  inhabit*  the  coast  of  Guinea,  and  is  that  most 
commmonly  seen  about  the  streets,  and  in  menageries  and  museums. 
In  youth  it  is  gentle,  curious,  gluttonous,  and  incessantly  in  motion, 
smacking  its  lips  quickly,  and  chattering  when  it  wishes  to  beg  contri- 
butions from  its  visitors,  and  screaming  loudly  when  refused  or 
tantalised.  As  it  grows  older  however  it  ceases  to  be  familiar,  and 
assumes  all  the  morose  look  and  repulsive  manners  which  characterise 
the  baboons  in  general.  The  specimen  observed  by  Buffon  was  full 
grown,  and  exhibited  all  the  ferocity  of  disposition  and  intractability 
of  nature  common  to  the  rest  of  its  kind.  "  It  was  not,"  ssys  he, 
"altogether  hideous,  and  yet  it  excited  horror.  It  appeared  to  be 
continually  in  a  state  of  savage  ferocity,  grinding  its  teeth,  perpetually 
restless,  and  agitated  by  unprovoked  fury.  It  was  obliged  to  be  kept 
shut  up  in  an  iron  cage,  of  which  it  shook  the  bars  so  powerfully 
with  its  hands  ss  to  inspire  the  spectators  with  apprehension.  It  was 
a  stout-built  »"im»l,  whose  nervous  limbs  and  compressed  form 
indicated  great  force  and  agility  ;  and  though  the  length  and  thickness 
of  its  shaggy  coat  made  it  appear  to  be  much  larger  than  it  was  in 
reality,  it  was  nevertheless  so  strong  and  active  that  it  might  have 
readily  worsted  the  attacks  of  several  unarmed  men." 

i.  C.  Mormon  and  C.  Maimon  ( 1 Junius ),  the  Mandrill,  is  the  largest 
of  the  whole  genus,  and  may  bo  readily  distinguished  from  all  the 
other  baboons  by  the  enormous  protuberance  of  its  cheeks,  and  the 
bright  and  variegated  colours  which  mark  them,  as  well  as  by  its  short 
upright  tail.     The  full-grown  Mandrill  measures   nbove  6  feet  when 


The  Uandrill  (<7.  i/irm™  and  Q.  Maim™). 
standing  upright ;  the  limbs  are  short  and  powerful,  the  body  thick 
and  extremely  robust,  the  head  large  and  almost  destitute  of  forehead, 
the  eye-brows  remarkably  prominent,  tbe  eyes  small  and  deeply  sunk 
in  the  head,  the  cheek-bones  swollen  to  an  enormous  size,  and  forming 
projections  on  each  side  of  the  nose  as  large  as  a  man's  fist,  marked 
transversely  with  numerous  alternate  ribs  of  light  blue,  scarlet,  and 
deep  purple  ;  the  tail  not  more  than  a  couple  of  inches  in  length,  and 
generally  carried"  erect ;  the  callosities  large,  naked,  and  of  a  blood- 
red  colour.  The  general  colour  of  the  hair  is  a  light  olive  brown 
above,  and  silvery  gray  beneath,  and  the  cliin  is  furnished  underneath 
with  a  small  pointed  yellow  beard.  The  hair  of  the  forehead  and 
temples  is  directed  upwards  so  as  to  meet  in  a  point  on  the  crown, 
which  gives  the  head  a  triangular  appearance  ;  the  ears  are  naked, 
angular  at  their  superior  and  posterior  borders,  and  of  a  bluish  black 
colour ;  and  the  muzzle  and  lips  are  large,  swollen,  and  protuberant 
The  former  is  surrounded  above  with  an  elevated  rim  or  border,  and 
truncated  like  the  snout  of  a  hog — a  character  which  we  have  observed 
in  no  other  baboon,  and  which  leads  us  to  suspect  that  the  Mandrill  is 
the  species  that  Aristotle  incidentally  mentions  by  the  name  Chrtro- 
pithecvj  (xoipmrlflijicoi),  ('  Hist.  Anira.,'  lib.  ii.  cap.  2),  and  which  may 
have  been  brought  into  Egypt  or  Greece  by  the  merchants  who  kept 
up  a  regular  intercourse  Between  Egypt  and  the  countries  of  the 
interior.  There  are  other  considerations  which  give  a  strong  degree 
of -probability  to  this  conjecture.  The  short,  indeed  almost  tuber- 
culous, tail  of  the  Mandrill,  for  instance,  would  have  led  Aristotle  to 
compare  it  with  the  ape  or  Pithtetw  (nlffiwai),  rather  than  with  the 
other  Simiadtr,  all  of  which  hare  tails  of  considerable  length ;  and  the 
truncated  form  of  the  snout  would  readily  suggest  its  similarity  to  the 
hog  (x«t»»)-     We  are  aware  that  the  Charopitkteu*  of  the  Greek 


BABOON.  see 

philosopher  has  been  generally  identified  with  the  Common  Baboon  or 
the  Derrias ;  but  neither  of  these  species  possesses  any  character  which 
justifies  that  supposition;  and  Desidee,  the  Derrias  is  indisputably 
allowed  to  be  the  species  designated  by  the  much  more  appropriate 
name  of  Cynacephiilut  (wirtmlpiiXts).  Nor  does  the  Mandrill  differ 
much  in  its  general  form  and  appearance  from  tho  Pithecui  of  Aristotle, 
which  was  the  common  Magot  or  Barbary  Ape  ( M asana  uhhu)  :  there 
is  no  very  great  difference  in  the  size  of  these  animals,  their  colour  is 
very  nearly  the  same,  both  are  equally  remarkable  for  tbe  powerful 
make  of  their  .Todiea,  and  the  sinewy  character  of  their  short  stout 
limbs  ;  and  in  fact  the  only  striking  difference  which  exists  between 
them  is  the  prolonged,  truncated,  swinish  snout  of  the  one,  and  the 
round  head  and  short  face  of  the  other.  Thus  we  can  very  satisfac- 
torily account  for  both  members  of  the  compound  name  employed  by 
Aristotle ;  nor  can  an  objection  be  fairly  taken  to  the  approximation 
which  we  have  here  made  of  his  Charopilhaui  to  the  Mandrill  of 
Guinea,  on  account  of  tbe  extremely  limited  knowledge  which  the 
ancient  Greeks  possessed  of  Hie  western  coasts  of  Africa ;  since  we 
know  that  they  were  well  acquainted  with  other  anlmall  from  the 
same  or  even  a  more  remote  locality  ;  such,  for  instance,  as  the  Gnu 
( A  niilope  Gnu),  which  is  clearly  the  Calobltpat  of  ancient  writers,  and 
the  Pecasse  or  buffalo  of  the  Gold  Coast 

The  females  and  young  Mandrills  differ  from  the  adult  males  in  the 
shorter  and  less  protuberant  form  of  the  muzzle,  which  is  moreover  of 
a  uniform  blue  colour ;  the  cheek-bones  have  little  or  no  elevation 
above  the  general  plane  of  the  face,  nor  are  they  marked  with  the 
longitudinal  furrows  which  give  tho  other  sex  so  singular  an  appear- 
ance ;  at  least  they  are  far  from  being  so  prominently  developed.  It 
is  only  indeed  when  they  have  completed  their  second  dentition  that 
these  characters  are  fully  displayed  in  the  males,  and  that  the  extremity 
of  the  munxle  assumes  that  bright  red  hue  by  which  it  is  so  remarkably 
distinguished. 

The  Mandrill  is  often  mentioned  by  travellers,  and  bears  the  diffe- 
rent names  of  Smitten,  Chores,  Boggo,  Karris,  Ac.,  according  to  the 
language  or  dialect  of  the  tribes  in  whose  territories  it  has  been  observed. 
Those  which  have  been  observed  in  a  domestic  state  are  generally 
remarked  to  have  had  a  strong  taste  for  spirituous  and  fermented 
liquors.  A  remarkably  fine  individual,  which  was  long  kept  at  Exeter 
Change,  and  afterwards  at  the  Surrey  Zoological  Gardens,  drank  his 
pot  of  porter  daily,  and  evidently  enjoyed  it  In  a  state  of  nature  his 
great  strength,  and  malicious  character  render  the  Mandrill  a  truly 
formidable  animal.  As  tbey  generally  march  in  large  bands,  they 
prove  more  than  a  match  for  any  other  inhabitants  of  the  forests,  and 
are  even  said  to  attack  and  drive  the  elephants  away  from  the  districts 
in  whioh  they  have  fixed  their  residence.  The  inhabitants  of  those 
countries  themselves  are  afraid  to  pass  through  the  woods  unless  in 
large  companies  and  well  armed  ;  and  it  is  said  that  the  Mandrills 
will  even  watch  their  opportunity  when  the  men  are  in  the  fields,  to 
plunder  the  negro  villages  of  everything  eatable,  and  sometimes  attempt 
to  carry  off  the  women  into  the  woods. 

6.  C.  Uucophtmi  (F.  Cuvier),  the  Drill,  is  a  species  only  recently 
admitted  by  the  most  judicious  modern  natuislist*,  though  long  since 


described  by  Pennant,  and  after  him  by  various  other  writers.  It  is 
likewise  a  native  of  tho  coast  of  Guinea,  and  like  the  Mandrill  is  dis- 
tinguished by  a  short  erect  stumpy  tail,  scarcely  two  inches  in  length, 
and  covered  with  short  bristly  hair.  The  cheeks  are  not  so  protu- 
berant as  in  that  species,  neither  are  they  marked  with  the  same 
variety  of  colours  j*  and  the  siae  and  power  of  the  animal  are  much 
inferior.  The  colours  of  the  body  bear  some  resemblance  to  those  of 
the  Mandrill,  but  tbey  are  more  mixed  with  green  on  the  upper-parts, 
and  are  of  a  lighter  or  more  silvery  hue  beneath.  The  head,  back, 
sides,  outer  surface  of  the  limbs,  a  band  at  the  base  of  the  neck,  and 
the  backs  of  the  fore  hands,  are  furnished  with  Tory  long  fine  hair,  of 
a  light-brown  colour  at  the  root,  and  from  thence  to  the  point  marked 


with  alternate  rings  of  black  and  yellow,  the  two  last  colours  alone 
appearing  externally,  and  by  their  mixture  giving  rise  to  the  greenish 
■hade  that  predominate!  over  all  the  upper  parte  of  the  head  and  body. 
,  ...      ....  gq^ly  c n  .  -.l  i ..      .-       , 


The  under  parte  of  the  body  a 


»il  j  covered  with  long  fine  hair. 


directed  backwards ;  there  is  a  small  orange-coloured  beard  on  the 
chin  ;  the  hair  on  the  temples  is  directed  upwards,  and  meeting  from 
both  sidee  forma  a  pointed  ridge  or  crest  on  the  crown  of  the  head ; 
and  the  tail,  short  as  it  is,  is  terminated  by  a  small  brush.  The  face 
sod  eora  are  noted,  and  of  a  glossy  black  colour  like  polished  ebony ; 
toe  cheek-bones  form  prominent  elevations  on  each  side  of  the  nose, 
as  in  the  Mandrill,  only  not  nearly  so  large  ;  neither  are  they  marked 
with  the  same  series  of  alternate  ridges  and  furrows,  nor  with  the 
brilliant  and  varied  Dolours  which  render  that  species  so  remarkable  ; 
the  palms  of  the  hands  and  soles  of  the  feet  are  also  naked  in  the 
Drill,  and  of  a  deep  copper-colour ;  the  colour  of  the  skin,  when  seen 
beneath  the  hair,  is  uniform  dark-blue,  and  that  of  the  naked  calloaitiea 
bright-red.  The  female  differs  from  the  male  by  her  smaller  size, 
shorter  hsad,  and  touch  paler  colour ;  and  the  young  males  exhibit 
the  same  characters  up  to  the  time  of  their  second  dentition. 

The  Wood-Baboon,  the  Cinereous  Baboon,  and  the  Yellow  Baboon  of 
Pennant,  are  all  manifestly  raferrible  to  this  species,  and  differ  only 
from  the  difference  of  the  age  and  sex  of  the  specimens  from  which 
he  took  his  description.  The  habits  and  manners  of  the  Drill  have 
not  been  observed  in  a  state  of  nature,  nor  do  we  find  the  animal 
itself  indicated  in  the  works  of  any  of  the  travellers  which  we  have 
consulted.  In  its  native  country  it  is  probably  confounded  with  the 
Mandrill,  at  least  by  casual  and  passing  observers,  but  it  is  frequently 
brought  into  this  country,  and  is  well  known  as  a  menageri»animaL 
Its  habits  in  confinement  do  not  appear  to  differ  in  any  materia] 
respect  from  those  of  its  congeners. 

BA'CCA,  the  technical  name  by  which  botankjts  distinguish  the 
fruit  commonly  called  a  Berry.  While  however  the  English  word  is 
familiarly  applied  to  all  soft  fruits,  of  whatever  construction  internally, 
it  is  strictly  speaking  made  use  of  to  designate  those  fruits  only  which 
have  a  thin  akin,  are  pulpy  internally,  and  have  several  seeds  finally 
lying  loose  in  tho  pulpy  mass ;  such  are  the  gooseberry,  currant, 
grape,  fruit  of  the  potato,  Ac  When  a  fruit  baa  only  a  fleshy  rind, 
without  any  internal  pulpiness,  as  is  the  case  with  the  capsicum, 
it  is  not  called  a  Berry,  but  a  Berried  Capsule.  It  will  be  seen 
that  this  definition  excludes  the  berries  of  the  hawthorn,  the  rasp- 
berry, the  orange,  the  rose,  4c.  [Pom;  Etjsrio;  HisFEiUDruM ; 
ClHABBHODOK.] 

BA'CCHA,  a  genus  of  Insects  belonging  to  the  natural  order  Diptera 
and  family  Syrphidct.  The  species  of  this  genus  of  two-winged  flies 
are  peculiar™  having  the  two  basal  joints  of  the  abdomen  remarkably 
long  and  slender,  with  the  remaining  joints  depressed,  and  suddenly 
increased  in  breadth.  They  are  generally  of  a  black  or  bronze  colour, 
with  yellow  spots  or  markings.  They  are  met  with  near  London,  and 
frequent  Bow  era. 

BACILI.A'RIA,  a  large  family  of  Infusorial  Animalcules,  constituted 
by  Ehrenberg,  who  includes  in  it  upwards  of  SO  genera.  The  silicioua 
shields  of  these  animalcules  are  amongst  the  most  numerous  of  the 
forms  of  Mkrozoaria  in  the  Cretaceous,  Tertiary,  and  Superficial 
Deposits.  Xaniiidia  occur  in  the  Chalk  and  its  included  nodules  of 
flint :  GaillontUa,  NaviaUa,  A  ctiaocycli,  Coicinadiici,  Gomphontma, 
and  other  genera,  abound  in  the  white  Tertiary  Maria  of  Greece,  Italy, 
Bohemia,  England,  and  North  America.  The  Silicioua  Bods  of  Bohemia 
(Polierechiafer),  which  are  it  feet  in  thickness,  contain  innumerable 
shields  of  Nameida,  and  probably  few  of  the  superficial  lacustrine 
deposits  of  Europe  are  wholly  devoid  of  these  exuviaa.  [Dutouackc] 

BA'CTRIS,  a  genus  of  Palms,  consisting  of  a  considerable  number 
of  species,  found  about  rivers  and  in  marshy  places  in  America  within 
the  tropics,  especially  near  the  Line.  Their  trunk  is  usually  of 
moderate  height,  or  even  dwarfish,  never  exceeding  20  feet ;  sometimes 
having  the  stout  tree-like  aspect  of  palms  in  general,  but  often 
more  resembling  reeds.  They  often  grow  in  dense  patches,  forming 
impassable  thickets,  on  account  of  the  numerous,  long,  hard,  black 
spines  with  which  the  stem  ia  protected.  The  wood  ia  generally 
hard  and  black  towards  the  outside,  but  pale  yellow  internally,  with 
black  fibres.  The  leaves  usually  grow  all  over  the  surface  of  the  stem, 
instead  of  being  confined  to  the  summit  only.  They  have  extremely 
spiny  stalks,  and  are  either  pinnated  after  the  manner  of  the  date-palm, 
or  merely  consist  of  two  broad,  sharp,  diverging,  plaited  lobes.  The 
fruit  is  small,  soft,  with  a  subacid  rather  fibrous  pulp  inclosed  in  a 
bluish-black  rind,  and  affords  a  grateful  fruit  to  small  birds. 

BaOrit  acanthocarpa,  a  species  which  grows  12  or  IS  feet  high  in 
the  primaeval  woods  about  Bahia,  forming  patchea  30  feet  in  circum- 
ference, and  having  elegant  pinnated  leaves  8  or  B  feet  long,  with  stout 
spines  on  their  stalks,  yields  an  extremely  tough  thread,  from  which 
the  natives,  who  call  it  ~ 
are  of  a  kind  of  vermili' 

Martha  mentions  IT  other      . ._ 

BACULI'TES,  a  genus  of  Lamarck's  Polythalamoua  or  Many- 
Chambered  Cephalopoda,  belonging  to  the  family  of  Ammoniia. 
Baculilei,  which  was  first  discovered  by  Faujaa  de  St.  Pond  in  the 
limestone  of  Maestricht,  is  only  known  in  a  fossil  state,  and 


a  point,  and  very  much  elongated.    The  chambers  are 


sinuous,  and  pierced  by  a  marginal  siphon,  and  the  last  chamber  u 
several  inches  in  length.  BacvlUa  vertthralit,  Montfort,  affords  I 
good  example  of  the  genus.     [Ammonites.) 


BADGER  (Mda,  Curier),  a  genus  of  Plantigrade  Carnivorous 
Mammals  included  by  Linnaeus  among  the  Bears,  but,  as  well  as  the 
(Muttons,  Racoons,  Coatia,  Ac,  very  properly  separated  from  that 
group  by  succeed  i  ug  naturalists. 

This  genus,  as  Befinitely  characterised  by  modern  zoologists,  ia 
distinguished  by  a  system  of  dentition  which  is  in  many  respects 
analogous  to  that  of  the  Moufettea  (MtpMiii),  a  genua  of  Camivora, 
which  indeed  is  scarcely  to  be  recognised  as  differing  from  the  badgers 
except  in  the  plantigrade  or  rather  semi- plantigrade  formation  of 
their  extremities.  There  is  nothing  remarkable  either  in  the  size  or 
number  of  the  incisor  or  canine  teeth ;  the  grinders  however  are  in 
some  respects  peculiar,  and  it  is  this  part  of  the  dentition  which 
principally  distinguishes  the  Badgers.  There  are  1  false  molars  in 
the  upper  and  8  in  the  under  jaw,  2  and  t  on  each  side  respectively, 
followed  by  a  oamassier  and  a  single  tuberculous  tooth  of  large 
dimensions.  The  whole  system  is  better  adapted  for  masticating  and 
bruising  vegetable  substances  than  for  cutting  and  tearing  raw  flesh  ; 


M» 


BADGER. 


BADGER. 


370 


and  in  fact  the  Badgers  are  much  leas  carnivorous  than  any  other 
animal  of  the  order  to  which  they  belong,  except  perhaps  the  bears. 
The  quality  of  the  food  is  in  all  cases  necessarily  dependent  upon  the 
nature  of  the  dentition.  The  principal  character  of  the  feet  in  the 
badgers  consists  in  their  having  five  toes  both  before  and  behind, 
short,  strong,  deeply  buried  in  the  flesh,  and  furnished  with  powerful 
compressed  claws,  admirably  calculated  for  burrowing  or  turning  up 
the  earth  in  search  of  roots.  The  legs  are  short  and  muscular ;  the 
body  broad,  flat,  and  compact ;  the  head  more  or  less  prolonged ;  the 
snout  pointed ;  the  ears  small,  and  the  tail  short  Beneath  the  anus 
there  iB  an  aperture  of  considerable  size  which  opens  transversely, 
and  exudes  from  its  inner  surface  a  greasy  or  oleaginous  matter  of 
very  offensive  odour.  The  same  formation  is  observed  in  many  other 
genera  of  carnivorous  mammals,  though  the  qualities  of  the  substance 
secreted  differ  according  to  the  species.  In  the  Civets  and  Genets,  for 
instance,  its  smell  is  so  pleasing  as  to  entitle  it  to  the  rank  of  a 
perfume ;  whilst  in*  the  Moufettes,  on  the  contrary,  its  odour  is  so 
extremely  fetid  as  to  have  acquired  for  them  above  all  other  animals 
the  generic  name  of  Mephites,  or  Stinkards. 

The  Badgem  sleep  all  day  at  the  bottom  of  their  burrows,  and  move 
about  during  the  night  in  search  of  food.  They  are  frequently  accused 
of  destroying  rabbits,  game,  and  even  young  lambs ;  but  roots  and 
fallen  fruits  appear  to  constitute  the  chief  part  of  their  food,  and  they 
certainly  exhibit  a  more  marked  taste  for  vegetable  than  for  animal 
food,  at  least  when  kept  in  confinement.  With  the  powerful  claws  of 
their  fore  feet  they  construct  a  deep  and  commodious  burrow, 
generally  in  a  sandy  or  light  gravelly  soil ;  this  has  but  a  single 
entrance  from  without,  but  it  afterwards  divides  into  different 
chambers,  and  terminates  in  a  round  apartment  at  the  bottom,  which 
is  well  lined  with  dry  grass  and  hay.  The  habits  of  the  badgers  are 
oxtremely  solitary ;  they  are  never  found  in  company  even  with  the 
females  of  their  own  species,  and  as  they  sleep  all  day  rolled  up  in 
their  bed  of  warm  hay  at  the  bottom  of  their  holes,  they  are  always 
fat  and  in  good  condition :  their  flesh  is  relished  in  many  places  as  an 
article  of  food.  They  carefully  remove  everything  of  an  offensive 
nature  from  their  earths,  never  deposit  their  excrements  in  the  vici- 
nity of  their  habitations,  and  are  even  said  to  abandon  them  if  acci- 
dentally or  intentionally  polluted  by  any  other  creature.  In  its 
geographical  distribution  the  genus  extends  throughout  the  whole  of 
Europe,  Northern  and  Central  Asia,  and  North  America :  we  have  no 
accounts  of  its  extending  into  Africa  or  South  America,  in  the  former 
of  which  continents  it  appears  to  be  represented  by  the  Battel  (Gulo 
mdlivora,  Desmarest),  and  in  the  latter  by  various  species  of  Moufettes 
(Mephitis).  Australia  possesses  no  species  of  mammal  belonging  to 
the  Plantigrade  Family,  at  least  none  has  been  hitherto  discovered  in 
that  country ;  and  in  the  Eastern  Peninsula  and  Isles  of  India  the 
place  of  the  Badger  is  supplied  by  the  Telagon  (Mydam  mcliceps, 
F.  Cuvier). 

The  number  of  species  which  zoologists  admit  into  the  genus  Mdes 
is  very  limited  indeed.  All  writers,  without  exception,  have  followed 
F.  Curler's  example  in  excluding  the  Indian  Badger,  for  the  pur- 
pose of  TYiniVitig  it  the  type  of  a  new  genus,  though  for  what  reason  it 
would  be  difficult  to  say,  since  the  dental  system  of  this  animal  has 
never  been  properly  described,  and  in  all  its  other  characters  it  differs 
in  no  respect  from  the  Common  Badger.  Many  again  are  disposed 
to  consider  the  American  Badger  as  only  a  simple  variety  of  the 
European :  so  that  according  to  these  authors  the  genus  includes 
only  a  single  species.  The  observations  of  Sir  John  Richardson  how- 
ever have  placed  the  distinctness  of  the  American  animal  beyond 
a  doubt;  and  so  long  as  we  have  no  definite  observations  to  con- 
tradict the  approximation,  we  shall  continue  to  associate  the  Indian 
species  with  the  genus  to  which  its  known  characters  so  nearly  assi- 
milate it. 

1.  M.  vulgaris  (Desmarest),  the  Common  Badger,  is  about  the  size  of 
a  middling  dog,  but  stands  much  lower  on  the  legs,  and  has  a  broader 
and  flatter  body.  The  head  is  long  and  pointed,  the  ears  almost  con- 
cealed in  the  hair  of  the  head,  and  the  tail  so  short  that  it  scarcely 
reaches  to  the  middle  of  the  hind  legs ;  the  hide  is  amazingly  thick 
and  tough ;  the  hair  uniformly  long  and  coarse  over  the  whole  body, 
and  trailing  along  the  ground  on  each  side  as  the  animal  walks.  The 
Badger  and  its  congeners  offer  a  strange  intermixture  of  colours,  which 
is  seen  in  no  other  mammal,  except  those  of  the  genera  Gulo  and 
Mephitis,  which,  as  already  remarked,  approximate  so  nearly  to  it  in 
many  other  respects :  in  general  the  darker  shades  are  found  to  pre- 
dominate upon  the  back  and  upper  parts  of  the  body,  and  the  lighter 
below;  but  in  the  *nij"*l«  above-mentioned  this  general  rule  is 
reversed,  and  it  is  the  light  shades  which  occupy  the  back  and 
shoulders,  whilst  the  dark  ones  are  spread  over  the  breast  and  abdo- 
men. The  head  of  the  Badger  for  instance  is  white,  except  the 
region  beneath  the  chin,  which  is  black,  and  two  bands  of  the  same 
colour,  which  rise  on  each  side  a  little  behind  the  corners  of  the 
mouth,  and  after  passing  backwards  and  enveloping  the  eye  and  ear 
terminate  at  the  junction  of  the  head  and  neck.  The  hairs  of  the 
upper  part  of  the  body,  considered  separately,  are  of  three  different 
colours,  yellowish-white  at  the  bottom,  black  in  the  middle,  and  ashy- 
gray  at  the  point ;  the  last  colour  alone  however  appears  externally, 
and  gives  the  uniform  sandy-gray  shade  which  covers  all  the  upper 
parts  of  the  body  :  the  tail  is  furnished  with  long  coarse  hair  of  the 
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same  colour  and  quality,  and  the  throaty  breast,  belly,  and  limbs  are 
covered  with  shorter  hair  of  a  uniform  deep  black. 

Though  the  Badger  is  found  throughout  all  the  northern  parts  of 
Europe  and  Asia,  it  is  rather  a  scarce  animal  everywhere.  Its  food  is 
chiefly  roots,  fruits,  insects,  and  frogs,  but  it  likewise  destroys  the 
eggs  and  young  of  partridges  and  other  birds  which  build  on  the 
ground,  and  attacks  the  nests  of  the  wild  bees,  which  it  robs  with 
impunity,  as  the  length  of  its  hair  and  the  thickness  of  its  hide  render 
it  insensible  to  the  sting  of  the  bee.  It  chooses  the  most  solitary 
woods  for  its  residence,  is  quiet  and  inoffensive  in  its  manners,  but 
when  attacked  defends  itself  with  a  courage  and  resolution  which  few 
dogs  of  double  its  own  size  and  weight  can  overcome.  It  bites 
angrily,  and  holds  on  with  great  tenacity,  which  it  is  enabled  to  do 
the  more  easily  from  the  peculiar  construction  of  the  articulation  or 
hinge  that  connects  its  under  jaw  with  the*skull,  and  which  consists 
of  a  transverse  condyle  completely  locked  into  a  bony  cavity  of  the 
cranium.  The  Badger  is  not  mentioned  by  Aristotle,  and  possibly 
may  not  be  found  in  Greece,  as  the  ancient  language  of  that  country 
has  not  even  a  name  for  it,  and  as  it  is  less  common  in  the  southern 
than  in  the  northern  parts  of  Europe.  Pliny  however  notices  it  under 
the  name  of  Metis  (viii  88),  and  various  other  Roman  authors  have 
spoken  of  it  More  recent  writers,  also  use  Taxus,  perhaps  derived, 
like  other  Roman  names  of  northern  animals,  from  the  German 
language,  in  which  the  Badger  is  called  Zachs  or  Docks  ;  in  Dutch 
Das.  The  female  brings  forth  her  young  in  the  early  part  of  spring, 
to  the  number  of  three,  four,  or  five ;  she  continues  to  suckle  them 
carefully  for  the  first  five  or  six  weeks,  and  afterwards  accustoms 
them  gradually  to  shift  for  themselves.  When  taken  young  they  are 
easily  tamed,  and  become  as  familiar  and  playful  as  puppies ;  they 
soon  learn  to  distinguish  their  master,  and  show  their  attachment  by 
following  or  fawning  upon  those  who  feed  them ;  the  old  however  are 
always  indocile,  and  continue  solitary  and  distrustful  under  the  most 
gentle  treatment. 

The  Badger  is  hunted  in  some  parts  of  the  country  during  the 
bright  moonlight  nights,  when  he  goes  abroad  in  search  of  food.  The 
hide,  when  properly  dressed,  makes  the  best  pistol  furniture;  the 
hair  is  valuable  for  making  brushes  to  soften  the  shades  in  painting; 
and  the  hind-quarters,  when  salted  and  smoked,  make  excellent  hams. 
This  kind  of  food  indeed  is  not  so  universally  esteemed  in  our  own 
country  as  in  China,  where  Bell  informs  us  that  he  saw  dozens  of 
Badgers  at  a  time  hanging  in  the  meat-markets  of  Pekin ;  but  there 
is  no  reason  why  it  should  be  inferior  to  the  flesh  of  the  bear,  which 
is  universally  esteemed  by  all  who  have  tasted  it 

2.  M.  Labradorica  (Sabine),  the  American  Badger,  measures,  when 
full  grown,  about  two  feet  and  a  half  from  the  muzzle  to  the  root  of  the 
tail,  which  is  six  inohes  more.  Its  snout  is  less  attenuated  than  that 
of  the  European  species,  though  its  head  is  equally  long ;  its  ears  are 
abort  and  round,  the  claws  of  its  fore  feet  much  longer  in  proportion 
than  those  of  the  common  species,  its  tail  comparatively  shorter,  its 
fur  of  a  quality  altogether  different,  its  colours  also  very  different, 
and  its  appetites  more  decidedly  carnivorous ;  the  head  and  extremi- 
ties alone  are  covered  with  short  coarse  hair ;  all  the  other  parts  of 
the  body  are  furnished  with  remarkably  soft,  fine,  silky  fur,  upwards 
of  four  inches  in  length,  and  differing  only  in  being  rather  more 
sparingly  supplied  on  the  under  than  on  the  upper  parts. 

The  American  Badger  is  called  Brairo  and  Siffleur  by  the  Canadians, 
Mistonusk  and  Awawteekjeoo,  or  the  Digging  Animal,  by  the  Crees,  and 
Chocartoosh  by  the  Pawnee  Indians.  Its  form  and  habits  have  been 
well  described  by  Sir  John  Richardson  in  his  admirable  'Fauna 
Boreali-Americana.' 

"  The  Meles  Labradorica,"  says  Sir  John,  "  frequents  the  sandy  plains 
or  prairies  which  skirt  the  Rocky  Mountains  as  far  north  as  the  banks 
of  the  Peace  River,  and  sources  of  the  River  of  the  Mountains,  in  lat 
58°.  It  abounds  on  the  plains  watered  by  the  Missouri,  but  its  exact 
southern  range  has  not,  as  far  as  I  know,  been  defined  by  any  traveller. 
The  sandy  prairies  in  the  neighbourhood  of  Carlton  House,  on  the 
banks  of  the  Saskatchewan,  and  also  on  the  Red  River  that  flows  into 
Lake  Winipeg,  are  perforated  by  innumerable  badger-holes,  which  are 
a  great  annoyance  to  horsemen,  particularly  when  the  ground  is  covered 
with  snow.  These  holes  are  partly  dug  by  the  badgers  for  habitations, 
but  the  greater  number  of  them  are  merely  enlargements  of  the  bur- 
rows of  the  Acetomyt  Hoodii  and  Bichardsonii,  which  the  badgers  dig 
up  and  prey  upon.  Whilst  the  ground  is  covered  with  snow,  the 
badger  rarely  or  never  comes  from  its  hole ;  and  I  suppose  that  in 
that  climate  it  passes  the  winter,  from  the  beginning  of  November 
till  April,  in  a  torpid  state.  Indeed,  as  it  obtains  the  small  animals 
upon  which  it  feeds  by  surprising  them  in  their  burrows,  it  has  little 
chance  of  digging  them  out  at  a  time  when  the  ground  is  frozen  into 
a  solid  rook.  Like  the  bears,  the  badgers  do  not  lose  much  flesh 
during  their  long  hybernation,  for  on  coming  abroad  in  the  spring 
they  are  observed  to  be  very  fat  As  they  pair  however  at  that 
season  they  soon  become  lean.  The  badger  is  a  slow  and  timid 
**miwr1j  taking  to  the  first  earth  it  meets  with  when  pursued ;  and 
as  it  makes  its  way  through  the  sandy  soil  with  the  rapidity  of  a 
mole,  it  soon  places  itself  out  of  the  reach  of  danger.  The  strength 
of  its  fore  feet  and  claws  is  so  great,  that  one  which  had  insinuated 
only  its  head  and  shoulders  into  a  hole  resisted  the  utmost  efforts  of 
two  stout  young  men,  who  endeavoured  to  drag  it  out  by  the  bind 
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logs  and  tail,  until  one  of  them  fired  the  content*  of  his  fowling-piece 
into  it*  body.  Early  in  the  spring  however,  when  they  first  begin  to 
stir  abroad,  they  rosy  be  easily  taught  by  pouring  water  into  their 
holes ;  for  the  ground  being  frozen  at  that  period,  the  water  dose  not 
escape  through  the  sand,  but  soon  fills  the  hole,  and  it*  tenant  is 
obliged  to  come  oat  The  American  Badger  appears  to  be  a  more 
carnivorous  animal  than  the  European  one.  A  female  which  I  killed 
hod  a  small  marmot,  nearly  entire,  together  with  some  field  mice,  in 
it*  stomach.  It  had  also  been  eating  some  vegetable  matters."  As 
to  the  southern  limit  of  the  geographical  range  of  the  species,  at 
least  in  one  direction,  it  is  known  to  inhabit  Mexico,  as  appears 
from  the  detailed  and  correct  description  of  Fernandez,  who 
calls  it  by  the  native  name  of  Iloooyotl  or  Coyotlhumuli ;  and  a  very  ' 
fine  akin  was  some  time  ago  sent  from  California  to  the  Zoological  I 
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from  its  locality,  the  mouth  of  the  river  Sljumanko,  which  lolls  into 
Lake  Baikal     I Auqite.] 

BALA  LIMESTONE,  one  of  the  most  interesting  of  the  Calcareous 
Deposits  which  hare  been  examined  by  Professor  Sedgwick  in  the 
midst  of  the  Schistose  Books  of  North  Wales.  There  are  two  bands 
of  this  rook,  exhibited  on  the  west  of  the  Berwyn  Mountains  and  on 
the  east  of  Bala  Lake.  Two  miles  north-east  of  Bala  the  limestone 
and  the  schistose  rooks  in  which  it  lies  may  be  well  seen,  and 
numerous  fossils  may  be  gathered  at  this  and  at  many  other  point*  in 
the  vicinity  of  Bala,  on  both  sides  of  the  lake.  Professor  Sedgwick 
has  satisfied  geologist*  of  the  true  position  of  these  rocks  with  refer- 
ence to  the  slates  of  the  Berwyn  range,  and  the  flags  and  slates  of 
Llangollen.     The  series  is  in  two  parts,  thus  ; — 

Upper  Fart.  Flags  and  schistose  beds  of  Llangollen,  with  upper 
Silurian  fossils. 

Lower  Fart.     Schistose  beds  with  limestone  bands,  the  lowest  of 


In  ill  n  Badger  [MtU. 


■ollarii). 


higher  upon  its  legs,  and  is  at  onoe  distinguished  by  its  attenuated 
muscle  ending  in  a  truncated  snout,  like  that  of  the  common  hog, 
and  by  its  small  and  nearly  naked  tail.  The  whole  height  of  this 
animal  is  about  20  inches,  and  the  length  of  its  toil  9  inches.  It 
has  the  body  and  limbs  of  a  bear,  with  the  snout,  eyes,  and  tail  of 
a  hog.  Its  ears  are  short,  completely  covered  with  hair,  and  sur- 
rounded by  a  slight  border  of  white. 

The  individuals,  a  male  and  female,  observed  in  the  menagerie 
of  the  Governor-general  at  Barrackpoor  by  the  French  naturalist 
Duvauoel,  who  furnished  Mons.  F.  Cuvier  with  the  materials  for  his 
description,  were  remarkably  shy  and  wild.  The  female  however  was 
less  savage  than  the  male,  and  showed  a  certain  degree  of  intelligence, 
which  gave  reason  to  believe  that,  if  token  young,  this  animal  might 
be  easily  domesticated.  They  passed  the  greater  part  of  the  day 
buried  beneath  the  straw  of  their  den  in  deep  sleep.  All  their  move- 
ments were  remarkably  slow.  Though  they  did  not  altogether  refuse 
animal  food,  yet  they  exhibited  a  marked  predilection  for  bread, 
fruits,  and  other  substances  of  a  vegetable  nature.  When  irritated 
they  uttered  a  peculiar  kind  of  grunting  noise,  and  bristled  up  the 
hair  of  their  back ;  if  still  further  tormented,  they  would  raise  them- 
selvss  upon  their  hind  legs  like  s  bear,  and  appeared,  like  that  animal, 
to  possess  a  power  in  their  arms  and  claws  not  less  formidable  than 
their  teeth.  This  is  confirmed  by  Mr.  Johnson  in  his  '  Sketches  of 
Indian  Field  Sports.'  "Badgers  in  India,"  says  he,  "are  marked 
exactly  like  those  in  England,  but  they  are  larger  and  taller,  ore 
exceedingly  fierce,  and  will  attack  a  number  of  dogs,  I  bar-  «-»' 
dogs  that  would  attack  a  hyaena  or  wolf  afraid  '-   - 


re  they  resemble  the 

BADI'STER,  a  genus  of  Insects  belonging  to  the  order  CoUoptav, 
and  family  Sarpalida.  This  genus,  together  with  the  genera  Trimor- 
psus,  ZtcwHis,  Bembvt,  and  DicaiaM,  form  a  conspicuous  group  among 
the  Carnimra  of  the  Beetle  Tribe.     [Licimus.] 

BAETIS,  a  genus  of  Insects  of  the  order  Ntunptera,  and  family 
Bphemcridtr.  This  is  one  of  the  four  genera  of  the  British  family 
of  May-Flies.  The  generic  characters  are  taken  from  the  number 
of  wings,  and  the  seta),  or  hair-like  appendages  to  the  abdomen. 
The  genua  Ephemera  bos  four  wings  and  three  seta?;  Bailie  has 
four  wings  and  two  setae;  Brachyctr/xn  has  two  wings  and  three 
eetse ;  and  Oof  on  has  two  wings  and  two  setae.  These  sets)  are  of 
great  use  to  the  little  animal  in  steering  its  way  through  the  air 
whilst  performing  that  beautifully  undulating  flight  which  all  must 
have  observed.  It  is  to  the  first  of  these  genera  (Ephemera)  that  the 
common  Hay-Fly  belongs. 

BAGCUS,  a  genus  of  Insects  belonging  to  the  order  Coleop- 
ten,  and  family  Oureidiomida,  The  little  Beetles"  composing  this 
genus  are  all  of  a  mud-colour,  and  feed  upon  aquatia  plants,  probably 
both  in  tha  larva  and  imago  states.    There  are  six  or  sight  speciee 

__  BAGSHOT  SAND.    One  of  the  lower  members  of  the  Tertiary 


limestones  are  thus  nearly  coeval. 

BALitt'NA  (from  the  Greek  *iwa),  the  Latin  name  of  the  Com- 
mon or  Greenland  Whale,  and  adopted  by  naturalists  aa  a  generic 
term,  to  comprehend  all  the  other  species  which  agree  with  it  in  their 
zoological  characters.     [Cetacea.] 

BAL^NO'PTERA.  This  term  was  invented  by  Lacepede,  to 
denote  those  whales  which  are  distinguished  by  having  an  adipose  fin 
on  the  back,  whence  they  are  called  Finners  by  sailors,  and  which  he 
proposed  to  separate  from  the  other  Baltrait  for  the  purpose  of  form- 
ing them  into  a  distinct  genus.  The  character  however  upon  which 
he  proposed  to  moke  this  separation  is  utterly  void  of  importance, 
and  exercises  no  assignable  influence  upon  the  habits  and  economy  of 
animal  life.  His  division  is  consequently  vicious,  and  cannot  be 
admitted  into  a  natural  or  philosophical  system  of  mammalogy,  at 
least  for  any  other  purpose  than  as  a  matter  of  simple  convenience. 
The  word  itself  is  compounded  of  the  terms  balana,  a  whale,  and 
■wrfyar,  a  wing  or  fin. 

BALANI'NUS,  a  genus  of  Insects  belonging  to  the  order  CoUop- 
tera,  and  family  Ctircviioiiida.  The  species  of  this  genus  are  all 
remarkable  for  possessing  a  long  slender  rostrum  or  snout,  which  is 
furnished  at  the  tip  with  »  minute  pair  of  sharp  horizontal  jaws  :  this 
instrument  is  used  by  the  animal  in  depositing  its  eggs,  which  are 
generally  placed  in  the  kernel  of  some  fruit. 

Balanitm*  A'acam,  the  Nut- Weevil,  deposits  its  eggs  in  both  the 
common  nut  and  the  filbert,  having  bored  a  hole  for  that  purpose 


while  the  nut  is  young  and  tender.  When  about  to  perform  this 
operation,  the  little  animal  may  bo  seen  travailing  over  the  nut,  and 
feeling  with  its  antennas  to  discover  a  convenient  situation,  in  select- 
ing which  it  shows  great  care.  The  spot  being  determined  on,  it  cute 
a  hole  with  the  jaws  at  the  top  of  the  snout  until  it  reaches  the 
kernel ;  in  this  hole  the  egg  is  deposited,  which  in  a  short  time  is 
hatched  and  becomes  a  maggot  or  larva.  The  nut  being  but  slightly 
injured  continues  to  grow  and  ripen,  while  the  larva  feeds  upon  its 
kernel  In  course  of  time  this  larva  gnaws  a  hole  in  the  shell, 
through  which  it  mokes  its  escape,  and  immediately  burroWB  into  the 
ground,  where  it  assumes  the  pupa  state,  from  which,  in  the  following 
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iiimmer,  the  perfect  insect  proceeda.  The  preceding  figure  represents 
i  out  which  hu  been  pierced  by  tbe  burs. 

fiaianiiHU  GUtndwm,  another  species  of  the  Bamo  genua,  attacks 
the  scorn  in  the  same  manner  as  the  one  above  mentioned  doea  the  nut. 

BALANOPHORA'CEjE,  Cynomoriumt,  a  natural  order  of  Parasi- 
tical Plants  belonging  to  the  sub-class  Shizanihta.  They  grow  upon 
the  roots  of  woody  plants,  in  tropical  countries,  rooting  into  their 
wood,  from  which  the;  draw  their  nutriment,  as  the  mistletoe  from 
the  branches  of  the  thorn.  None  of  the  species  have  fully-formed 
leaves ;  but,  in  lieu  of  them,  closely- packed  fleshy  scales  clothe  their 
sterna  and  guard  their  flowers  in  their  infancy.  Succulent  in  texture, 
dingy  in  colour,  and  often  springing  from  a  Mown  and  shapeless  root- 
stock,  Balanophoracea  remind  the  observer  of  Ftmgi  mora  than  of 
flowering  plants :  and  in  fact  they  appear  intermediate  in  nature 
between  the  two.  If  they  have  Bowers  and  sexes,  both  are  of  the 
simplest  kind ;  and  their  ovules,  instead  of  changing  to  seeds,  like 
those  of  other  flowering  plants,  become,  according  to  Endlicher,  bags 
of  spores,  like  those  of  true  nowerless  plants.  Even  their  woody 
system  is  of  the  most  imperfect  kind,  for  it  is  either  entirety,  or  almost 
entirely,  destitute  of  spiral  vessels.  It  is  probable  that  numerous 
genera  and  species  of  this  singular  order  still  remain  undiscovered  in 
tho  depths  of  tropical  forests,  where  they  lurk  among  the  herbage,  and 
are  not  likely  to  attract  tho  attention  of  the  mere  flowe^gathering 
traveller.  All  the  species,  with  the  exception  of  one  found  in  Malta, 
are  natives  of  the  tropica.  The  species  have  had  a  reputation  as 
styptics.  The  Uynomorium  coccimum,  or  Fvngvj  Mtlilentu,  has  been 
employed  for  this  purpose.  Various  species  of  llclutu  have  had  a 
similar  reputation.  Piippig  says  the  OmbrvphytOT.  is  eaten  in  Peru. 
The  species  of  Sarcophytt  Rave  an  atrocious  odour. 
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attach  itself  to  them,  and  are  immersed  in  the  sea.  On  rocks  left  dry 
■at  low  water,  on  ships,  on  timber,  whether  floating  or  at  rest,  on  lobsters 
snd  other  crustaceana,  on  the  sheila  of  conchifers  and  molluaks,  colonies 
of  Balani  are  to  be  found. 

Balaton  Pttitacvi  (Ltpat  PtilUteui,  Molina)  is  described  by  Captain 
P.  P.  King,  K.M.,  in  his  'Description  of  the  Cirrhipeda,  Conchifers, 
and  Molluscs,  in  a  Collection  formed  by  the  Officers  of  II. M.S.  Adven- 
ture and  Beagle,  employed  between  the  years  1626  and  1BS0  in 
surveying  the  Southern  Coasts  of  South  America,  including  the  Straits 
of  Hagalhaens  and  the  Coast  of  Tierra  del  Fusgo.' 


ertloalll ;  S,  a  bljhlT.ma  gullied  .! 


;  d,  an  ovary; 


■  ripe  trait ;  /,  a  transverse 
n» ;  *,  a  jointed  hair  of  iho  i 


HAI.A'NTIA,  from  0aXJmor,  a  bag  or  pouch,  the  generic  name 
which  the  German  naturalist  Illiger  gave  to  the  animals  commonly 
called  Pkalangen  {Phalangitis)  I  the  latter  name  he  reserves  for  the 
Ptlauriit*  (Pttaunu)  ot  other  goologista.     [MiRBCrXiTA.} 

BA'LANDS,  ■  genus  of  Sessile  Cirrhipeds  or  Barnacles,  formed  by 
Bruguieres  from  some  species  of  tbe  genua  Lepat,  Linn.  Balanvt  offers 
a  great  variety' of  form  ;  but  the  shell  will  be  found  to  consist  of  six 
valves,  four  of  which  are  comparatively  large,  coalescing  at  the  sides, 
and  forming  altogether  a  rude  hollow  cone,  whose  aperture  is  closed 
by  an  operculum  of  four  valves  (between  tho  two  foremost  of  which 
issue  the  jointed  feather-like  tentacula),  and  its  base  by  a  testaceous 
plate. 

The  genus  is  moat  widely  diffused,  and  abounds  upon  almost  all 
bodies,  whether  fixed  or  moveable,  that  offer  an  opportunity  for  it  to 


»,  The  opercular  ti 


at  one-  fourth  of  the  natural  ri 


"  Thia  cirrhiped,"  writes  Captain  King,  "  which  at  Concepcinn  de 
Chile  is  frequently  of  a  larger  sire  than  5 J  inches  long  and  3J  inches 
in  diameter,  forms  a  very  common  and  highly-esteemed  food  of  the 
natives,  by  whom  it  is  called  Pico,  from  the  acuminated  processes  of 
the  two  posterior  opercular  valves.  The  anterior  and  posterior  oper- 
cular valves,  when  in  contact,  present  some  resemblance  to  a  parrot's 
beak,  whence  Molina's  name.  It  is  also  found  very  abundantly  at 
Valdivia  and  at  Calbuco,  near  the  north  of  the  island  of  Chiloe.  It 
occurs  in  large  bunches,  and  presents  somewhat  of  a  cactus-like  appear- 
ance. The  parent  is  covered  by  its  progeny,  so  that  large  branches 
are  found  composed  of  from  SO  to  100  distinct  individuals,  each  of 
which  becomes  in  its  turn  the  foundation  of  another  colony.  One 
specimen,  in  the  possession  of  my  friend  W.  J.  Broderip,  Esq.,  consists 
of  a  numerous  group  baaed  on  two  large  individuals."  They  are 
collected  by  being  chopped  off  with  a  hatchet.  At  Conception,  where 
they  are  found  of  larger  aire  than  to  the  southward,  they  are  principally 
procured  at  the  island  of  Quinquina,  which  lies  across  the  entrance  of 
the  bay ;  whence  they  are  exported  in  large  quantities  to  Valparaiso 
and  Santiago  ds  Chile,  where  they  are  considered  as  a  great  delicacy; 
and  indeed  with  some  justice,  for  the  flesh  equals  in  richness  and 
delicacy  that  of  the  crab,  which,  when  boiled  and  eaten  cold,  it  very 
much  resembles." 

The  spined  and  smooth  varieties  of  Boiatmt  Moniatpti,  Sowerby 
(Acatta  Monta'jui,  Leach),  afford  examples  of  those  species  which  live 


a,  Balamu  Monti*. 
-*,  Variety  withoni  spines,  and  with  a  Rat  bass. 

Fossil  Balani  have  been  found  in  the  later  deposits,  and  spsolas  are 
recorded  from   the  beds  at   Piacenxa,  Bordeaux,  Fans,  Bssax,  to. 

[ClBBHIFHDjJ 

BALA8  RUBY,  a  term  used  by  lapidaries  to  designate  the  ross-rad 
varieties  of  Spimtl.     [Bptkil.]    It  should  be  carefully  d'  "         '    ' 


ija 
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n  gam  of  much  greater  rarity  mid 


from  Oriental  Ruby  (the  Sapphire), 

value.      [  A  DAMANTIN  I!  Sl'AH.] 

BALBUSARDUS  HALI.ASTUS,  a  name  for  th>  Bald  Buzzard  or 

Oaprey.     [FaLCOKIDS;  OsFRKT.] 

BALD  BUZZARD,  one  of  the  English  names  for  ths  0«prey  or 
Fishing  Eagle,  the  Falco  Halitctm  of  UmuBua,  PantHoa  Haliafui 
of  Simgnj.     [Falconid*:;  ObphIT.] 

BALIOT3TICHUS.  A  fossil  plant  in  the  laminated  Lithographic 
Limettane  of  Pappenheim,  is  named  Haliof-iclmt  ornahu  by  Sternberg. 

BALISTES,  a  genua  of  Fishes  belonging  to  the  order  Platognatha, 
and  family  ScUrodtrma  of  Cuvier.  .  These  groups  are  intermediate  in 
point  of  structure  between  the  common  or  osseous  tribes  and  the  car- 
tilaginous tribes  ;  for  though  the  skeleton  is  in  reality  of  a  fibrous  or 
bony  texture,  it  ossifies  very  slowly,  and  is  never  entirely  complete ; 
the  ribs  in  particular  usually  remain  imperfect  throughout  the  whole 
period  of  the  animal's  life.  The  maxillary  and  intermaxillary  bones, 
again,  form  but  a  simple  piece,  distinguished  only  by  a  slight  suture 
or  furrow  tit  the  point  of  junction,  and  the  palatal  arch  is  soldered 
firmly  to  the  skull,  and  consequently  devoid  of  individual  motion. 
The  opercula  and  gill-rays  are  concealed  beneath  the  skin,  which  gave 
origin  to  an  opinion,  nt  one  time  common  even  among  professed 
natural  ista,  that  these  fishes  wanted  the  branchial  apparatus  altogether. 

The  Balitlti  are  particularly  distinguished  by  the  vertical  compres- 
sion of  the  body,  by  having  eight  teeth  arranged  in  a  single  row  in 
each  jaw,  and  a  scaly  or  granulated  skin.  They  have  two  dorsals ;  the 
first  composed  of  numerous  powerful  spines,  articulated  to  a  peculiar 
bone,  itself  articulated  to  the  skull,  and  furnished  with  a  longitudinal 
furrow  for  the  reoeption  of  the  spines,  which  on  be  erected  or 
depressed  nt  the  will  of  the  animal ;  the  second  large,  soft,  or  without 
spines,  and  placed  opposite  to  an  anal  fin  of  similar  structure.  Like 
other  genera  of  the  same  order,  the  Balitlrn  have  no  ventral  fins 
notwithstanding  which,  however,  their  skeleton  is  furnished  with  ■ 
complete  pelvis,  suspended  from  the  bones  of  the  shoulder.  The 
Intestinal  canal  is  large,  but  without  aeca,  and  the  air-bladder  of 
considerable  size.  These  fish  abound  in  all  the  seas  of  the  torrid  cone, 
where  they  swim  on  the  surface  of  the  water,  particularly  in  the 
neighbourhood  of  rooky  ooasta  and  coral  reefs,  feeding  with  avidity 
upon  the  polypi  of  the  reefs,  and  shining  with  the  most  brilliant  and 
varied  colours.  Their  flesh  is  at  all  times  very  indifferent  food,  and 
la  said  to  be  actually  poisonous  during  the  period  that  the  coral-worms 
ara  in  season.  The  species  are  very  numerous.  They  ore  oaaily  dis- 
tinguished by  the  rhomboidal  form  of  their  large  and  hard  scales, 
which  are  disposed  in  regular  rows,  not  overlapping  one  an-" —  -- 
the  generality  of  fishes,  but  merely  touching  at  their  edgei 
giving  the  whole  body  the  appearance  of  being  divided  into  so  many 
regular  compartments.  Though,  as  already  observed,  they  have  no 
real  abdominal  fins,  yet  a  few  isolated  spines  are  often  found  in  the 
vicinity  of  tho  pelvis,  which  have  been  generally  considered  as  repre- 
senting these  organs  ;  and  the  greater  number  have  the  sides  of  the 
tail  armed  with  one  or  more  rows  of  strong  spines  curved  forwards. 

.  BA'LLOTA,  a  genus  of  plants  belonging  to  the  natural  order 
Ldbiala,  and  the  tribe  StaAydea.  It  has  the  anthera  approximating 
in  pain,  the  cells  diverging,  bursting  longitudinally.  Ths  upper  lip 
of  the  oorolla  is  erect,  concave,  the  lower  three-lobed,  the  middle  lobe 
cordate.  The.  calyx  is  funnel-shaped,  with  five  equal  teeth.  There 
are  two  British  species  of  this  genus,  B.  fatida  and  B.  rvderati*. 
B.  fcttidii  is  the  most  common  plant,  and  goes  by  the  name  of  Hore- 
hound.  TheWhitoHorehounuistieJfari-HoiHmriitoat'fc  [UA88UBIDU.] 
BALM.     [Miltora.] 

BALSAM.     J1MFATJEN3.] 

'BALSAMI'FLUjE,  Hqiadambart,  a  natural  order  of  plants  con- 
sisting of  only  one  genus,  Liquidambar,  first  indicated  by  Theodore 
Neea  von  Esenbeck,  denned  by  Dr.  Blums  in  bis  '  Flora  Java*,'  and 
adopted  by  Lindley  in  his  '  Vegetable  Kingdom '  under  the  name  of 
Allingiactie.  It  is  intermediate  between  the  Willow  end  Plane  Tribes, 
from  the  former  of  which  it  differs  in  having  a  2-celled  fruit  and  down- 
less  seed,  and  from  the  latter  in  having  numerous  seeds.  It  consists 
of  lofty  trees,  flowing  with  balsamic  juice,  bearing  the  flowers  in  small 
scaly  heads,  without  either  calyx  or  corolla,  and  having  ths  stamens 
in  one  kind  of  head  and  the  pistils  In  another.  The  different  species 
yield  the  resinous  fragrant  substance  called  Liquid  Storax,  which  is  so 
much  prised  by  the  inhabitants  of  the  East.  [LiqciDAUBin ;  Storax 
in  Aura  asd  So.  Drv.] 

BALSA 'MINA,  one  of  the  two  genera  of  which  the  natural  order 
BaUamimaeae  consists.  It  differs  from  /inpatient  in  having  all  its 
anthers  2-celled,  its  stigmas  distinct,  and  the  valves  of  its  fruits  curling 
Inwards  when  bursting.  There  are  numerous  species,  several  of  which 
have  veiy  handsome  flowers.  They  are  chiefly  found  in  the  damper 
porta  of  the  East  Indies ;  but  the  only  one  that  is  much  known  in 
Europe  is  the  common  Garden  Balsam  (Ilaltamina  horlentii),  which 
in  its  double  state  has  been  an  object  of  cultivation  since  the  earliest 
records  of  modem  horticulture.  This  plant,  which  is  supposed  to  be 
found  wild  in  the  mountainous  parts  of  Silhat,  in  the  form  of  what 
botanists  call  Baltaiaina  tripetala,  is  one  of  those  species  which  not 
only  has  a  tendency  to  vary  with  double  flowers,  but  has  also  the 
power  of  continuing  to  produce  them  when  renewed  from  seeds.  On 
thia  account  it  particularly  deserves  the  attention  of  the  cultivator, 
especially  as  it  may  be  brought  by  art  to  a  state  of  beauty  equalled  by 
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and  secondly,  to  cultivate  the  plants  with  a  due  regard  to  the  natural 
habita  of  the  species.  A  native  of  the  hot  damp  shady  woods  of 
Silhet,  it  is  incapable  of  bearing  much  drought  or  bright  sunshine.  It 
should  therefore  be  raised  in  a  hot-bed,  treated  with  great  care  as  a 
tender  annual,  grown  in  rich  soil,  sheltered  from  excessive  sunlight, 
and  kept  constantly  in  a  damp  atmosphere,  but  freely  and  fully  venti- 
lated. It  should  not  however  be  stimulated  into  extremely  rapid 
growth  until  the  plants  have  become  stout  bushes  and  the  flowers  have 
grown  to  the  sixe  of  small  peas.  At  that  time  the  plants  should  have 
all  the  heat  and  moisture  they  eon  bear,  and  the  most  brilliant  flowers 
the  plant  is  capable  of  producing  will  be  the  result.  In  tho  latter 
stage  of  growth  great  care  is  still  to  be  token  to  expose  the  plantn  fully 

BAL3AMINA'CEJ3,  o  small  natural  order  of  plants  belonging  to 
the  Oynoboaic  group  of  Dicotyledons,  and  principally  distinguished 
from  Grrwuiacta  by  their  many-seeded  fruit  and  unsym metrical  flowers. 
They  ore  succulent  herbs,  moat  abundant  in  hot  countries,  with  aim  pis 
opposite  or  alternate  leaves,  and  showy  flowers,  with  a  spur  to  their 
calyx.  They  have  no  sensible  properties  of  importanoe,  but  ore  the 
ornament  of  the  damp  or  swampy  places  in  which  they  grow  wild. 
The  order  is  remarkable  for  the  elastic  force  with  which  the  valves  of 
its  fruit  ccntract  and  reject  the  seeds. 


intlnz  and  leattfrlng  Its  seeds  j  g,  a  seed ;  *,  tbo  sane  oat  trsmiersclr. 

BALSAMODE'NDRON,  annus  of  oriental  trees  belonging  to  the 
natural  order  A  myri dacitr,  and  remarkable  for  their  powerful  balsamic 
juice.  They  have  small  green  axillary  dioecious  flowers,  a  minute 
4-toothed  persistent  calyx,  four  narrow  inflected  petals,  eight  stamens 
inserted  below  an  annular  disk,  from  which  eight  little  excreaccuces 
arise  alternating  with  the  stamens,  and  a  small  oval  drupe  with  four 
sutures,  and  either  one  or  two  cells,  in  each  of  which  is  lodged  o  single 
seed.     The  leaves  are  pinnated,  with  one  or  two  pain  of  leaflets,  and 

l  odd  one. 

A  Ofiobaliamum,  the  Balenson  of  Bruce,  has  a  trunk  from  six  to  eight 
feet  high,  furnished  with  a  number  of  slender  branches  ending  in  a 
sharp  spine.  The  leaves  consist  of  from  five  to  seven  sessile,  obovote, 
entire,  and  nbjnitig  leaflets,  within  which  are  placed  ths  small  flowers, 
which  grow  in  pairs  on  short  slender  stalks,  and  are  succeeded  by 
small  oval  plums.     From  this  is  distinguished  the 

B.  QiltadenK,  supposed  to  be  the  BaXrifior  BirSpor  of  Theophrostua, 
which  is  described  as  a  middle-sized  tree,  with  the  leafleta  growing  in 
thresa,  and  the  flowers  singly.  But  it  is  probable  that,  as  these  balsam- 
trees  are  found  in  the  same  places,  and  produce  ths  same  substance, 
they  are  in  fact  nothing  but  varieties  of  the  same  species.  They  both 
produce  three  different  substances :  1,  Balm  of  Mecca,  or  Balm  of 
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Oildul,  or  Opobalsamum  ;  2,  Xjlobolflsmum  ;  and  3,  Carpobalsamuin  ; 
the  first  obtained  From  the  trunk  of  the  balsam-trees  by  simple  inci- 
sion ;  the  second  by  boiling  the  branches  and  shimming  off  the  resin 
ss  it  rises  to  the  surface  of  the  water;  and  the  third  by  simple 
pressure  of  the  fruit.  They  are  do  longer  met  with,  even  in  gardens, 
about  Gilead  in  Palestine. 

B.  Myrrka  is  a  small  scrubby  tree  found  in  Arabia  Felix,  near 
Gison,  scattered  among  species  of  A  eacia,  Euphorbia,  and  Moringa. 
Both  its  wood  and  bark  hare  a  strong 
and  remarkable  odour.  The  branches 
are  stiff,  short,  and  spiny ;  the  leaves 
composed  of  three  obovate  unequal 
leaflets,  with  distinct  crenatures,  and 
the  fruit  a  narrow,  oval,  furrowed 
plum,  surrounded  at  the  base  by  the 
persistent  calyx. 

II.  Kataf  has  fewer spines.and  downy 
and  more  distinctly  serrated  leaves. 
Its  wood,  which  is  red  and  resinous,  is 
a  common  article  of  sale  in  Egypt. 

Whatever  may  be  the  product  of  the 
last  species,  which  ForskSl  states  to 
produce  the  myrrh  of  commerce,  it  is 
now  certain  that  this  substance  is 
yielded  by  BaUamodaidrim  Myrrka, 
which  Ehrenberg  found  oo  the  fron- 
tiers of  Nubia  and  Arabia,  hearing  a 
substance  identical  with  the  myrrh  of 

the  shops.    It  is  therefore  no  longer  ' 

to  be  doubted  that  the  suggestion  of 
Bruce,  that  it  is  the  produce  of  a  kind 
of  Mimosa— a  most  improbable  circum- 
stance, by  the  way — originated  in  some 
incorrect  observation.  i 

B.  Zeylanitvaa  is   mentioned   as  a  I 
fifth  species,  producing  oriental  Elemi, 
which  is  very  different  from  theAmeri- 
cankind;  butof  thistoo  little  is  known 

to  enable  us  to  do  more  than  advert         Baliamodadrm  Jfyrri™, 
to  its  existence. 

Myrrh,  a  natural  gum-resin,  the  source  of  which  was  long  doubtful, 
was  observed  by  Ehrenberg  to  exude  from  tbs  bark  of  the  above- 
mentioned  species  of  balm,  much  in  the  same  way  as  gum  tragacanth 
exudes  from  the  Atlragaliu  verut.  It  is  at  first  soft,  oily,  and  of  a 
yellowish-white  colour,  then  acquires  the  consistence  of  butter,  and  by 
exposure  to  the  air  becomes  harder,  and  changes  to  a  reddish  hue. 
Aa  met  with  in  commerce  it  is  of  two  kinds,  that  which  is  called 
Mvrrh  in  Tears,  and  that  called  Myrrh  in  Sorts. 

Dr.  Von  Martius  mentions  a  White  Myrrh,  which  has  a  very  bitter 
taste  like  colocynth,  and  an  external  appearance  like  ammoniacum  ; 
it  is  probably  ammoniacum  treated  with  tincture  of  colocynth. 
Another  false  myrrh  may  be  distinguished  by  its  transparency  and 
lees  bitter  taste.     [Balaams  ;  Mtbbq,  in  Ants  and  So.  DlV.l 

BALTIMORITE,  a  mineral  which  is  a  variety  of  Serrjentuie,  and  is 
composed  of  longitudinal  fibres  adhering  to  each  other.  It  has  a 
silky  lustre,  is  opaque,  but  in  thin  pieces  translucent  on  the  edges.  Its 
hardness  is  leas  than  that  of  calcareous  spar.  It  is  found  at  Baltimore, 
United  States.     The  following  is  the  analysis  by  Dr.  Thompson  : — 

Silica 40'S>5 

Magnesia 81-70 

Protoxide  of  Iron 10-05 

Alumina ]  -SO 

Water  .         .         .        \         .         .         .         .12-60 

BAMBD'SA,  the  Bamboo,  a  genus  of  Grasses,  well  known  for  its 
great  economical  importance,  but  consisting  of  species  which  are  very 
imperfectly  understood  by  botanists.  It  is  remarkable  in  structure, 
among  other  things,  for  having  only  one  style,  which  is  more  or  less 
deeply  two-  or  three-parted,  three  minute  scales  at  the  base  of  its  ovary, 
and  six  stamen*. 

It  is  doubtful  whether  nature  has  conferred  upon  the  inhabitants  of 
hot  countries  any  boon  more  valuable  than  the  Bamboo,  unless  it  be 
the  Cocoa-Nut ;  to  such  a  multitude  of  useful  purposes  are  its  light, 
strong,  and  graceful  stems  applicable.  These  are  universally  pushed 
forth  by  a  strong,  jointed,  subterranean,  creeping  rootstook,  which  is 
the  true  trunk  of  the  Bamboo,  the  shoots  being  the  branches.  The 
latter  are  hard  externally  and  coated  with  flint ;  in  the  inside  they 
are  hollow,  except  at  the  nodes,  where  strong  partitions  stretch  across 
the  inside,  and  cut  off  the  interior  into  a  number  of  closed-up  cylin- 
ders. In  the  cavity  of  these  cylinders  water  is  sometimes  secreted, 
or,  less  commonly,  an  opaque  white  substance,  becoming  opaline  when 
wetted,  consisting  of  a  flinty  secretion,  of  which  the  plant  divests 
itself,  called  Tabasheer,  concerning  the  optical  properties  of  which 
Sir  David  Brewster  has  made  some  curious  discoveries. 

In  their  manner  of  growth  they  exhibit  a  beautiful  example  of  a 
contrivance  by  which  the;  are  enabled  to  grow  into  the  dense  tufts 
which  they  usually  form.  When  full-grown  a  bamboo  is  a  straight  rod, 
bearing  a  number  of  stiff  branches,  which  shoot  at  nearly  right  angles 
from  the  main  stem  ;  and  it  is  difficult  to  conceive  by  what  arrange- 
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ment  such  a  stem  elevates  itself  through  the  dense  mass  of  rigid 
branchea  which  cross  each  other  in  every  direction.  This  is  however 
contrived  by  nature  in  a  very  simple  manner.  The  young  shoot  of  a 
bamboo,  whatever  its  length  may  be,  when  it  is  first  produced,  is  a 
perfectly  simple  sucker,  like  a  shoot  of  asparagus,  but  having  a  sharp 
point,  and  in  this  state  it  pierces  readily  the  dense  overhanging 
branches ;  it  is  only  when  it  has  arrived  at  its  full  length  and  has 
penetrated  through  all  obstacles,  that  it  begins  to  form  its  lateral 
ahoots ;  and  these,  which  are  emitted  horizontally,  readily  interpose 
themselves  between  the  horizontal  laterals  of  the  bamboo  B  terns  among 
which  they  grow.  In  the  words  of  Dr.  Roxburgh,  the  shoots,  on 
their  first  appearance,  resemble  a  large  straight  elephant's  tusk  invested 
in  stout  leathery  sheaths. 

The  purposes  to  which  different  species  of  Bamboo  are  applied  are 
numerous  that  it  would  be  difficult  to  point  out  an  object  in  which 
strength  and  elasticity  are  requisite,  and  for  which  lightness  is  no 
objection,  to  which  the  stems  are  not  adapted  in  the  countries  where 
they  grow.  The  young  shoots  of  some  species  are  cut  when  tender, 
and  eaten  like  asparagus.  The  full-grown  stems,  while  green,  form 
elegant  cases,  exhaling  a  perpetual  moisture,  and  capable  of  transport- 
ing fresh  flowers  for  hundreds  of  miles  :  when  ripe  and  hard  they  are 
■ei-ted  into  bows,  arrows,  and  quivers,  lance-shafts,  the  masts  of 
sis,  bed-posts,  walking-sticks,  the  poles  of  palanquins,  the  floors 
and  supporters  of  rustic  bridges,  and  a  variety  of  similar  purposes. 
In  a  growing  state  the  spiny  kinds  are  formed  into  stockades,  which 
re  impenetrable  to  any  but  regular  infantry,  aided  by  artillery.  By 
otching  their  sides  the  Malays  male  wonderfully  light  scaling-ladders, 
hich  can  be  conveyed  with  facility  where  heavier  machines  could 
ot  be  transported.  Bruised  and  crushed  in  water,  the  leaves  and 
lems  form  Chinese  paper,  the  finer  qualities  of  which  are  only  improved 
by  a  mixture  of  raw  cotton  and  by  more  careful  pounding.  The  leaves 
of  a  small  species  are  the  material  used  by  the  Chinese  for  the  lining 
of  their  tea-chests.  Cut  into  lengths  and  the  partitions  knocked  out, 
they  form  durable  water-pipes,  or  by  a  little  contrivance  are  made  into 
excellent  cases  for  holding  rolls  of  paper.  Slit  into  strips  they  afford 
a  most  durable  material  for  weaving  into  mats,  baskets,  window-blinds, 
the  sails  of  boots.   Finally,  the  larger  and  thicker  truncheons 


each  other,  and  across  these  stems  laths  of  split  bamboo  about  an  inch 
wide  are  fastened  down  with  filaments  of  the  rattan-cane.  The  sides 
of  the  houses  are  closed  in  with  the  bamboo  opened,  and  rendered  flat 
by  splitting  or  notching  the  circular  joints  on  the  outside,  chipping 
away  the  corresponding  divisions  within,  and  laying  it  in  the  sun  to 
dry,  pressed  down  with  weights.  Whole  bamboos  often  form  the 
upright  timbers,  and  the  house  is  generally  roofed  in  with  a  thatch  of 
narrow  split  bamboos,  six  feet  long,  placed  in  regular  layers,  each 
reaching  within  two  feet  of  the  extremity  of  that  beneath  it,  by  which 
a  treble  covering  is  formed.  Another  and  most  ingenious  roof  is  also 
formed  by  cutting  large  straight  bamboos  of  sufficient  length  to  reach 
from  the  ridge  to  the  eaves,  then  splitting  them  exactly  in  two,  knock- 
ing out  the  partitions,  and  arranging  them  in  close  order  with  the 
hollow  or  inner  sides  uppermost ;  after  which  a  second  layer,  with  the 
outer  or  convex  sides  up,  is  placed  upon  the  other  in  such  a  manner 
that  each  of  the  convex  pieces  falls  into  the  two  contiguous  concave 
pieces,  covering  their  edges ;  the  latter  serving  as  gutters  to  carry  off 
the  rain  that  fulls  upon  the  upper  or  convex  layer. 

The  different  species  of  Bamtmta.  may  be  conveniently  distributed 
in  three  sections. 

I.  Alialie  Bambooi,  with  the  Floweii  either  in  Spite*  or  Pamela. 

1.  B.  arundinacea,  Roxburgh.  Spiny.  Leaves  very  narrow,  covered 
with  asperities  on  the  margin  and  upper  surface.  {Called  Bunt 
in  Bengal.)  Common  in  rich,  moist  soil,  among  the  mountains  of 
India.  The  stems  grow  in  clusters,  from  10  to  100,  from  the  same 
root-stock,  and  are  straight  for  18  or  20  feet.  When  in  flower  it  is 
usually  destitute  of  leaves,  and  aa  the  extremity  of  every  ramification 
is  covered  with  blossom,  the  whole  tree  seems  one  entire  immense 
panicle.    Ita  seeds  are  used  aa  rice.    Tabasheer  is  found  in  its  joints. 

2.  B.  itricta,  Boxb.  Somewhat  spiny.  Flowers  in  extremely 
compact  whorls.  Said  to  be  a  smaller  species  than  the  last :  it  grown 
in  a  drier  situation,  has  a  much  smaller  cavity,  and  is  very  straight. 
Ita  great  strength,  solidity,  and  straightDess  render  it  much  fitter  for 
many  uses.    From  this  tie  shafts  of  lances  are  made  in  India. 

8.  B.  mtlgarii,  WendL  Not  spiny ;  leaves  very  narrow,  covered  at 
the  edge  and  on  the  upper  surface  with  asperities.  Found  in  the 
East  Indies,  whence  it  is  thought  to  have  been  carried  to  the  West. 
Its  stems  are  from  20  to  30  feet  long,  and  as  thick  aa  a  child's  arm. 

t.  B.  fptnasa,  Boxb.  Strongly  armed  with  both  single  and  com- 
pound spines  ;  leaves  very  narrow,  rarely  more  than  six  inches  long. 
(Behor  Bant,  in  Bengal.)  Common  about  Calcutta,  and  in  the  south 
of  India,  forming  an  impenetrable  jungle ;  also  often  cultivated  round 
Indian  villages-  It  has  a  smaller  hollow  than  moat  of  the  others,  and 
is  consequently  stronger  than  many  of  them.  Dr.  Roxburgh  describes 
it  aa  rising  in  such  dense  tufts  aa  to  appear  like  a  single  trunk  at  some 
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distance ;  and  by  help  of  their  spiny  branches  so  bound  together  that 
it  is  a  most  arduous  task  to  cut  down  an  old  clump  of  them.  The 
stems  are  from  30  to  50  feet  long. 

5.  B.  Tvidfik,  Roxb.  Not  spiny ;  leaves  broad,  rounded  or  heart- 
shaped  at  the  base.  (Tulda  Bans  in  Bengal;  Peka  Bant  of  the 
Hindoos.)  Common  all  over  Bengal.  Its  growth  is  so  rapid  that  the 
stems,  which  are  sometimes  as  much*  as  70  feet  long  and  12  inches  in 
circumference,  rise  to  their  full  height  in  about  30. days.  Before  their 
lateral  shoots  are  formed,  they  are  described  as  resembling  fishing-rods 
of  immense  size.  The  young  thick  shoots,  when  about  two  feet  high, 
are  tender,  and  form  an  excellent  pickle.  It  is  chiefly  used  for 
scaffolding  and  for  covering  the  houses  of  the  natives ;  it  is  found  to 
last  much  longer  if  steeped  in  water  some  time  before  being  used.  Of 
this  species  Dr.  Roxburgh  mentions  several  varieties.  Jowa  Bans  is  a 
larger  variety,  with  longer  and  thicker  joints;  Batini  Bant  has  a 
larger  cavity,  and  is  chiefly  used  to  make  baskets.  Beltoor  Bant  is  of 
a  small  size,  very  solid  and  strong,  much  bent  to  one  side,  and  armed 
with  numerous  strong  thorns.  A  staff  of  it  is  placed  in  the  hand 
of  every  young  Brahmin  when  invested  with  the  sacerdotal  robe.  It 
is  probably  a  distinct  species. 

6.  B.  Balcooa,  Roxb.  Not  spiny ;  leaves  narrow,  heart-shaped  at 
the  base.  (Balcoo  Bant  in  Bengal.)  A  native  of  Bengal,  and  even 
more  gigantic  than  the  last.  It  is  reckoned  by  the  workers  in  bamboo 
the  very  best  for  building  purposes.  Previously  to  being  used,  it  is 
immersed  in  water  for  a  considerable  time.  Two  varieties  are  distin- 
guished :  Dhooli  Balcoo,  the  larger,  and  Balcoo  Bans,  which  is  smaller 
and  stronger,  with  a  less  cavity. 

7.  B.  Blumcana,  Schultes.  Armed  with  triple  recurved  Bpines : 
leaves  very  narrow,  quite  smooth,  suddenly  tapering  into  a  short  stalk. 
A  native  of  Java.    Stems  about  as  thick  as  a  child's  arm. 

8.  B.  agrestis,  Poir.  Stems  crooked,  at  the  lower  part  very  spiny ; 
leaves  narrow,  small,  smooth.  On  mountains,  and  in  dry  and  desert 
places  in  all  China  and  Cochin  China ;  it  is  common  also  in  various 
islands  in  the  Malay  Archipelago.  Its  crooked  sometimes  creeping 
stems  and  rugged  aspect  distinguish  it  The  trunk  is  a  foot  thick, 
and  the  joints  (we  presume  near  the  base)  a  foot  and  a  half  long,  and 
often  nearly  solid. 

9.  B.  Thouarsii,  Kunth.  Stems  very  much  branched.  Found  wild 
in  Madagascar,  where  however  it  is  not  believed  to  be  indigenous. 

10.  B.  mitis,  Poir.  Stems  perfectly  unarmed ;  leaves  very  narrow, 
and  clasping  the  stems  at  their  base.  Cultivated  in  the  fields  and 
hedges  of  Cochin  China,  and  found  wild  in  Amboyna,  where  several 
supposed  varieties  exist  Its  stems  grow  30  feet  long,  and  are  said  by 
Rumphius  to  be  the  strongest  of  all  the  species,  although  its  sides  are 
thin.    It  is  sometimes  as  thick  as  a  man's  leg. 

11.  B.  maxima,  Poir.  Stems  very  straight,  branching  only  near  the 
summit,  and  densely  covered  with  spines.  The  most  gigantic  of  all 
the  species,  from  80  to  100  feet  high,  and  sometimes  as  thick  as 
a  man's  body.  Its  wood  is  however  very  thin.  It  is  found  wild 
in  Cambodia,  Bally,  Java,  and  various  islands  of  the  Malayan 
Archipelago. 

12.  B,  aspera,  Schultes.  Stems  covered  all  over  with  a  sort  of 
white  mealy  down.  Found  at  the  foot  of  mountains  in  Amboyna, 
with  stems  from  60  to  70  feet  high,  and  as  thick  as  a  man's  thigh. 
It  does  not  branch,  but  emits  little  hard  spine-like  roots  at  its  nodes. 

13.  B.  aput,  Schultes.  Leaves  very  large,  taper-pointed,  and  gra- 
dually narrowing  to  the  base,  extremely  scabrous  at  the  edge.  Ano- 
ther gigantic  species,  with  the  dimensions  of  the  last,  growing  on 
Mount  Salak,  in  Java. 

14.  B.  BUung,  Schultes.  Leaves  very  large,  taper-pointed,  narrowed 
at  the  base  into  a  sort  of  bristly  very  short  stalk,  very  scabrous  at  the 
edge  and  on  the  upper  surface.  Found  in  Java  with  the  last,  and 
remarkable  for  its  extremely  broad  and  scabrous  leaves.  Its  dimensions 
are  not  stated. 

15.  B.  nigra,  Loddiges.  Not  spiny.  Stems  slender,  swelled  at  the 
nodes,  dark-brown,  and  polished,  not  more  than  a  man's  height 
Leaves  narrow,  very  smooth,  rounded  and  narrowed  at  the  base  into 
a  short  stalk ;  ligule  with  long  stiff  fringes.  A  native  of  the  neigh- 
bourhood of  Canton,  where  its  beautiful  slender  stems  are  cut  for  the 
handles  of  parasols,  walking-sticks,  Ac  It  is  by  tar  the  most  patient 
of  cold,  having  been  living  for  several  years  without  protection  in  a 
morass  in  the  garden  of s the  London  Horticultural  Society,  and  is  no 
doubt  capable  of  being  acclimated  in  the  south-west  of  England  or  on 
the  west  coast  of  Ireland. 

16.  B,  aristata,  Loddiges.  Stems  slender,  smooth,  not  spiny. 
Leaves  very  smooth,  narrowed  gradually  at  the  base  into  a  short 
stalk;  with  downy  fringed  sheaths.  Ugules  divided  into  very  long 
coarse  fringes.  Nodes  mealy  when  young.  Native  of  the  East 
Indies.    A  very  elegant  species,  related  to  the  last 

17.  B.  nana,  Roxb.  A  native  of  China.  It  makes  most  beautiful 
close  hedges. 

18.  B.  pubescent,  Loddiges.  Not  spiny.  Young  shoots,  leaf-sheaths, 
and  leaves  on  the  under  side,  covered  with  short  down.  A  very 
remarkable  species,  obtained  by  the  English  from  the  collections  of 
France.  Its  native  country  is  unknown.  The  stems  are  30  feet  long, 
and  an  inch  and  a  half  in  diameter. 

19.  B.  striata,  Loddiges.  Not  spiny.  Stems  slender,  polished, 
yellow  with  green  stripes.    Leaves  narrow,  rather  glaucous  on  the 


underside,  tapering  into  a  short  stalk  at  the  base,  quite  smooth, 
except  a  few  short  black  hairs  on  the  sheaths.  A  native  of  China. 
Often  cultivated  in  the  hot-houses  of  England  on  account  of  its 
beautiful  variegated  stems.    Grows  about  20  feet  high. 

20.  B.  glauea,  Loddiges.  Not  spiny.  Stems  very  slender,  pale 
green.  Leaves  very  small,  not  downy,  taper-pointed,  almost  heart- 
shaped  at  the  base,  covered  on  the  under  surface  with  very  close 
bright  glaucous  bloom.  Leaves  scarcely  above  an  inch  long,  and  not 
more  than  two  lines  broad.  A  native  of  India,  whence  it  was  procured 
by  the  Messrs.  Loddiges.  A  very  remarkable  species,  not  growing 
above  2  feet  high,  with  entangled  branches. 

II.  Asiatic  Bamboos,  with  the  Flowers  not  Panided,  but  in  simple 

Terminal  Whorled  Spikes. 

21.  B.  verticiUata,  Willd  Leaf-sheaths  covered  with  stinging  hairs. 
Stems  whitish.  Fifteen  or  sixteen  feet  high,  and  when  full-grown  of 
a  pale  colour,  which  becomes  nearly  white  in  drying.  The  hairs  of 
the  leaves  occasion  so  much  itching,  that  this  kind  is  troublesome  to 
collect  It  is  the  Ldtba  alba  of  Rumphius,  who  Bays  the  edges  of 
its  leaves  are  so  sharp  as  to  wound  the  gatherers.  It  is  found  in 
Amboyna. 

22.  B.  atra.  Leaf-stalks  covered  with  stinging  hairs.  Stems  black 
and  shining.  Very  like  the  last,  and  found  also  in  Amboyna.  It 
chiefly  differs  in  the  colour  of  the  stems.  It  is  the  Ldtba  nigra  of 
Rumphius. 

23.  B.  prava.  Leaves  very  large,  stiff,  and  broad,  extremely  hispid 
with  stinging  hairs.  The  most  common  in  Amboyna,  forming  large 
woods,  which  come  down  to  the  coast  It  flourishes  equally  in  dry  and 
moist  situations,  and  is  readily  known  from  the  others  of  this  section 
by  its  very  large  leaves,  which  are  as  much  as  18  inches  long  and 
8  or  4  inches  broad. 

24.  B.  picta.  Joints  very  long,  variegated  with  white  and  green. 
Leaves  narrow  and  not  very  hairy.  Common  in  Cerama,  Kelanga, 
Celebes,  and  some  other  Malayan  islands.  Its  joints  are  as  much  as 
4  feet  long  and  about  2  inches  thick  :  the  wood  is  thin,  and  it  is  con* 
sequently  used  principally  for  light  walking-sticks;  it  is  however 
extremely  strong. 

25.  B.  Amahussana.  Joints  short  Leaves  with  stinging  hairs  on 
the  upper  part  of  the  stem,  but  smooth*  near  the  ground.  Less 
straight,  and  more  short-jointed  than  any  of  the  preceding  species  of 
this  Bection.     Its  wood  is  very  thick.     In  Amboyna  and  Manipa. 

26.  B.  multiplex,  Lour.  Stems  long-jointed,  not  spiny.  Leaves 
stingless,  narrow,  and  clasping  the  stems  at  their  base.  Cultivated  in 
the  north  of  Cochin  China  for  hedges.  Its  leaves  are  very  narrow, 
and  of  a  brownish-green.  The  stems  are  about  12  feet  long  and  an 
inch  thick. 

27.  B.  tabacaria,  Poir.  Stems  slender,  very  straight,  of  nearly 
equal  thickness,  branched ;  with  very  long  rough  joints.  Wild  in  the 
black  and  argillaceous  soil  of  Amboyna,  Manipa,  and  Java,  in  the 
plains  and  moister  parts  of  the  mountains.  Its  stems  are  nearly 
solid,  and  excessively  tough  and  hard.  The  Joints  are  8  or  4  feet 
long,  and  not  thicker  than  the  little  finger.  When  polished  they  make 
the  finest  pipe-sticks.  The  outside  is  so  hard,  that  it  emits  sparks  of 
fire  when  struck  by  the  hatchet  The  species  runs  very  much  at  the 
root 

III.  American  Bamboos. 

28.  B.  Guadua,  Humb.  Leaves  very  narrow,  covered  with  asperities 
at  the  edge  and  on  the  under-surface.  Found  in  warm  and  temperate 
places,  on  the  western  side  of  the  Cordilleras  of  New  Granada  and 
Quito,  growing  like  a  tree  30  or  40  feet  high,  with  a  knotted,  shining 
trunk  16  inches  in  diameter.  The  leaves,  which  are  6  or  7  inches 
long,  are  not  more  than  6  lines  broad 

29.  B.  latifoUa,  Humb.  Leaves  narrow,  but  oblong ;  extremely 
smooth.  About  25  feet  high,  drooping  at  the  point,  with  shining 
joints  2  feet  long  and  about  4  inches  thick.  The  leaves  are  the  same 
length  as  in  the  last,  but  thrice  as  broad.  It  is  found  in  the  damp 
shady  woods  on  the  banks  of  the  river  Cassiquiare  in  tropical 
America. 

80.  B.  Tagoara,  Nees.  Leaves  oblong-lanceolate,  rounded  at  the 
base,  and  then  narrowed  into  a  very  short  stalk.  Stems  20  to  80  feet 
long,  and  4  to  6  inches  in  diameter,  with  joints  from  6  to  18  inches 
long;  the  leaves  are  9  or  10  inches  long  and  full  2  inches  wide. 
Found  by  Yon  Martius  in  woods  1800  feet  above  the  sea,  on  the 
mountain  called  Serra  do  Mar,  towards  Guarantinqueta,  in  the 
province  of  St  Paul's,  Brazil. 

81.  B.  porvijloraf  Schultes.  An  obscure  species,  found  on  the 
mountains  of  Peru,  in  Huanooo,  by  Hsenke.  The  stem  is  said  to  be 
branched,  and  the  leaves  lance-shaped,  taper-pointed,  with  a  scabrous 
edge. 

There  can  be  no  doubt  that  many  other  species  of  this  curious 
genus  are  to  be  found  in  the  tropical  parts  of  Asia  and  America.  It 
is  also  not  improbable  that  some  of  the  foregoing  may  be  repetitions. 
Travellers  who  have  opportunities  of  procuring  wild  specimens  of 
bamboos  should  dry  a  small  branch  with  the  leaves,  and  if  possible 
the  flowers,  and  should,  at  the  same  time,  put  by  a  portion  of  the 
lower  part  of  the  stem,  6  or  7  feet  long,  marked  so  as  to  correspond 
with  the  dried  specimen. 


M 


BAMLITE. 


(Roxburgh,  Flora  Indiea,  vol.  iL;  Rumphiua,  jHo-baritim  Amboi 
ikrk,  vol  IV. ;  Romer  and  Schultee,  Syttema  Vtgttabiliwn,  vol  vii.) 

BAMLITE,  a  mineral  of  a  white  or  grayish-white  colour.  It  ia 
columnar;  has  a  hardnesses  and  specific  gravity=2-98.  It  occurs  in 
Norway,  and  consists  of — 

Silica 69'6 

Alumina 4.2'0 

Peroxide  of  Iron l'O 

BAN  C  H  US,  a  genua  of  Iuaectfl  belonging  to  the  order  BytaenOflera. 

BAND-FISH.    [Carol*.] 

BANDICOOT  {Pa-ameiei,  Geoff  St  Hilaire},  a  genua  of  Marsupial 
Mammala,  which  appears  to  occupy,  in  Australia,  the  situation  which 
the  Shrews,  Tenrecs,  and  other  iJutctivora  fill  in  the  Old  World. 

The  species  of  Ptramela  called  Bandicoots  by  the  colonists  (a  name 
which  properly  belongs  to  the  Great  Rat  of  India,  Mv t  gigantnu,  but 
which,  from  a  vague  resemblance  in  sizo  and  appoanmco,  the  early 
colonists  of  Sydney  applied  to  the  animals  at  present  under  con- 
sideration), though  they  agree  in  the  moat  prominent  characters  of 
their  dentition  with  some  of  the  Martupiala,  and  in  the  form  of  their 
extremities  and  the  number  of  their  toes  with  others,  yet  differ 
essentially  from  all  in  their  habits  and  economy.  [Mjksupiata.]  In 
the  number,  form,  and  arrangement  of  their  canine  and  molar  teeth 
they  agree  in  all  respects  with  the  Opossums  of  America  and  the 
Dasyures  of  Australia  ;  that  is  to  say,  that  they  have  2  canines  and 
14  molars  in  each  jaw  ;  but  they  differ  widely  in  the  number  of  their 
incisors,  and  in  this  reaped  offer  a  unique  combination  which  ia  found 
in  no  other  known  genus  of  mammals.  Of  the  incisor  teeth  there  are 
10  in  the  upper  jaw,  and  only  6  in  the  lower ;  and  the  external  on 
each  side,  particularly  in  the  upper  jaw,  ia  insulated,  and  stands  apart 
both  from  the  canine  and  from  the  other  incisors ;  it  is  likewise  much 
larger  than  the  intermediate  incisors,  and  ite  form  is  that  of  an 
ordinary  canine  tooth,  of  which  indeed  it  appears  to  exercise  all  the 

The  hind  legs  are  considerably  longer  than  the  fore,  and  the  number 
and  form  of  the  toea  are  in  all  respects  simitar  to  those  of  the 
kangaroos.  It  waa  this  similarity  that  induced  M.  Geoffrey  St.  Hilaire 
to  suppose  that  the  pace  of  the  Bandicoots  also  resembled  that  of  the 
kangaroos.  This,  however,  is  far  from  being  the  case,  The  dispro- 
portion between  their  anterior  and  posterior  extremities  is  by  no 
means  so  great  as  to  compel  the  Bandicoots  to  hop  upon  the  hind  legs 
only,  like  the  kangaroos,  though  it  is  certainly  sufficiently  so  to 
prevent  them  from  walking  like  ordinary  quadrupeds.  Their  actual 
pace  resembles  that  of  the  hare,  and  consists  of  a  succession  of  leaps 
from  the  hind  to  the  ford  feet,  but  it  is  not  very  rapid,  nor  can  they 
maintain  it  for  any  great  length  of  time.  On  the  fore  feet  there  are 
five  toes,  of  which  the  three  middle  are  long  and  stout,  but  the  lateral 
ones  are  so  short  that  they  do  not  touch  the  ground,  and  are  conse- 
quently useless  in  walking,  though  they  may  be  of  great  service  in 
burrowing.  The  hind  feet  have  but  four  toes  each,  and  of  these  the 
third  is  the  largest  of  all,  whilst  the  two  internal  are  united  under  the 
same  skin,  and  appear  externally  like  a  single  toe  armed  with  two 

This  is  precisely  the  arrangement  and  form  which  we  find  in  the 
kangarooa ;  but  the  feet  of  the  Bandicoots  differ,  in  being  provided 
with  broad  powerful  claws,  which  enable  them  to  burrow  with 
astonishing  facility,  and  to  scratch  up  the  ground  in  search  of  roots. 
They  likewise  differ  from  the  kangaroos  in  having  a  small  fleshy 
tubercle,  in  lieu  of  a  thumb,  upon  the  bind  feet,  and  in  having  the 
last  or  ungual  phalange  of  all  the  toes  divided  in  front  by  a  small 
incision,  as  in  the  pangolins  and  ant-eaters,  a  structure  which  gives  a 
much  firmer  attachment  to  the  claw,  and  vastly  increases  their  power 
of  burrowing.  In  other  respects  the  Bandicoots  are  chiefly 
characterised  by  their  long  attenuated  muzzles,  short  upright  ears, 
lengthened  bodies,  and  moderate  rat-like  tails,  which  are  not  prehensile, 
as  is  the  case  with  many  genera  of  this  order,  nor  have  these  animals 
the  power  of  ascending  trees.  With  regard  to  the  period  of  gestation, 
the  number  of  young,  and  the  mode  of  their  introduction  into  the 
abdominal  pouch,  it  is  only  known  that  they  resemble  the  other 
marsupials  in  the  premature  production  of  their  young,  and  in 
nourishing  them  for  some  time  afterwards  in  the  abdominal  pouch  of 
the  mother,  and  that  this  pouch  contains  the  mammary  organs  for 
that  purpose. 

Three  or  four  of  the  species  are  Well  made  out,  but  with  regard  to 
the  rest  there  is  still  some  doubt 

1.  P.  mania  (Geoff.  St  Hilaire),  the  Long-Nosed  Bandiooot, 
measures  about  a  foot  and  a  half  in  length  from  the  extremity  of  the 
muisle  to  the  origin  of  the  tail;  the  head  is  4  inches  long,  the  tail 
6  inches,  the  hind  legs  also  6  inches,  and  the  fore  legs  only  3  inches. 
The  ears  are  erect,  pointed,  and  covered  with  short  hair ;  the  eyes  are 
particularly  small ;  the  nose  remarkably  long,  pointed,  and  naked  at 
the  extremity ;  and  the  tail  attenuated,  and,  though  better  covered 
with  hair,  bearing  some  resemblance  to  that  of  a  large  rat  This 
organ  is  not  used  by  the  Bandicoot  to  support  the  body  in  a  sitting 
posture,  like  that  of  the  kangaroo,  as  has  been  imagined  by  M.  Geoffrey 
St  Hilaire,  to  whom  we  owe  the  first  description  of  this  species  as 
well  as  the  establishment  of  the  present  genus ;  neither  are  the  pro- 
gressive movements  of  these  animals  similar  to  those  of  the  kangaroos, 
an  the  same  eminent  zoologist  conceived,  from  the  form  and  propor- 


tions of  the  extremities,  that  they  might  be.  The  pace  of  the 
Bandiooot  as  already  observed  resembles  that  of  our  hares  and 
rabbits,  which  certainly  approximates  more  nearly  to  the  saltignade 


Long-Nosed  Bnndlco 


:  [P.  » 


«.). 


pace  of  the  kangaroos,  gerboas,  and  helamys,  than  any  other  kind 
of  locomotion  with  which  we  are  acquainted.  So  far  M.  Geoffroy's 
conjecture  was  well  founded,  and  he  has  certainly  good  reason  in  Eds 
observation  that  analogous  structures  rarely  deceive  us  in  reasoning 
upon  their  functions.  The  external  coat  of  the  Long-Nosed  Bandicoot 
is  composed  of  coarse  bristly  hair,  in  colour  very  nearly  resembling 
that  of  the  common  Bat  (Mum  decvmanui),  except  that  it  is  of  a  more 
Bandy  shade  on  the  upper  parts  of  the  body,  and  of  a  more  clear 
silvery  white  beneath  ;  under  this  long  outer  hair  there  is  an  interior 
coat  of  soft  ash-coloured  wool  or  fur,  which  protects  the  animal  from 
the  cold  and  variations  of  temperature,  for  it  appears  to  be  an  inhabi- 
tant of  the  mountainous  parts  of  Australia,  principally  if  not 
exclusively.  The  tail  is  of  a  rather  darker  colour  than  the  body,  and 
the  whole  animal,  except  in  the  great  length  and  pointed  form  of  the 
nose,  has  much  the  appearance  of  an  overgrown  rat  The  form  and 
characters  of  its  teeth  would  lead  us  to  suppose  that  it  fed  upon 
insects  and  other  similar  animal  substances.  In  the  neighbourhood 
of  human  habitations  they  frequently  enter  into  the  granaries,  and 
do  as  much  mischief  to  the  corn  as  the  rats  and  mice  of  our  own 
country. 

2.  P.  obaula  (Geoff),  the  Blunt-Nosed  Bandicoot,  first  described  by 
Dr.  Shaw  under  the  names  of  the  Porcupine  Opossum  and  Didelphgt 
obaula,  is  readily  distinguished  from  the  last  species  by  the  shortness 
and  bluntness  of  its  snout,  and  by  the  broad  round  form  of  its  ears. 
The  arrangement  of  the  teeth  also  differs  in  some  degree  from  that  of 
the  Long-Nosed  Bandicoot  The  external  incisors  are  more  nearly 
in  contact  with  the  caninee  and  central  incisors  on  each  aide  of  them ; 
the  molars  immediately  succeeding  the  canines,  and  answering  to  the 
false  molars  of  the  carnivore,  are  contiguous  to  one  another  and  of  a 
triangular  form ;  and  the  posterior  molars  are  more  flattened  on  the 
crowns.  This  latter  character  would  seem  to  intimate  that  the 
present  species  was  more  purely  herbivorous  than  the  last,  and  future 
observation  may  probably  confirm  this  conjecture.  The  colour  and 
quality  of  the  hair  and  fur  are  the  same  as  in  the  Long-Nosed 
Bandicoot 

S.  P.  Oatmii  is  a  native  of  Van  Uiemeu's  Land,  where  it  is  very 
generally  diffused.  It  lives  principally  on  bulbs,  but  also  eata  insects, 
P.  lagotU,  of  Held,  is  of  a  gray  colour,  and  as  large  as  an  opossum, 
It  has  been  described  by  Professor  Owen  under  the  generic  name 
Phalacomyi,     [Marsufiata.] 

BA*NKSIA,  an  Australian  genus  of  plants  belonging  to  the  natural 
order  Protcacta.  It  waa  named  in  compliment  to  Sir  Joseph  Banks. 
It  consists  of  bushes  or  less  frequently  of  small  trees,  with  their 
branches  growing  in  an  umbellate  manner.  The  leaves  are  hard  and 
dry,  and  in  young  plants  always  cut  at  the  edges,  but  in  old  specimens 
undivided.  They  have  a  dull  green  colour  on  their  upper  side,  and 
are  usually  white,  or  very  pale  green,  on  the  lower.  The  Sowers  are 
long,  narrow,  tubular,  coloured  calyxes,  without  corolla,  and  with 
only  four  stamens  lodged  in  their  concave  points.  They  are  collected 
into  oblong  heads,  often  consisting  of  600  or  more,  closely  arranged, 
and  do  not  fall  off  when  the  blooming  is  ovsr,  but  wither,  become 
brown,  and  adhere  to  the  axis  of  the  head.  Very  few  of  them  are 
fertile ;  the  greater  part  are  altogether  abortive,  and  form  a  sort  of 
coarse  fibrous  covering  to  the  singular  2-valved  fruit,  which  is  thick 
and  woody,  contains  two  black-winged  seeds,  and  when  it  sheds  them 
opens  like  an  oyster,  or  any  other  bivalve  shell. 

These  plants  are  found  in  sandy  forest-land,  or  on  rocks,  over  the 
whole  known  continent  of  Australia,  but  chiefiy  beyond  the  tropic 
They  are  called  by  the  colonists  Honeysuckle-Trees,  and  are  considered 
in  New  South  Wales  as  evidence  of  bad  land  ;  but  in  the  Swan  River 


BANSTICKLE. 


colon;  lie j  occupy  the  moat  fertile  tracts.  Many  species  are  no  n 
cultivated  in  the  conservatories  of  Europe,  where  they  are  ma  i 
esteemed  for  their  handsome  foliage  and  singular  heeds  of  flower  ■■ 


The  plant  in  the  foreground  la  the  Std  Sanktio  of  King  George's  Bound,  and 
the  other  the  FrtUnc  Bankiia  of  the  Call  of  Carpentaria,  Irom  sketches  made 

None  of  them  appear  to  be  of  much  value  for  timber,  although  they 
make  good  fire-wood.  B.  compar  and  B.  tarata  {which  hut  ia  said  to 
grow  80  feet  high,  with  a  atem  measuring  ■  foot  and  a  half  in 
diameter)  are  the  largeat  species  which  have  been  mentioned  by 
traveller*  on  the  eut  const.  On  the  west  coast,  in  Swan  River  colony, 
B.  gnmdu  reaches  GO  feet  in  height,  with  a  trunk  2}  feet  in  diameter. 

A  considerable  quantity  of  honey  is  secreted  by  their  flowers,  and 
collected  by  the  natives  of  King  Qoorge's  Sound,  who  are  extremely 
fond  of  it 

BANSTICKLE.     [QiSTEROBnirs.] 

BANXKING,  the  Sumatran  name  of  a  small  arboreal  anima), 
discovered  by  the  late  Sir  Stamford  Raffles,  which  is  intermediate  in 
its  nature  and  habits  between  the  Shrews  and  Squirrels.    [Tupaia.] 

BAOBAB.    [Adanbonia.] 

BAPTA,  a  genus  of  Insects  belonging  to  the  order  Lepidoptera  and 
family  Gumetrida.  The  species  of  this  genua  are  among  the  thin- 
bodied  day-flying  Moths.  Mr.  Stephens,  in  his  '  Illustrations  of 
British  Entomology,'  confines  this  genus  to  two  species  :  Bapla  bima- 
adata,  White  Pinion-Spotted  Bapta,  which  is  of  a  beautiful  white 
colour,  and  has  two  brown  spots  on  the  front  edge  of  each  of  the 
anterior  wings;  and  Bapta  punctata,  Clouded-Kilver-Bapta.  This 
differs  from  the  first  principally  in  having  the  tips  of  the  anterior 
wings  clouded  with  brown.  Both  species  are  occasionally  met  with 
in  woods  in  the  neighbourhood  of  London. 

BARB,  the  name  of  a  noble  breed  of  horses  reared  by  the  Moors 
of  Barbery  and  Morocco,  and  introduced  into  Spain  during  their 
dominion  in  that  country,  where  however  it  has  been  suffered  to 
degenerate  greatly  since  their  expulsion.  The  noble  race  of  Bsrbary 
corses  which  we  commonly  call  Barbs  are  of  rare  occurrence  even  in 
their  own  country,  where  the  tyranny  of  the  governors  holds  out  no 
inducement  to  private  individuals  to  rear  an  animal  of  which  they 
may  be  deprived  without  scruple  or  compensation  by  the  first  man  in 


place  them  beyond  the  control  of  the  ordinary  powers  of  the  state, 
that  this  breed  exists  in  perfection.  The  common  horse  of  Barbery 
is  a  very  inferior  animal,  which,  if  originally  derived  from  the  same 
souroe  as  the  noble  race  of  Barbs,  has  greatly  degenerated.  In  the 
beauty  and  symmetry  of  their  forms  however  even  the  latter  are  far 
from  excelling  :  their  valuable  qualities— and  in  these  they  are  perhaps 
unequalled  by  any  other  breed  in  existence— are,  unrivalled  speed, 
surprising  bottom,  abstinence,  patience  and  endurance  under  fatigue, 
and  gentleness  of  temper.  Their  points  would  not  please  the  critical 
eye  of  a  member  of  the  Jockey  Club  :  the  head  ia  large  and  clumsy ; 
the  neck  short  and  thick ;  the  chest  broad  and  powerful ;  yet  the  body 
and  legs  are  so  long  and  slender  us  to  resemble  those  of  a  greyhound, 


BARB.  3M 

and  form  a  perfect  contrast  to  the  rest  of  the  animal  Bat  the  Moon 
do  not  regard  the  external  appearanoe  of  their  horses  so  much  as  their 
temper,  speed,  and  capability  to  endure  fatigue ;  and  the  animafr 
which  possess  these  valuable  qualities  are  cherished  with  all  the 
kindness  and  attention  that  are  bestowed  on  children.  Their  mode 
of  treatment  is  vsry  different  from  that  practised  in  Europe.  They 
are  very  early  accustomed  to  the  saddle,  are  mounted  at  two  years 
old,  and  have  their  manes  and  tails  cropped  till  the  age  of  six,  under 
the  supposition  that  it  adds  to  their  strength  and  bottom.  After  this 
period  they  are  never  dressed,  nor  are  their  manes  and  tails  combed ; 
if  dirty  they  are  wished  in  the  next  stream,  and  some  are  even  said 
to  be  offended  by  Europeans  patting  their  horses  with  the  palm  of  the 
hand,  from  an  apprehension  of  its  injuring  their  coat  They  are  never 
castrated,  nor  have  the  Moon  the  bad  taste  to  seek  to  improve  upon 
nature  by  cropping  the  ears  and  tails  of  their  horses,  as  is  practised 
by  some  nations  ;  a  Mussulman  will  neither  mutilate  nor  sell  the  skin 
of  'the  beast  of  the  prophet,'  the  noblest  of  animals.  The  horses 
alone  are  used  for  the  saddle,  the  maree  being  kept  for  breeding, 
except  among  some  of  the  predatory  tribes  of  the  Desert,  who  find 
that  the  neighing  of  the  horses  is  apt  to  betray  their  approach,  and 
give  notice  of  their  corning  to  the  caravans  which  are  the  objects  of 
their  attack.  Walking  and  galloping  are  the  only  panes  which  those 
animal*  are  allowed  to  practise ;  and  it  is  even  considered  vulgar  to 
trot  or  canter.  Generally  speaking,  the  Moors  avoid  giving  their 
horses  violent  exercise,  or  overheating  them,  except  upon  extraor- 
dinary occasions  ;  and  among  the  Desert  tribes  it  is  only  in  then- 
cavalry  exercises,  such  as  throwing  the  lance,  Ac,  that  their  speed  is 
at  all  put  forth.  On  these  occasions  however  they  are  not  spared, 
and  it  is  surprising  with  what  rapidity  and  precision  they  perform 
the  different  evolutions.  These  indeed  are  not  so  complicated  as  the 
tactics  of  more  civilised  nations,  but  they  are  much  more  severe  upon 
the  cattle,  and  would  soon  break  down  the  best  of  our  European 
breeds.  The  great  exercise  of  the  Moorish  cavalry  consists  in 
galloping  their  horses  at  the  very  height  of  their  speed  for  the 
distance  of  about  a  quarter  of  a  mile,  and  then  making  them  stop 
suddenly  short,  while  the  rider  delivers  his  spear  or  fires  his  musket ; 
and  of  this  amusement  the  people  sre  so  excessively  fond,  that  they 
frequently  continue  it  for  hours  together  without  a  moment's  inter- 
mission to  breathe  or  change  their  horses.  Yet  notwithstanding  such 
violent  exercises,  very  little  care  is  afterwards  taken  of  the  horses ; 
still  they  are  said  to  be  long-lived  and  remarkably  free  lrom  rlinnasiti 
Such  distempers  as  farcy  and  glanders  are  unknown ;  spavin  and 
mullender  are  of  very  rare  occurrence. 

The  Moors  never  make  hay,  but  feed  their  horses  upon  chopped 
straw  snd  barley,  which  they  eat  out  of  a  nose-bag  put  over  their 
heads,  as  is  the  custom  in  England ;  in  spring  they  are  chiefly  fed 
upon  grass.  In  the  stables  there  are  no  mangers,  bnt  the  horses  sre 
fastened  by  means  of  two  iron  pins  driven  into  the  ground,  one  before 
and  the  other  behind,  to  which  the  fore  and  hind  legs  are  respectively 
fastened  in  eueh  a  manner  as  to  prevent  the  animal  from  moving  more 
than  a  foot  either  backwards  or  forwards  :  their  collar  is  also  mads 
fast  to  the  front  pin,  which  is  provided  with  a  ring  for  that  purpose, 
snd  they  eat  their  provender  off  the  ground.  Formerly  it  was  the 
practice  for  the  Moors,  in  shoeing  their  horses,  to  cut  off  the  front 
part  of  the  hoof ;  a  flat  shoe  of  a  triangular  shape  was  then  put  on, 
with  one  of  the  sides  in  front,  and  the  other  two  nearly  meeting  in  an 
acute  angle  behind  the  frog :  but  this  unnatural  mode  of  disfiguring 
these  noble  n-nimnlji  was  put  an  end  to  about  the  year  1700,  by  an 
order  of  the  Emperor  Muley  IshmaeL  who  commanded  that  thence- 
forth all  his  subjects  should  upon  pain  of  death,  shoe  their  horses 
with  round  shoes.  The  Berbers  snd  Kabyles,  the  aboriginal  inhabi- 
tants of  the  country  between  the  Sahara  and  the  shores  of  the 
Mediterranean,  and  who  are  now  for  the  most  part  confined  to  the 
mountainous  and  moat  inaccessible  districts  of  North  Africa,  never 
shoo  their  horses  st  all ;  yet  so  hardy  are  these  animals,  and  so  much 
tougher  are  their  hoofs  than  those  of  our  own  horses,  that  Windue, 
who  in  the  beginning  of  the  last  century  accompanied  a  British 
embassy  to  the  court  of  the  emperor  of  Marooco,  and  who  has  left  an 
interesting  accoimt  of  his  journey,  assures  us  that  he  saw  one  of  them 
which  had  travelled  GO  miles  without  resting,  and  that  though  he  had 
been  twice  during  the  journey  obliged  to  cross  a  mountain  full  of 
rocks,  yet  it  was  not  perceived  that  he  had  the  least  crock  in  his  hoof, 
nor  any  apparent  injury  of  his  feet 

There  is  a  particular  breed  of  the  noble  Barbs,  called  SA'rtiAoA 
BrrceA  (literally  Wind-Sucker),  or  the  Desert  Horse,  which  is  only 
found  among  the  tribes  of  the  Sahara,  and  which,  when  transported 
beyond  the  sands  of  the  Desert,  soon  languishes  and  dies.  The  fleet- 
ness,  temperance,  and  endurance  of  this  etmt"*!,  if  we  are  to  believe 
half  the  stories  related  by  travellers,  almost  surpass  the  bounds  of 
credibility  "When  thou  shslt  meets  sh'rubsher'reeh,"  says  a  Moorish 
proverb,  "  and  say  to  bis  rider,  '  Salam  Alikum,'  before  he  can  answer 
'Alikum  Sslam,'  he  will  be  far  from  thee,  for  his  speed  is  like  the 
whirlwind."  By  the  assistance  of  this  animal,  or  of  the  Htirit,  or 
Desert-CameL  the  Arab  can  upon  an  emergency  oross  the  Sahara  in 
a  short  time.  The  Sh'rubsh  Er'reeh,  however,  is  neither  so  useful 
nor  so  economical  an  animal  as  the  desert-camel ;  it  is  true  that  his 
speed  is  greater,  but  he  ia  neither  so  abstemious  nor  so  enduring. 
The  Heirie  will  travel  for  16  or  20  successive  days,  and  requires  but 


BARBACOU. 


a  handful  of  dried  dates  in  the  morning,  and  a  supply  of  water  every 
third  day  ;  upon  an  extraordinary  emergency  he  can  even  travel  for 
six  or  seven  days  without  this  important  element ;  but  the  desert. 
hone  must  have  a  feed  of  camel's  milk  once  a  day,  and  for  this  purpose 
there  mint  be  a  couple  of  female  camels  wherever  he  goes.  Camel's 
milk  is  hie  only  sustenance  ;  and  indeed  it  would  be  difficult  to  find 
him  any  other  in  the  parched  and  arid  deserts  which  he  inhabit*  ;  he 
does  not  like  wheat,  hay,  straw,  or  any  other  kind  of  food,  and  if  forced 
to  live  upon  these  substances,  soon  loses  all  his  valuable  qualities.  In 
his  native  country  the  desert-horse  ia  principally  employed  for  the 
purpose  of  hunting  the  ostrich  and  gazelle,  at  which  sports  he  ia 
amazingly  expert,  nor  is  there  any  other  being  that  can  equal  these 
anjaali  in  speed.  When  brought  to  Marooco,  as  is  sometimes  the 
case,  these  horses  soon  decline  under  the  change  of  food  and  climate. 
"Alkaid  Omar  ben  Dandy,"  says  Jackson  in  his  '  Account  of  the  Empire 
of  Harocco,'  "  when  governor  of  Hogodor,  had  two  Saharawan  horses 
in  his  stables ;  but  finding  it  inconvenient  to  feed  them  constantly 


and  in  a  short  time  fed  them  altogether  with  barley,  and  occasion- 
ally with  wheat  and  straw ;  they  grew  fat,  and  looked  better  than 
before,  but  they  lost  their  speed,  and  soon  afterwards  died,  as 
if  nature  had  designed  them  to  be  appropriated  solely  to  that 
district  whose  arid  and  extensive  plains  render  their  use  essentially 


HARBATIEA  (from  a  former  name,  Herb  St  Barbara),  a  genus  of 
plants  belonging  to  the  natural  order  Cnmiftra.  It  has  a  terete 
2-edged  pod,  the  valves  convex,  with  a  prominent  longitudinal  nerve ; 
the  stigma  capitate,  the  seeds  in  a  single  row.  Barbarta  belongs  to 
the  first  sub-order  of  Crueiftra,  Siliquota,  which  possess  a  linear  or 
linear-lanceolate  pod  opening  by  two  valves.  The  species  of  Barbarea 
are  perennial  herbs,  with  fibrous  roots  and  erect  stems.  The  flowers 
are  yellow,  arranged  in  racemes  ;  the  pedicles  without  bracts. 

B.  wlgari*.  Common  Yellow  Socket,  Common  Winter  Cress,  Herb 
St.  Barbara,  has  the  lower  leaves  lyrate.  upper  pair  of  lobes  as  broad 
as  the  large  roundish  subcordate  terminal  lobe,  the  uppermost  leaf 
undivided,  toothed ;  young  pods  obliquely  erect ;  seeds  scarcelylongsr 
than  broad.  It  is  a  native,  in  damp  moist  places,  of  Great  Britain, 
and  throughout  Europe  ;  also  of  North  America.  This  plant  has  a 
bitter  nauseous  taste,  and  is  sometimes  cultivated  as  a  spring  salad 
In  Sweden  the  leaves  are  boiled  and  eaten.  It  is  often  cultivated  in 
gardens,  especially  a  double  variety,  which  forms  a  handsome  border- 

B.  praeax,  Early  Winter  Cress,  has  the  lower  leaves  lyrate,  upper 
pair  of  lobes  as  broad  as  the  roundish  suboordate  terminal  lobe,  upper- 
most leaf  pinnetifid,  with  linear  oblong  entire  lobes.  It  is  a  native  of 
France  and  Great  Britain ;  abundant  in  North  America.  It  is  called 
iu  Germany  A  merit  an  inch  er  Kraut ;  in  French,  Cresson  d'  Amenque  ; 
in  England,  American  Cress,  Black  American  Cress,  French  Cress,  and 
Belle-Isle  Cress.  It  is  used  as  a  salad,  and  is  more  bitter  than  the 
common  Water-Cress.  It  can  be  raised  for  eating  all  tt 
In  cultivating,  it  should  be  grown  from  seeds,  a  quartet 
of  which  will  serve  for  sowing  10  feet  of  drill 

B,  orcuata  and  B.  itricta  are  tWi 
aud  lately  added  to  the  British  Floi 
northern  parts  of  Europe  and  America.     With  the  exception  of  the 
Double  Yellow  Rocket,  none  of  the  species  are  worth  cultivating 
ornamental    This  plant  may  be  propagated  by  cuttings,  suckers, 
dividing  the  plants  at  the  root 

(Don,  ChrAma'i  Dictionary  ;  Babington,  MamtaL) 

BARBEL  (Boris*,  Cuvicr),  a  genua  of  Abdominal  Malacoptorygious 
Fishes,  belonging  to  the  Carp  Family  {Cyprmida),  and  distinguished 
by  the  shortness  of  their  dorsal  and  anal  fins,  by  a  strong  spine,  which 
replaces  the  second  or  third  ray  of  the  dorsal,  by  four  beards  or  fleshy 
tentacula,  which  grow  from  the  lips,  two  at  the  nose,  and  the  other 
two  at  the  corners  of  the  mouth,  and  by  having  but  three  brancbioe- 
tegous  rays.  Like  the  great  majority  of  the  abdominal  soft-finned 
fishes,  the  Barbels  are  a  freshwater  genus,  and  certainly  among  the 
least  carnivorous  of  the  whole  class.  They  feed  almost  entirely  upon 
aquatic  plants  and  roots,  to  obtain  which  they  bore  into  the  banks  of 
the  ponds  and  rivers  in  which  they  reside,  using  their  snout  for  that 


length,  and  weighs  from  15 
forms  an  elongated  ellipse;  .... 
eyes  large  and  contiguous  to  the  nostrils,  and  the  lateral  line  straight 
and  nearly  parallel  to  the  hack.  Its  pectoral  fins  are  of  a  pale  brown 
colour,  its  ventral  and  anal  tipped  with  yellow ;  the  tail  ia  slightly 
bifurcated,  and  of  a  deep  purple,  and  the  general  colour  of  the  scales 
is  pale  gold,  edged  with  black  on  the  back  and  sides,  and  silvery-white 
on  the  belly.  The  dorsal  fin  is  armed  with  a  strong  serrated  spine, 
with  which  it  sometimes  inflicts  dangerous  wounds  on  the  hands  of 
the  fishermen,  and  does  considerable  damage  to  their  nets.  The  barbel 
Li  found  only  in  deep  and  still  ponds,  and  in  sluggish  rivers  which  have 
little  or  no  current.  In  the  hot  summer  months  the  barbels  abandon 
for  a  time  the  deep  pools  and  ponds  which  had  protected  them  from 
the  severe  winter  frosts,  and  make  excursions  into  the  shallower  parts 
of  the  stream  in  search  of  food.  Their  habits  are  nocturnal,  and  they 
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are  fond  of  the  society  of  their  own  species,  being  generally  found 
together  in  large  companies.  Their  flesh  is  extremely  coarse  and 
unsavoury,  and  their  roe  in  particular  is  said  to  produce  vomiting, 


Common  Barbel  [Itart/ia  vutgarit), 

Cging,  and  slight  swellings  in  those  who  incautiously  eat  it  The 
bal  is  a  very  common  fish  in  the  Thames,  where  it  is  token  rather 
on  account  of  the  sport  for  the  angler  than  the  goodness  of  the  fish. 

The  Binny,  or  Barbel  of  the  Nile,  is  so  like  the  Common  Barbel  of 
our  European  rivers,  that  it  might  readily  be  mistaken  at  first  sight 
for  that  fish ;  bat  a  little  observation  will  show  that  it  is  proportionally 
shorter  and  thicker,  its  back  more  arched,  and  it  is  particularly  distin- 
guished by  having  the  first  three  rays  of  the  dorsal  fin  so  closely  united 
as  to  have  the  appearance  of  almost  forming  but  one  single  spine. 
The  Binny  is  very  common  in  the  Nile ;  it  grows  to  a  large  sue,  some- 
times weighing,  according  to  Bruce's  statement,  upwards  of  70  pounds, 
and  is  described  as  being  a  firm,  delicate,  and  well-Savoured  fish.  The 
traveller  just  mentioned  gives  an  interesting  account  of  the  methods 
which  the  Egyptians  employ  for  tie  capture  of  the  Binny,  end  for 
preserving  it  alive  till  they  require  to  dress  it,  or  have  an  opportunity 
of  disposing  of  it.  Having  kneaded  together  a  quantity  of  oil,  clay, 
flour,  and  honey,  with  some  chopped  straw  or  other  similar  material 
to  unite  the  different  parts  of  the  composition,  the  whole  is  formed 
into  a  mass,  iu  size  and  appearance  resembling  a  Cheshire  cheese, 
round  the  aides  of  which,  m  different  parts,  ore  stuck  small  pieces 
of  dates  saturated  in  honey.  Seven  or  eight  stout  hooka,  each 
having  a  separate  line  of  strong  whip-cord,  and  baited  with  a  date 
steeped  in  honey,  are  concealed  in  the  centre  of  the  coke.  The  fisher- 
man then,  bestriding  his  inflated  goatskin,  paddles  himself  and  his 
burden  out  into  the  middle  and  deepest  part  of  the  stream,  where, 
having  sunk  the  whole  mass,  he  carries  the  cords  attached  to  the  hook* 
on  shore,  and  fastens  each  of  them  separately  to  the  branch  of  a  palm 
stuck  firmly  into  the  ground,  and  having  a  small  bell  suspended  from 
the  top  of  it  He  then  goes  off  about  his  work,  which,  upon  such 
occasions,  is  always  contiguous  to  the  river,  and  within  hearing  of  the 
bells.  In  a  short  time  the  action  of  the  water  begins  to  dissolve  the 
mass  of  paste  at  the  bottom  of  the  river,  and  the  small  pieces  of  dates 
getting  detached  from  it  float  down  the  river,  and  are  greedily  caught 
and  devoured  by  the  Binniea.  These  naturally  ascend  the  stream  in 
the  direction  from  which  they  perceive  their  favourite  food  to  proceed, 
and  having  arrived  at  the  mass  of  composition,  begin,  as  is  their 
custom,  to  root  and  bore  into  it,  till  they  at  length  arrive  at  the  dates 
inside,  which  they  ravenously  swallow,  and  are  of  course  caught  by 
the  hook  concealed  within.  In  its  straggles  to  escape  the  fish  neces- 
sarily pulls  the  line  and  the  palm  branch  to  which  it  is  made  fast  on 
shore,  when  the  ringing  of  the  bell  gives  notice  to  the  fisherman. 

"  The  fisherman,  says  Bruce,  "  runs  immediately  to  the  bell,  and 
finding  thereby  the  particular  line,  hauls  his  prisoner  in,  but  does  not 
kill  him  :  the  hook  being  large,  it  generally  catches  him  by  the  upper 
jaw,  which  is  considerably  longer  than  the  under.  He  then  pulls  him 
out  of  the  water,  and  puts  a  strong  iron  ring  through  his  jaw,  ties  a 
few  yards  of  cord  to  it,  and  returning  the  fish  to  the  river,  fastens  him 
to  the  shore  :  so  he  does  with  the  rest,  for  very  rarely  is  there  a  single 
hook  empty.  Those  who  want  fish  at  Gage,  a  large  town  opposite, 
or  at  Aohmim  itself,  come  thither  as  to  a  fish-market,  and  every  man 
takes  the  quantity  he  wants,  buying  them  alive.  Fish  when  dead  do 
not  keep  in  Egypt,  which  makes  that  precaution  necessary.  We 
bought  two,  which  fully  dined  our  whole  boat's  crew  ;  the  fisherman 
had  10  or  12  of  them  fastened  to  the  shore,  all  of  which  he  pulled  out 
and  showed  us." 

BARBERRY.     [Bbrbekh.] 

BARBERRY-BLIGHT,    [.Sodium.] 

BARBETS,  the  English  name  for  a  family  of  birds  of  the  order 
Scanmra,  or  Climbers ;  Lee  Barbus  of  the  French,  and  the  genus  Bncco 
of  Brisson  and  Linnaeus.  They  are  distinguished  by  their  large  conical 
beak,  which  appears  swollen,  aa  it  were,  or  puffed  out  at  the  aides  of 
its  base,  and  is  bearded  (whence  their  name)  with  five  tufts  of  stiff 
bristles  directed  forwards.  One  of  these  tufts  is  behind  each  nostril, 
one  on  either  side  of  the  lower  msndible,  and  the  fifth  is  under  the 
symphysis. 

Then"  short  wings  and  heavy  proportions  do  not  admit  of  swift 
flight ;  and  their  prey  consists  of  insects  and  young  birds,  which  they 
surprise,  and  also  of  fruits.    Their  nests  are  generally  built  in  the 
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BARCKHAUSIA. 


Tho  Barbets  aro  divided  into  the   three  following     Puff-Birds,  aa  they  are  osllod,  give  them,  aa  Cuvier  observes,  an  air  of 

stupidity,  which  their  melancholy  and  solitary  habita  do  nut  lessen. 

Sub-genus  Pogoniai.  They  aro  said  to  feed  entirely  on  insects,  and  all  the  recorded  specie  a 

U  (LHger)  ia  furnished  with  one  or  two  atrong  teeth  on  each  '  are  American.     In  Paraguay,  according  to  Azarn,   they  are   called 

aide  of  the  upper  mandible,  and  the  beard  ia  very  ationg.     Africaand     Chacurua.     Temminck  affiles  tho  name  Capita  U  "' 


the  Indian  are  the  places  where  they  are  found,  according  to  Cuviar, 
who  says  that  the  species  of  this  sub-genus  feed  more  on  fruits  than 
any  of  the  others.  Pogmiai  hirialus  (Swainson),  an  African  spades, 
ia  a  good  example. 


Subgenus  Bueco. 
Bwco  (Cuvier),  Capita  (Vieillot),  embracea  the  true  Barbets,  which 
have  the  conical  bill  slightly  compressed  and  a  little  elevated  in  the 
middle.  Their  plumage  ia,  generally  speaking,  gay ;  and  they  are  to 
be  found  both  in  Africa  and  Asia.  During  the  breeding  season  they 
go  in  pairs,  but  congregate  in  small  flocks  daring  the  remainder  of 
the  year.  The  Buff-Paced  Barbet  (Bucco  Lalhami)  affords  an  example 
of  the  true  Barbate. 


BaflVFaeed  Barbet  [£tw»  latSamQ. 
,  specimen  in  the  British  Museum,  and  saya  that 


ita  native  place  ia 

Tamatia  (Cuvier),  ids  name  oy  wi ..  . 
In  Brazil  according  to  Marcgrave,  comprises  those  species  which  have 
the  bill  a  little  more  elongated  and  compressed,  and  slightly  curved 
at  the  extremity.     The  great  head,  abort  tail,  and  large  bill  of  these 


d  idea  of  the  character 


greater  Pied  Barbet  of  Latham,  will  give 
of  these  birds. 

Swainaon  gives  the  following  interesting  account  of  their  habita  ; — 
"There  is  something  very  grotesque  in  the  appearance  of  all  the  Puff- 
Birds,  and  their  habita  in  a  state  of  nature  are  no  leaa  lingular.  They 
frequent  open  cultivated  sputa  near  habitations,  always  perching;  on 
the  withered  branches  of  a  low  tree,  where  they  will  sit  nearly  motion- 
less for  hours,  unless  indeed  they  descry  some  luckless  insect  passing 
near  them,  at  which  they  immediately  dart,  returning  again  to  the 
identical  twig  they  had  just  left,  and  which  they  will  sometimes 
frequent  for  months.  At  such  times  the  disproportionate  size  of  the 
head  is  rendered  more  conspicuous  by  the  bird  raining  its  feathera  so 
as  to  appear  not  unlike  a  puff-ball ;  hence  the  general  name  they  have 
received  from,  the  English  residents  in  Brazil,  of  which  vast  country 
all  the  species,  I  believe,  are  natives.  When  frightened,  this  form  ia 
suddenly  changed  by  the  feathers  lying  quite  flat.  They  are  very 
confiding,  and  will  often  take  their  station  within  a  few  yards  of  the 
window.  The  two  sexes  are  generally  near  each  other,  and  often  on 
the  same  tree." 

The  length  of  this  species  is  about  eight  inches.  Plumage  black 
and  white,  except  the  belly  and  vent,  which  are  tinged  with  buff 

BABBUS.     [babbel.] 

BARCKHAUSIA,  the  name  of  a  genus  of  plants  belonging  to  the 
natural  order  Comjntita,  the  tribe  Cichoracta,  and  the  sub-tribe 
LcKtvcta.  It  has  many-flowered  heads,  a  double  involucre,  the  inner 
of  one  row,  the  outer  of  short  lax  scales  ;  the  fruits  4-cornered,  all  (or 
the  inner  ones  only)  gradually  contracted  into  a  long  beak.  This 
genus  has  several  European  species,  two  of  which  only  are  natives  of 
Great  Britain.  The  flowers  are  yellow  or  pale  purple.  Some  of  the 
species  are  cultivated  in  gardens,  where  they  form  a  pretty  and  easily 
cultivable  border-plant  The  British  species  are—  B.  taraxaeifelia, 
with  rough  runcinato-pinnatifld  leaves,  erect  heads,  bristly  and  downy 
involucre  covering  half  the  pappus,  its  outer  scales  ovate  lanceolate 
with  a  membranous  margin,  herbaceous  bracts,  the  fruit*  all  equally 
beaked.  B.  fatida,  with  hairy  runcinate-pinnatind  leaves,  nodding 
unopened  heads,  hairy  and  downy  involucre  as  long  as  the  pappus,  its 
outer  scales  lanceolate,  acute,  downy ;  the  marginal  fruits  slightly 
beaked,  shorter  than  the  involucre,  central  ones  with  long  beaks 
equalling  it  The  first  species  has  a  stem  one  or  two  feet  high,  yellow 
flowers,  purple  beneath,  and  is  found  in  limestone  districts.  The 
second  has  a  stem  from  six  to  twelve  inches  in  height,  with  yetlov 
flowers.     It  grows  in  chalky  places  in  England,  but  is  a  rare  plant 
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has  been  introduced  by  means  of  clover  and  other  seeds  used  for 
agricultural  purposes. 

(Koch,  Flora  Germanicaj  Babington,  Manual  of  Britiih  Botany  ; 
Phylologitl,  voL  i) 

BARIDIUS,  a  genus  of  Insects  of  the  order  Coboplera  and  family 
CaraUionidai.  These  *re  cylindrical  little  beetles  which  feed  upon 
aquatic  plants.  They  ore  generally  of  a  black  colour,  and  more  or 
less  covered  with  a  whitish  down. 

BARIS,  a  genus  of  Insects  belonging  to  the  order  CoUoplera 
and  family  Curculienidir.    The  species  of  this  genus  feed  upon  the 

dead  parts  of  trees.     One  of  the  species,  Bari*  lignariw,  feeds  r 

the  elm  tree,  both  in  the  larva  state  and  that  of  the  perfect  ini 
When  the  little  beetle  is  about  to  la;  its  eggs  it  generally  selects  the 
interior  of  a  hollow  tree  for  that  purpose,  and  bores  a  hole  with  its 
nhort  snout  in  the  dead  wood  where  it  in  still  tolerably  sound ;  this 
being  accomplished  it  enters  the  hole,  hinder  part  first,  deposits  its 
eggs,  and  dies :  the  hole  being  only  j  uat  the  size  of  its  cylindrical  body, 
it  thus  forms  a  protection  for  its  young  by  stopping  the  hole  bo  thai 
no  other  insect  can  enter.  It  is  not  known  that  it  ever  attacks  any 
other  wood  but  that  port  where  the  sap  has  ceased  to  flow,  and  conse- 
quently the  tree  can  receive  no  injury  from  this  little  weevil. 

BARITA,  tbe  name  given  by  Ouvier  to  a  genus  of  Birds  which  he 
places  among  the  Shrikes,  but  which  V  igors  considers  to  belong  to  the 
family  of  Crows. 

The  following  are  the  characters  of  Barila  .—Bill  hard,  long,  and 
strong,  convex  above,  slightly  hooked  at  the  extremity,  near  which 
both  mandibles  are  notched  ;  nostrils  lateral,  and  longitudinal  near 
the  base  ;  legs  stout ;  outer  toe  joined  to  the  middle  one  an  far  u 
first  joint ;  inner  toe  entirely  free ;  hind  toe  elongated  ;  claws  st 
and  curved. 

Bari/a  Tibicea,  the  Piping  Crow,  common  in  New  South  Wales, 
where  Qaoy  and  Oaimard,  the  able  naturalists  attached  to  Freyeinet's 
Expedition,  saw  numbers  of  them  on  the  Blue  Mountains,  living  gre- 
yariously  in  email  troops,  will  serve  as  an  illustration  of  the  genus. 


Piping  Crow  {Bantu  TlWcn,). 

The  bird  brought  home  by  Freycinet  reached  France  alive,  and  by 
its  good-natured  and  amusing  manners  became  a  great  favourite  while 
on  ship-board.  It  was  a  skilful  mimic,  and  clucked  and  cackled  like 
a  hen ;  but  its  imitation  of  a  young  cock  was  complete.  It  had  been 
trained  to  whistle  sura  at  Port  Jackson,  and  some  of  these  it  appeared 
to  forget,  but  recollected  them  on  being  prompted. 

BARK,  in  Vegetable  Physiology,  is  the  external  coating  of  the  stem 
and  branches  of  plants,  enaheathlng  the  wood.  In  woody  Exogent  it 
separatee  spontaneously  from  the  wood  in  spring  and  summer,  and  in 
herbaceous  plants  of  the  same  class  it  may  be  easily  removed  with  a 
little  care  ;  but  in  Endogens  and  Acrogens  it  is  so  continuous  with  the 
central  part  of  too  stem  that  it  can  never  be  divided  except  by 
violence,  and  by  lacerating  the  tissue  which  lies  immediately  below 
it.  This  difference  arises  from  the  manner  in  which  the  plants  ol 
these  three  great  natural  classes  respectively  grow.  Exogens  add 
annually  new  matter  to  the  inside  of  their  bark  and  the  outside  of 
their  wood,  which  renders  it  necessary  that  a  spontaneous  separation 
of  wood  and  bark  should  take  place  in  order  to  make  room  for  the 
newly-generated  substance  ;  but  Endogens,  which  grow  by  addition  to 
their  centre,  and  Acrogens,  by  elongation  of  their  point,  require  no 
such  separation.     [ExOOBNS  ;  Endooinb  ;  Acbooihs.] 

Bark  may  be  considered  to  originate  thus : — When  a  plant  is  iu  the 
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state  of  embryo,  that  part  which  finally  develops  into  a  stem  and 
root,  or,  as  botanista  say,  into  the  axis  of  growth,  is  something  like 
two  cones  applied  to  each  other  by  their  bases,  but  it  will  simplify 
our  ideas  if  we  consider  it  aa  a  cylinder.  In  a  dormant  state  it  con- 
sists of  nothing  but  cellular  substance  ;  bat  in  Exogens,  as  soon  as  the 
cotyledons,  or  seed-leaves,  are  roused  into  growth,  woody  matter  Is 
generated  in  tha  form  of  a  number  of  little  bundles,  which  are 
arranged  in  a  circle  (a  a)  about  half 
way  from  the  centra  to  the  circum- 
ference, thus  forming  a  sort  of  hollow 
cylinder  within  the  first.  The  cylinder 
so  commenced  outs  off  the  cellular  sub-  / 
stance  into  two  parte  :  one  central  (&),  / 
which  finally  becomes  pith,  and  tbe  j 
other  external  (c),  which  becomes  bark  ; 
the  two  maintaining  their  connection  \ 
by  means  of  the  passages  (d  d)  between  \ 
the  woody  bundles  (a  a).  These  pas- 
sages ultimately  become  tbe  medullary 
processes.  The  direction  thus  given  in 
the  beginning  to  the  several  parts  in  the 
interior  of  an  exogenous  stem  is  never  afterwards  departed  from,  but 
all  the  additions  which  are  subsequently  made  are  moulded,  as  it 
were,  upon  this  original  form.  The  woody  bundles  (a  »)  increase  in 
size  by  growing  outwards,  and  consequently  the  medullary  processes 
are  extended;  the  bark  continues  to  grow  and  give  way  to  the  pressure 
of  the  wood  from  within,  till  at  last  a  year's  increase  has  been  accom- 
plished- Up  to  this  time  no  separation  between  the  wood  and  the 
bark  has  taken  place  ;  but  in  a  second  year,  aa  it  is  necessary  for  the 
new  matter  to  be  added  to  the  outside  of  the  wood  and  to  the  inside 
of  the  bark  (at  d  d),  a  spontaneous  separation  of  the  two  takes  place 
over  the  whole  surface  of  the  wood,  the  medullary  processes  softening, 
stretching,  and  growing  externally,  in  order  to  admit  of  such  a  sepa- 
ration. But  Endogens  and  Acrogens  always  retain  their  bark  in  the 
same  connection  with  the  wood  as  it  is  in  Exogens  at  the  end  of  the 
first  year,  there  being  no  necessity  for  a  separation  between  the  two 
in  order  to  admit  of  subsequent  growth. 

In  its  anatomical  structure  bark  consists  of  a  mass  of  cellular  tissue 
pierced  longitudinally  by  woody  matter,  which  is  composed  entirely  of 
woody  tubes  without  any  trace  of  vessels,  but  which  is  sometimes 
accompanied  by  long  fistular  cavities,  in  which  resinous,  or  milky,  or 
juicy,  or  other  secretions  are  lodged. 

In  the  first  year  of  its  existence  bark  is  a  cylinder,  the  woody 
matter  of  which  is  a  continuation  of  tbat  of  tbe  wood  itself.  In 
Endogens  and  Acrogens  it  undergoes  no  material  increase  or  alteration 
subsequently,  unless  it  be  that  the  parts  are  increased  in  quantity 
without  shifting  their  position.  But  in  Exogens,  in  consequence  of 
their  wood  being  annually  augmented  by  external  additions,  as  before 
stated,  the  bark  undergoes  annual  changes.  Corresponding  with  the 
annual  additions  to  the  wood  are  annual  additions  to  the  inside  of  the 
bark,  consisting  of  a  cellular  layer  overspreading  the  whole  of  tha 
inside,  and  then  a  layer  of  woody  matter,  which  answers  to  the  spaces 
of  wood  included  between  the  medullary  processes.  These  annual 
additions,  which  are  called  the  liber  (whence  books  which  were  written 
upon  such  layers,  properly  prepared,  were  called  libri),  must  therefore 
be  exactly  the  same  in  number  as  the  annual  layers  of  wood,  and 
would  be  arranged  with  equal  regularity  If  the  bark  were  not  affected 
by  any  disturbing  cause.  But  in  consequence  of  the  wood's  perpetual 
increase  in  diameter  there  is  an  incessant  lateral  strain  upon  the 
liber,  so  that  after  the  first  year  there  is  little  trace  of  regularity  to  be 
discovered  in  the  structure  of  the  bark.  It  soon  becomes  a  mere 
confused  mass  of  woody  tubes  and  cellular  tissue,  in  which  all  trace 
of  annual  concentric  formation  has  disappeared.  The  manner  in 
which  it  was  originally  generated  is  however  said  to  be  detected  in 
some  plants  by  the  facility  with  which  the  bark  will  peel  into  layer 
after  layer;  but  it  may  be  doubted  whether  this  phenomenon  is  not 
more  connected  with  the  original  arrangement  of  the  tissue  of  which 
the  bark  is  composed  than  with  the  annual  formations.  These  layers 
are  sometimes  so  numerous  that  as  many  as  ISO  have  been  separated 

When  the  bark  of  an  Exogenous  tree  is  examined,  it  will  bo  found 
to  consist  of  four  parts  or  layers,  which  to  a  greater  or  less  extent  can 
be  made  out  in  every  tree.  These  layers  have  been  technically  called 
the  Epidtrmit,  the  Epiphlaum,  the  M aephttwm,  and  the  EndopUaum. 

The  Epidermis  is  but  a  continuation  of  that  layer  of  condensed 
cellular  tissue  which  is  found  on  the  external  surface  of  every  part  or 
organ  of  the  plant.  It  varies  in  thickness  as  well  aa  compactness  in 
almost  every  tree.  It  is  frequently  split  up  by  the  growth  of  the 
layers  which  lie  beneath  it,  and  with  tbe  next  layer  is  separated  from 
the  stem  in  large  pieces,  as  is  the  case  in  the  common  Birch  {Bttula 
alba).  Like  the  epidermis  on  the  leaves,  it  possesses  stomatee,  which 
in  the  case  of  plants,  aa  tbe  Cactactir,  seem  to  possess  the  power  of 
performing  the  functions  of  the  same  organs  on  tha  leaf.  The  eni- 
dermis  is  variously  coloured  as  well  as  affected  by  the  colour  of  the 
layer  immediately  bensath  it 

The  Bptphlaum  is  the  outermost  layer  of  bark  ;  it  is  composed  of 
cellular  tissue,  and  when  cut  through  presents  under  the  microscope 
a  tabular  appearance  indicative  of  pressure  above  and  below.    This 
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layer  ia  very  variable  in  its  development  Sometimes  it  grows  to  a 
very  remarkable  extent,  as  is  seen  in  the  Cork  Oak  (Quercus  Suber), 
in  which  the  layer  of  the  bark  used  for  making  corks,  &&,  is  the 
endophlseum.  On  this  account  it  has  been  called  the  Suberous  Layer. 
It  occurs  in  other  plants  besides  the  Querent  Suber,  and  constitutes  a 
very  pretty  variety  of  the  common  elm,  in  which,  in  consequence  of 
the  growth  of  the  suberous  layer,  the  stem  becomes  quite  altered  in 
character. 

The  Mesophlomm  lies  immediately  beneath  the  epiphtaum ;  it  con- 
sists of  a  layer  of  polyhedral  cellular  tissue,  and  in  the  oells  of  which 
it  is  composed  the  colouring  matter  of  the  bark  is  deposited.  It  is  in 
these  cells  that  chlorophyle  ia  deposited  in  the  stems  of  most  young 
plants,  which  give  to  them  their  green  and  fresh  appearance.  Even  when 
the  epidermis  has  assumed  another  colour  the  epiphlseum  often  appears 
quite  green,  as  is  the  case  in  the  common  Elder  (Sambucus  nigra). 

The  mesophlsBum,  with  the  epiphtaum  above  it,  is  often  split  by 
the  growth  of  the  endophlseum  beneath,  giving  to  trees  the  rough 
broken  surface  which  they  often  present  The  mesophtoum  and 
epiphleeum  are  occasionally  thrown  off  from  the  same  cause  as  the  epi- 
dermis. The  under  layers  grow  rapidly,  and  the  union  between  them 
and  the  upper  layers  being  maintained  by  no  organic  matter,  the  latter 
is  thrown  off.  This  takes  place  in  the  Plane  (Plat anus),  in  which  large 
masses  of  the  epiphleeum  are  constantly  flaking  off  New  cellular  layers 
in  this  case  are  formed  below,  and  it  is  supposed  that  this  process  ex- 
plains the  reason  of  the  tolerance  which  the  planes  exhibit  of  a  London 
atmosphere.  In  other  trees  the  function  of  the  bark  is  interfered  with 
by  the  particles  of  carbon  and  perhaps  gases  affecting  the  function  of 
the  bark,  whilst  the  plane,  constantly  renewing  the  outer  layers  of 
its  bark,  is  not  liable  to  this  interruption.  Whether  this  explanation 
be  the  true  one  or  not,  it  is  certainly  very  remarkable,  that  ox  all  trees 
the  plane  flourishes  best  in  the  squares  of  the  metropolis. 

The  Endophkeum,  or  Liber,  is  the  inner  layer  of  the  bark,  and  con- 
sists of  woody  fibre  as  well  as  cells,  that  is,  of  vascular  as  well  as 
cellular  tissue.  The  vascular  tissue  grows  here  in  the  form  of  bundles, 
as  it  does  in  the  wood  itself  Its  fibrous  character  is  made  manifest 
during  the  growth  of  many  trees.  In  the  vine  it  is  thrown  off  with 
the  layers  above  it  by  the  growth  of  the  wood  underneath.  In  the 
Lace-Bark  Tree  (Lagetta  Limttaria),  the  growth  of  the  wood  beneath 
the  bark  causes  such  an  arrangement  of  the  fibres  that  they  are  separated 
from  one  another,  but  making  junctions  where  they  cross,  they  form 
a  natural  kind  of  net-work,  which  has  been  employed  as  a  substitute 
for  artificial  net-work  in  the  construction  of  ornamental  clothing. 
The  liber  of  the  bark  of  plants  is  much  less  dense  than  the  wood ; 
hence,  where  pliable  materials  are  required,  it  is  often  made  use  of,  as 
in  the  construction  of  mats  from  the  bark  of  a  species  of  TUia,  and  the 
use  of  the  bark  of  various  trees  in  different  parts  of  the  world  as  a 
substitute  for  cordage. 

The  bark  is  nourished  in  the  same  manner  as  the  wood  of  the  tree, 
by  sap  carried  into  the  stem  from  the  roots  below.  The  cellular  and 
vascular  tissue  of  which  it  is  composed,  as  long  as  thev  live,  are 
capable  of  producing  new  cells,  by  which  a  new  and  increasing  growth 
is  ever  supplied. 

(Schleiden,  Principles  of  Scientific  Botany  ;  Lindley,  Introduction  to 
Botany;  Balfour,  Manual  of  Botany.) 

BARLE'RIA,  a  genus  of  plants  belonging  to  the  natural  order 
Acanthacece,  and  characterised  by  the  spiny  processes  of  its  bracts, 
the  large  size  of  the  upper  and  lower  sepals,  and  its  funnel-ehaped 
corolla,  which  is  often  so  twisted  that  the  upper  segment  becomes 
lowest  The  species  are  natives  of  various  parte  of  the  East  Indies. 
A  few  of  them  nave  been  introduced  to  our  gardens,  of  which  Barleria 
lupulina,  with  its  large  bracts  resembling  hops,  and  B.  Prionitis,  a  com- 
mon swamp-plant  in  Java,  are  the  most  remarkable.  They  all  require 
to  be  cultivated  in  a  hot-house,  and  are  propagated  readily  by  cuttings. 

BARLEY.    [Hobdeux.] 

BAROLITE,  a  synonym  of  Witherite,  the  native  carbonate  of  Barytes. 
[Barytes.] 

BAHOMETZ,  a  singular  vegetable  production,  of  which,  under  the 
name  of  Scythian  Lamb,  many  fabulous  stories  are  told.  It  was  said, 
among  other  things,  to  be  part  animal,  part  vegetable,  and  to  have  the 
power  of  devouring  all  other  plants  in  its  vicinity.  It  is  in  reality 
nothing  but  the  prostrate  hairy  stem  of  a  fern  called  Aspidium  Baro- 
metz,  which,  from  its  procumbent  position  and  shaggy  appearance, 
looks  something  like  a  crouching  animal,  just  as  the  hairy  tawny  end 
of  the  Trichomona  Canariensis  looks  like  a  hare's  foot,  whence  its 
English  name  of  Hare's  Foot  Fern.    [Aspidium.] 

BARREN  FLOWERS,  in  Botany,  are  either  those  which  bear  only 
stamens  without  a  pistil,  or  which  have  neither  stamens  nor  pistil 
Flowers  of  the  former  description  are  very  common :  those  of  the 
latter  kind  are  chiefly  found  in  Grasses  and  Sedges,  where  they  often 
consist  of  nothing  more  than  a  deformed  scale. 

BARRIS,  a  name  given  on  the  coast  of  Guinea  to  two  very  different 
animals,  the  Chimpanzee  or  African  Ape  (Pithecus  Troglodytes),  and 
the  Mandrill  (Cynocephalus  Mormon),  a  large  and  formidable  species  of 
baboon.    [Ape;  Baboon;  Chimpanzee.] 

BARSO WITE,  a  mineral  occurring  in  massive  and  in  granular  dis- 
tinct concretions.  Its  colour  is  snow-white ;  fracture  splintery  or 
imperfectly  foliated ;  hardness  5*5 ;  lustre  of  the  compact  varieties 
dull;  of  the  granular,  feebly  pearly  ;  translucent  on  the  edges.    .The 


specific  gravity  is  2*740.    It  occurs  at  Barsowskoj,  in  the  Ural  Moun- 
tains.   It  has  the  following  composition  : — 

Silica 49-08 

Alumina 32*76 

Lime 18*16 

BARTSIA  (in  honour  of  John  Bartsch,  M.D.,  a  friend  of  Linnaeus), 
a  genus  of  plants  belonging  to  the  natural  order  Scrophulariacece.  It 
has  a  bell-shaped  4-fid  calyx,  a  tubular  ringent  corolla,  a  pointed  many- 
seeded  capsule,  the  seeds  compressed  at  the  hilum,  with  winged  ribs 
on  the  back.  There  is  but  one  British  species,  the  B.  alpina,  which 
has  ovate,  opposite,  bluntly-serrate,  slightly-clasping  leaves.  It  is  a 
rare  plant,  and  only  found  in  alpine  pastures.  The  B.  Odontites  of 
Smith's '  English  Flora*  is  now  referred  to  the  genus  Euphrasia,  as 
B.  Odontites.  [Euphrasia.]  B.  alpina  is  found  in  subalpine  regions 
throughout  Europe. 

B.  maxima  has  a  branched  stem,  opposite  lower  leaves,  alternate 
superior  ones,  oblong,  bluntly  and  coarsely  toothed;  lower  lip  of 
corolla  longer  than  the  upper  one,  segments  of  the  lower  lip  obtuse, 
equal  in  size.  It  is  a  native  of  Candia,  and  attains  a  height  of  one 
and  a  half  or  two  feet.  B.  Trixago  is  a  native  of  the  south  of  Europe 
and  Asia.  B.  acuminata  is  found  in  America.  B.  viscosa  of  Smith  is 
now  Trixago  viscosa.  It  has  opposite  leaves,  the  upper  ones  alternate, 
ovate-lanceolate,  sessile,  acutely  serrate.  The  genus  Trixago  differs 
from  Bartsia  in  its  seeds  being  slightly  angular,  very  minutely  crenate- 
ribbed,  with  a  basal  hilum.  Babington  and  Koch  both  adopt  the  genua 
Trixago,  but  the  latter  refers  B.  viscosa  of  Smith  to  the  genus  Euphrasia, 

(Don,  Gardener's  Dictionary;  Koch,  Flora  Oermanica;  Babington, 
Manual) 

BARYTES,  or  BARYTA,  the  Oxide  of  Barium.  The  Oxide  of 
Barium  is  found  in  the  earth  in  combination  with  acids,  principally 
the  sulphuric  and  carbonic. 

Native  Sulphate  of  Barytes,  known  by  the  name  of  Heavy  Spar,  also 
Hepatite  and  Bologna  Spar,  presents  itself  in  various  forms,  as  crystal- 
line, fibrous,  saooharoid,  compact,  and  earth  v.  The  crystals  are  usually 
tabular,  in  modified  rhombic  and  rectangular  prisms.  Its  degree  of 
hardness  is  from  8  to  8*5,  and  the  specific  gravity  from  4*8  to  4*7. 
Some  varieties  are  fetid  when  rubbed.  It  is  composed  of  sulphuric 
acid  84,  and  barytes  66.  It  decrepitates  before  the  blowpipe,  and 
fuses  with  difficulty.  It  is  distinguished  by  its  heavy  specific  gravity 
from  CeUstine  and  Arragonite,  and  from  the  various  carbonates  by  not 
effervescing  with  acids.  Heavy  Spar  is  often  associated  with  the  ores 
of  other  metals. 

This  substance  is  much  used  in  the  arts.  It  is  ground  up  and  used 
as  white  paint,  and  also  for  adulterating  white  lead.  Mixed  with 
equal  parts  of  white  lead,  it  is  sometimes  called  Venice  White;  and 
another  variety,  with  twice  its  weight  of  barytes,  is  called  Hamburgh 
White  ;  and  another,  one-third  white  lead,  is  called  Dutch  White.  The 
barytes  in  these  mixtures  seems  to  prevent  the  white  lead  from  being 
tarnished  by  sulphuretted  hydrogen,  and  they  are  therefore  preferred 
for  some  kinds  of  painting.  The  variety  called  Bologna  Spar  is  highly 
phosphorescent  after  calcination.  AUomorphite  is  a  synonym  of 
Heavy  Spar.  Cawk  is  a  massive  variety.  Dreelite  is  a  sulphate  of 
barytes  and  lime. 

rfative  Carbonate  of  Barytes,  Witherite,  Barolite,  is  remarkable  for  its 
high  specific  gravity,  being  4*8.  It  is  prismatic,  and  occurs  generally 
in  6-mded  prisms,  or  modified  rhombic  prisms,  very  imperfectly 
cleavable.  It  is  also  found  in  globular  botryoidal  shapes,  showing  a 
prismatic  structure.  It  is  brittle,  and  decrepitates  before  the  blow- 
pipe, fusing  easily  into  a  transparent  globule,  which  becomes  opaque  on 
cooling,  ft  effervesces  with  nitric  acid,  and  is  composed  of  barytes, 
77*6,  and  carbonic  acid,  22*4.  It  is  found  chiefly  at  Alston  Moor  in 
Cumberland,  and  Anglesarke  in  Lancashire,  and  also  in  Styria. 

Witherite  is  a  poisonous  mineral,  and  is  used  for  killing  rats.  It  is 
also  employed  in  pyrotechny  for  .making  the  nitrate  which  gives  a 
yellow  colour,  and  it  is  used  as  a  water-colour.  Baryto-Calcite  and 
Bromlite  are  varieties,  the  former  from  Alston  Moor  in  Cumberland, 
the  latter  from  Bromley  HQL  They  consist  of  the  carbonate  of  lime 
and  baryta.  Sulphato-Carbonate  of  Barytes  is  a  variety  containing  the 
sulphate  of  barytes. 

(Dana,  Manual  of  Mineralogy.) 

BARYTO-CALCITE.    [Barytes.] 

BARYTO-CELESTINE,  a  sulphate  of  Barytes  and  Strontia. 
[Strontia,  see  Supp.1 

BARYT0-8TR0NTIANITE,  a  carbonate  of  Barytes  and  Strontia. 
[Strontia,  see  Srjpp.] 

BASALT,  a  hard  dark-coloured  rock  of  igneous  origin.  The 
chemical  composition  is  variable,  as  appears  from  different  analyses, 
two  of  which,  by  Beudant  and  Phillips,  are  as  follows  : — 


Beudant. 

Phillips. 

Beaulieu. 

Saxony. 

Difference 

Silica 

.    50*5 

44*50 

15*00 

Alumina            .    . 

11*5 

16*75 

5*25 

Lome 

1*8 

9*50 

8*20 

Magnesia 
Soda 

00 

2*25 

2*25 

5*9 

2*60 

3*30 

Potash 

1-6 

0*00 

1*60 

Oxide  of  Iron . 

.20-2        . 

20*00 

0*20 

Oxide  of  Manganew 

r     0-0 

0-12 

012 
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True  Bssr.lt  has  bean  regarded  u  composed  of  Augito,  Felspar,  uid 
oxide  of  Iran  ;  but  this  definition  is  far  too  limited  for  either  theoreti- 
cal or  practical  purposes,  unless  the  constituent  minerals  be  considered 
of  variable  chemical  compositions,  aa  appears  to  be  the  case.  Since 
Augiteand  Hornblende  may,  from  the  researches  of  Rose,  bo  regarded 
as  the  same  mineral,  it  follows  that  a  very  fine-grained  Greenstone, 
containing  a  considerable  percentage  of  oxide  of  iron,  can,  even  under 
this  definition,  be  considered  a  true  Basalt  There  can  indeed  be  little 
doubt  that  the  same  igneous  rock  has  been  termed  Greenstone  when 
the  grains  of  Felspar  and  Hornblende  were  sufficiently  distinct,  which, 
when  exceedingly  fine-grained,  has  been  named  Basalt.  Basalt  can 
only  be  considered  as  one  variety  of  that  mass  of  melted  rock  which 
has  been  ejected  at  various  periods  from  beneath  the  crust  of  the 
globe,  and  to  which  various  names  have  been  assigned,  according  to 
the  characters  which  circumstances  have  impressed  upon  different 

Like  others  of  the  same  class.  Basalt  occasionally  passes  into  many 
rocks  which  have  been  in  a  state  of  fusion  beneath  the  surface  of  the 
earth,  and  subsequently  ejected.  Dr.  Hibbert  notices  a  passage  of 
Basalt  into  Granite  in  the  Shetland  Islands  (Brewster's  '  Edinburgh 
Journal  of  Science,'  vol  i.  p.  107.)  When  however  we  view  the  mass 
of  igneous  rocks  generally,  it  appears  that  Basalts  sre  the  products  of 
comparatively  late  geological  epochs.  We  may  therefore  infer  that 
during  the  earlier  states  of  our  planet,  conditions  were  not  favourable 
to  their  production,  or  at  least  to  their  propulsion  to  the  surface ; 
though  probably  some  varieties  of  Hornblende  Rock,  particularly  when 
impregnated  with  much  oxide  of  iron,  do  not  differ  materially  from 
Basalt  in  their  chemical  contents.  The  modo  of  occurrence  of  these 
rocks  and  of  Basalts  is  however  very  different. 

Basalt  is  a  rock  of  very  extensive  occurrence  on  the  surface  of  the 
earth,  and  is  very  frequently  detected  in  the  vicinity  of  volcanoes, 
both  extinct  and  active.  The  greatest  mass  of  Basalt  yet  observed  is 
that  noticed  by  Colonel  Sykes  in  the  Deccan,  constituting  the  surface 
of  many  thousand  square  miles  of  that  part  of  India.  This  immense 
mass  of  Basalt  is  either  massive,  prismatic,  or  globular,  occurs  in  hori- 
zontal beds,  and  is  traversed  by  dykes  [Dike]  of  Basalt,  which  some- 
times cross  each  other.  There  is  no  trace  of  any  crater  in  this 
basaltic  region ;  and  indeed  this  is  the  case  with  numerous  other 
districts  of  Basalt,  whence  it  has  been  inferred  that  such  tabular  masses 
have  not  been  ejected  from  a  conical  vent  similar  to  those  of  volcanoes, 
but  that  the  Basalt  of  which  they  are  formed  rose  through  cracks  and 
fissures  while  in  a  highly  liquid  state,  spreading  out  in  sheets  of 
melted  matter  over  the  adjacent  rocks. 

As  Basalt  is  frequently  columnar,  it  is  a  rock  which  has  excited 
much  popular  attention,  and 
travellers  have  been  some- 
times induced  to  describe 
rocks  as  basaltic  merely  be- 
cause they  were  columnar, 
which  however  is  a  character 
that  this  rock  possesses  in 
common  with  many  others  of 
igneous  origin.  When  Basalt 
occurs  in  horizontal  tabular 
masses,  and  is  columnar,  the 
columns  are  generally  perpen- 
dicular, aa  in  the  annexed 
figure.  When  Basalt  forms 
the  substance  of  a  perpendi- 
cular dyke,  cutting  through 
other  rocks,  and  is  columnar, 
the  columns  are  usually  hori-  . 
■ontaL  in  the  manner  repre- 
sented beneath,  a  being  the 
basaltic  dyke,  and  b  h  the  rocks 
through  wh  ich  the  dyke  passes. 
Basaltic  columns  are  some- 
times also  curved,  and  of  this 
mode  of  occurrence  there  is  a 
beautiful  example  in  the  island 
of  Staffs. 

When  basaltic  cell 
action  of  breakers  o 
some  great  ruined 
work  of  art.  Such 
deceptive     appear- 


countries,  and  es- 
pecially in  ludia, 
masses  of  Basalt 
rise  suddenly  from 
the  plains,  and  the 
broken  columns, 
shooting  upwards,  may  readily  at  a  distance  be  mistaken  for 
buildings.  When  viewed  from  above,  the  heads  of  a  number  of 
basaltic  columns,  if  unbroken,  appear  like  a  pavement  composed 
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polygonal  pieces  of  stone  fitted  into  each  other,  as  in  Um 
following  figure. 

According  to  Mr.  Gregory  Watt  the 
columnar  structure  of  Basalt  is  due  to 
the  pressure  of  numerous  spheres  or 
spheroids  on  each  other  during  the  cool- 
ing of  the  rock,  such  spheres  or  sphe- 
roids being  produced  in  planes  of  refri- 
geration or  absorption.  This  author  £ 
took  seven  cwts.  of  an  amorphous  Basalt  * 
named  Rowley  Rag,  kept  it  in  fusion 

for  more  than  six  hours,  and  cooled  it  so  gradually  that  eight  days 
elapsed  before  it  wss  taken  from  the  furnace.  The  shape  of  the  mass 
was  uneven,  and  while  the  thinner  portion  was,  in  consequence  of 
more  rapid  cooling,  vitreous,  the  thicker  was  stony,  the  one  state 
passing  into  the  other.  It  was  observed  that  numerous  spheroidshad 
been  formed,  sometimes  two  inches  in  diameter.  They  were  radiated 
with  distinct  fibres,  the  latter  also  forming  concentric  coats  when 
circumstances  were  favourable  to  such  an  arrangement.  When  the 
temperature  had  been  sufficiently  continued,  the  centres  of  the 
spheroids  became  compact  before  they  attained  the  diameter  of  half 
an  inch.  When  "  two  spheroids  came  into  contact  no  penetration 
ensued,  but  the  two  bodies  became  mutually  compressed  and  sepa- 
rated by  a  plane,  well  defined,  and  invested  with  a  rusty  colour,"  and 
when  several  met  they  formed  prisms. 

The  following  are  Mr.  Gregory  Watt's  inferences  from  these  facte  :— 
"  In  a  stratum  composed  of  an  indefinite  number  in  superficial  extent, 
but  only  one  in  height,  of  impenetrable  spheroids,  with  nearly  equi- 
distant centres,  if  their  peripheries  should  come  in  contact  in  the  same 
plane,  it  seems  obvious  that  their  mutual  action  would  form  them  into 
hexagons  ;  and  if  these  were  resisted  below,  and  there  was  no  opposing 
cause  above  them,  it  seems  equally  clear  that  they  would  extend  their 
dimensions  upwards,  and  thus  form  hexagonal  prisms,  whose  length 
might  be  indefinitely  greater  than  their  diameters.  The  farther  the 
extremitdea  of  the  radii  were  removed  from  the  centre,  the  greater 
would  be  their  approach  to  parallelism  ;  and  the  structure  would  be 
finally  propagated  by  nearly  parallel  fibres,  still  keeping  within  the 
limits  of  the  hexagonal  prism  with  which  their  incipient  formation 
commenced  ;  and  the  prisms  might  thus  shoot  to  an  indefinite  length 
into  the  undisturbed  central  mass  of  the  fluid,  till  their  structure 
was  deranged  by  the  superior  influence  of  a  counteracting  cause." 
('Observations  on  Basalt,  ftc.;"  'Phil  Trans.,'  1804.) 

According  to  this  theory,  which  is  certainly  the  best  hitherto 
framed  to  account  for  the  columnar  structure  of  Basalt,  the  irregu- 
larity of    the    prisms  would 
obviously  depend  upon  the  un- 
equal distances  of  the  centres 
"  of  the  spheroids,  and  the  con- 

sequent unequal  pressure;  and 
it  is  further  inferred  that  the 
joints  sometimes  observable 
in  basaltic  columns  correspond 
with  the  concentric  coats 
noticed  above.  Two  of  the 
most  beautiful  examples  of 
columnar  Basalt  hitherto  dis- 
covered are  found  in  the  British 
Islands,one  forming  the  Giant's 
Causeway,  on  the  north  coast 
of  Ireland,  and  the  other 
at  Stafla,  among  the  Hebrides. 
The  largest  columns  yet  ob- 
served are  found  at  Fairhead 
former  place,  where, 


the 


lent  of  some  by  the 
Ordnance  Trigonometrical  Sur- 
vey of  Ireland,  the;  are  SlT 
feet  in   height,   the   sides   of 
""*-  ■■  these  enormous  prisms  ocoa- 

sionslly  measuring  5  feet. 
Some  non-columnar  Basalts  present  no  trace  of  any  particular 
arrangement  of  parts,  while  other*  show  a  globular  structure,  so  that 
when  the  rock  becomes  more  decomposed  it  has  the  appearance  of 
numerous  bombshells  and  cannon-balls  cemented  together  by  a  ferru- 
ginous substance.  This  globular  structure  is  sometimes  also  apparent 
whan  the  decomposition  of  the  rock  has  not  been  considerable,  being 
well  exhibited  in  the  concentric  arrangement  of  coats  of  Basalt  round 
oentree  at  variable  distances  from  each  other. 

Other  Basalts  are  amygdaloidal,  containing  a  variety  of  substances, 
such  as  Agates,  Onyxes,  and  other  minerals,  which  have  been  infil- 
trated into  cavities  formed  by  bubbles  of  gas  or  vapour  while  the  rock 
was  in  a  state  of  fusion.  Aa  these  bubbles  have  sometimes  been 
lengthened  by  the  flow  of  the  rook  before  it  finally  cooled,  the  infil- 
trated contents  filling  such  lengthened  cavities  have  the  appearance  of 
almonds  sticking  in  the  mass  of  the  rock,  whence  the  name  amygda- 
loid. When,  as  sometimes  occurs,  a  great  tabular  mass  of  Basalt  is 
composed  of  superimposed  beds,  some  oolnmnar,  some  amorphous^ 
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tnd  others  amygdaloidal ,  thane  characters  are  sufficient  to  authorise 
oonclusion  that  the  whole  maaa  hu  not  been  produced  at  one  upburst 
of  Basalt,  but  that  there  were  several  flows  of  melted  matter  to  which 
different  conditions  gave  different  characters  ;  the  amygdaloidal  struc- 
ture particularly  pointing  to  the  absence  of  very  considerable  pressure 
upon  the  Basalt  so  characterised,  before  it  became  solid. 

BASANITE,  a  variety  of  Jasper. 

BAS1CERINE,  a  hydro-fluoride  of  Cerium. 

BASIL.       fC  A  LAM  IN  TEA.) 

BA'SILISK  (Btuiliicut,  Daudin),  a  genus  of  Saurian  Reptiles, 
belonging  to  the  Iguanian  Family.  It  is  to  be  observed  that  the 
Basilisk  of  modem  Erpetology  is  a  very  different  animal  from  the 
Basilisk  (&turi\l<rico;)  or  Royal  Serpent  of  antiquity,  the  Tapha  or 
Ttyphoni  of  the  Hebrews,  which  is  translated  Cockatrice  in  our  English 
version  of  the  Scriptures,  and  which  was  formerly  the  subject  of  so 
many  fabulous  narrations.     [Cocbatrics.] 

The  Basilisks  are  distinguished  from  other  genera  of  the  Iguanian 
Reptiles  by  the  absence  of  the  lax  and  dilatable  skin  under  the 
throat,  by  the  want  of  thigh  pores,  and  still  more  particularly  by  the 
elevated  crest  or  fin  which,  like  the  dorsals  of  some  fishes,  runs  along 
the  whole  length  of  the  back  and  tail,  and  is  supported  by  the  spinous 
processes  of  the  dorsal  and  caudal  vertebra.  To  the  occiput  is 
attached  a  membranous  bag,  which  the  Basilisk  has  the  power  of 
distending  with  air,  or  emptying,  as  its  occasions  require,  and  which 
appears  to  supply  in  this  genua  the  absence  of  the  dilatable  skin  on 
the  throat,  with  which  nature  has  furnished  the  guanas,  either  as  a 
reservoir  to  contain  a  quantity  of  fresh  air  to  supply  their  necessities 
while  diving,  or  by  enlarging  their  magnitude  without  adding  to  their 
weight,  to  assist  them  in  the  actions  of  swimming  and  in  keeping  the 
head  above  water,  or  perhaps  for  both  these  purposes.  In  the  parti- 
cular case  of  the  Basilisks,  their  aquatic  habits  are  still  more  power. 
fully  increased  by  the  vertical  fin  of  the  back,  which,  like  that  on 
the  tail,  is  capable  of  being  erected  or  depressed  at  the  will  of  the 
animal,  and  consequently,  whilst  it  does  not  impede  its  motions  on 
the  dry  land,  greatly  facilitates  its  power  of  swimming  and  moving 
about  in  the  water.  In  short,  these  animals  may  be  said  to  cany 
about  with  them  a  portable  swimming  apparatus,  which  is  of  the 
utmost  service  to  them  as  aquatic  animals,  without  encumbering 
them  at  other  times, — a  beautiful  provision  of  nature  to  supply  the 
deficiency  of  pelmated  or  webbed  feet,  which,  as  in  the  case  of  all  other 
palmated  animals,  would  have  reduced  the  progression  of  the  Basilisks 
on  land  to  a  slow  and  awkward  gait,  and  rendered  it  altogether 
impossible  for  them  to  ascend  trees  or  move  securely  among  their 
branches.  Yet  their  whole  organic  structure,  the  length  of  their 
limbs,  and  the  division  and  flexibility  of  their  toes,  all  announce  the 
rapidity  of  movement  and  arboreal  habits  of  these  animals,  in  which 
are  united,  by  the  most  simple  means,  functions  and  habits  the  most 
directly  opposed  to  one  another.  The  genus  Ophryttta  of  authors 
exhibits  much  of  the  same  structure,  though  perhaps  not  quite  so 

usually  referred  to  this  genua. 

1.  B.  mitratut  (Daudin),  the  Hooded  Basilisk,  measures  7  or  S  inches 
from  the  nose  to  the  origin  of  the  tail,  which  is  itself  nearly  twice  as 


Hooded  Bulliik  (J?,  mitratvt). 
long  again,  being  19  or  SO  inches  in  length.     This  animal  i 


easily 


recognised  by  the  generic  characters  already  described,  and 
especially  by  the  bag  or  hood  of  the  occiput,  which  may  be  said  to 
be  in  a  manner  peculiar  to  it,  since  it  is  but  slightly  indicated  in  the 
other  species ;  this  bag,  when  distended  with  air,  is  about  the  sixc  of 
a  pullet's  egg.  The  general  colour  is  a  mixture  of  vinous  and  sandy 
biown,  slightly  marbled  on  the  back  and  aides  with  different  shades  of 
blue,  and  silvery-white  on  the  belly.  Transverse  bands  of  a  deep- 
brown  colour,  but  broken  and  irregular,  pass  down  the  sides  from  the 
dorsal  fin  to  the  flanks  ;  two  small  whitish  bands  pass  over  the  eyes 
and  from  the  comers  of  the  mouth,  and  are  prolonged  upon  the  sides 
of  the  neck  ;  and  the  tail  is  so  remarkably  attenuated  towards  the 
extremity,  as  to  show  the  articulations  of  the  vertebrae  beneath.  This 
species  inhabits  Guyana  and  the  tropica]  parts  of  South  America 
generally.  Its  habits  have  been  sufficiently  noticed  in  speaking  of  the 
general  characters  of  the  genus. 
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2.  B.  Aaloinrmii  (Daudin),  the  Crested  TUjriliA  a  large  species, 
upwards  of  8  feet  in  length,  is  of  a  green  colour,  marked  with  white 
lines  on  the  head  and  neck,  brown  on  the  back  and  tail,  and  silvery- 
white  on  the  belly,  irregularly  dotted  with  numerous  white  points. 
This  species,  as  its  scientific  name  imports,  is  an  inhabitant  of 
Amboyna  and  the  islands  of  the  Indian  Archipelago  generally.  It 
keeps  in  the  vicinity  of  rivers  and  fresh-water  ponds,  where  it  loves  to 
bask  on  the  branches  of  the  trees  which  overhang  the  stream.  On 
the  first  appearance  of  danger  it  drops  into  the  water,  and  conceals 
itself  beneath  acme  rock  or  stone,  whence  it  may  be  taken  with  the 
naked  hand,  or  with  a  noose,  for  it  ia  a  stupid  and  timid  animal  It 
is  caught  for  the  sake  of  its  flesh,  which  is  white  and  as  tender  as 
chicken  ;  in  taste  it  is  said  to  resemble  venison.  The  female  deposits 
her  eggs  in  the  sand,  and  leaves  them  to  be  hatched  by  the  sun,  paying 
no  attention  afterwards  to  her  young  progeny. 

BASILOSAURUS,  the  generic  title  proposed  by  Dr.  Harlan  for  a 
large  fossil  animal,  of  which  the  mni&ins  were  collected  in  Tertiary 
Strata  on  the  river  Washita  in  Louisiana.  The  animal  was  probably 
TO  feet  long.  Professor  Owen  has  referred  it  to  the  Cetaceans,  tinder 
the  title  of  Zmglodon.  Cttoida. 

BASIN.  Id  Geology,  depressions  of  the  strata  occasioned  by 
synclinal  dips  are  thus  designated,  especially  such  as  are  on  a  large 
scale.  Thus  the  Tertiary  Basins  of  London,  Hampshire,  and  Paris, 
resting  on  Chalk ;  the  Coal-Basin  of  South  Wales,  resting  on  Old  Red- 
Sandstone;  and,  in  a  larger  sense,  the  European  Basins  between  the 
Ural,  the  Scandinavian  chains,  and  the  Pyrenees,  Alps,  Ac  Some  of 
these  Basins  are  due  to  the  original  circumstances  of  deposition  ;  others 
have  acquired  their  configuration  from  elevations  and  dep       " 


[Labrax.] 

BA'SSIA,  a  genus  of  plants  belonging  to  the  natural  order 
Sapotacea.  It  has  a  calyx  of  four  or  five  leaves,  a  monopetaJous 
fleshy  corolla,  with  its  border  generally  8-partod,  and  a  great  number 
of  stamens.  The  ovary  terminates  in  a  long  taper  style,  and  contains 
from  six  to  eight  1 -seeded  cells.  The  fruit  has  a  pulpy  rind,  with 
not  more  than  three  or  four  cells,  the  remainder  being  abortive. 

The  species  are  found  in  the  East  Indies  and  in  Africa,  where  they 
are  of  great  economical  importance  on  account  of  the  abundance 
of  a  sweet  buttery  substance  which  is  yielded  by  their  seeds  when 
boiled. 

B.  }nUyraeta,  the  Indian  Butter-Tree,  the  Fulwa,  or  Phulwara-Tree, 


wild   on  the  Almora  hills  in   India,  where  it  growa  to  a 


Imllr 


.TreefAut 
trunk  sometimes  m 


i  saryra™). 


considerable  si 

5  or  8  feet  in  i 

from  8  to  12  inches  long,  smooth  on  their  upper  surface,  hairy  o 

their  under.    The  flowers,  which  are  large  and  pale-yellow,  hang  down 

near  the  tips  of  the  branches,  from  the  axils  of  the  leaves,  and 

generally  grow  three  together.    They  are  succeeded  by  smooth,  pulpy 


sit  lUSSUS. 

fruits,  about  M  large  as  a  pigeon' b  egg,  usually  containing  two  or  three 
roundish  light-brown  seed*.  From  these  ia  produced  a  fat-lite 
substance,  which  ia  a  kind  of  vegetable  butter,  concerning  which  we 
find  the  following  information  in  the  'Asiatic  Researches,'  by  Dr. 
Roxburgh  : — "On  opening  the  shell  of  the  seed  or  nut,  which  ia  of  a 
line  chestnut  colour,  smooth  and  brittle,  the  kernel  appears  of  the 
size  and  shape  of  a  blanched  almond.  The  kernels  are  bruised  on  a 
smooth  stone,  to  the  consistency'  of  cream,  or  of  a  fine  pulpy  matter, 
which  is  then  put  into  a  cloth  bag,  with  a  moderate  weight  laid  on, 
and  left  to  stand  till  the  oil  or  fat  is  expressed,  which  becomes 
immediately  of  the  consistency  of  hog's-lard,  and  is  of  a  delicate 
white  colour.  Its  usee  are  in  medicine,  being  highly  esteemed  in 
rheumatism  and  contractions  of  the  limbs.  It  is  also  much  valued, 
nnd  used  by  natives  of  rank  as  an  unction,  for  which  purpose  it  is 
generally  mixed  with  an  Wr  (aromatic  oil)  of  some  kind  Except  the 
fruit,  which  is  not  much  esteemed,  no  other  part  of  the  tree  is  used. 
After  the  oil  has  been  expressed,  the  dregs  sre  employed  by  the  poor 
as  food.  This  Phulwara  Butter  will  keep  many  months  in  India 
without  acquiring  any  bad  colour,  taste,  or  smell,  and  might  no  doubt 
lie  substituted  advantageously  for  animal  butter.  The  timber  is  of 
no  value,  being  nearly  as  light  as  that  of  the  Semul,  or  Cotton-Tree 
[Bombax  htptaphyllum)." 

B.  longifolia,  the  Indian  Oil-Tree,  is  a  Luge  tree,  a  good  deal  like  the 
last,  but  its  leaves  are  narrower,  snd  its  flowers  much  more  fleshy. 
It  is  a  native  of  the  peninsula  of  India,  and  is  found  in  plantations. 
along  the  southern  coast  of  Coromandel,  where  it  is  called  the  Illupie- 
Tree.  Its  fruit  is  yellowish,  snd  yields  by  pressure  a  valuable  oil, 
which  is  used  by  the  poorer  natives  of  India  for  their  lamps,  for  soap,  and, 
instead  of  better  oil,  for  cookery.  The  flowers  also  are  roasted  and  eaten 
by  the  Indian  peasants,  or  bruised  and  boiled  to  a  jelly,  and  made  into 
small  balls,  which  are  sold  or  exchanged  for  fish,  rice,  and  various 
sorts  of  small  grain.  The  wood  is  as  hard  nnd  durable  aa  teak,  so  that 
this  is  one  of  the  most  generally  useful  trees  found  on  the  continent 
nf  India. 

if.  latiftilia,  the  Mahwa,  Hadhaca,  or  Madhooka-Tree,  has  oblong 
leaves,  and  a  corolla  with  a  very  protuberant  tube.  It  is  a  native  of 
the  mountainous  parts  of  the  Circara  and  of  Bengal,  where  it  forms  a 
middling-sized  tree.  Its  wood  is  hard  and  strong,  and  proper  for  the 
naves  of  wheels ;  its  flowers  are  eaten  raw  by  the  natives  and  by 
jackals,  and  they  yield  by  distillation  a  strong  intoxicating  spirit 
From  their  seeds  a  considerable  quantity  of  greenish-yellow  oil  is 
obtained,  which  is  found  useful  for  the  supply  of  lamps ;  it  is, 
however,  inferior  to  that  of  the  last  species.  It  is  curious  that  this 
oil  stains  linen  or  woollen  cloth  aa  nnimul  oil  does,  while  the  fatty 
substance  of  the  B.  buli/ratea  possesses  no  such  property,  but  when 
rubbed  on  cloth  leaves  no  trace  behind. 

A  fourth  species  has  been  named  B.  Parkii  and  is  believed  to  be 
the  Shea-Tree,  or  African  Butter-Plant,  which  ia  so  very  important  an 
article  of  African  internal  commerce ;  and  which  it  would  apparently 
be  extremely  desirable  to  introduce  into  the  West  Indies  and  Bengal, 
aa  a  new  source  of  internal  wealth.  This  is  the  plant  which  is 
frequently  spoken  of  by  Park  in  his  '  Travels  in  Africa'  :— 

"  The  people  were  everywhere  employ rd  in  collecting  the  fruit  of 
the  shea-trees,  from  which  they  prepare  a  vegetable  butter,  mentioned 
in  the  former  part  of  this  work.  These  treesgrow  in  great  abundance 
all  over  this  part  of  Bambarra.  They  are  not  planted  by  the  natives, 
but  are  found  growing  naturally  in  the  woods  ;  and  in  clearing  wood- 
land for  cultivation,  every  tree  is  cut  down  but  the  shea.  The  tree 
itself  very  much  resembles  the  American  oak,  and  the  fruit,  from  the 
kernel  of  which,  first  dried  in  the  sun,  the  butter  is  prepared  by 
boiling  the  kernel  in  water,  has  somewhat  the  appearanoe  of  a 
Spanish  olive.  The  kernel  is  enveloped  in  a  sweet  pulp,  under  a  thin 
green  rind  ;  and  the  butter  produced  from  it,  besides  the  advantage 
of  its  keeping  the  whole  year  without  salt,  ia  whiter,  firmer,  and  to 
my  palate  of  a  richer  flavour  than  the  best  butter  I  ever  tasted  made 
of  cow's  milk.  The  growth  and  preparation  of  this  commodity  seem 
to  he  amongst  the  first  objects  of  African  industry  in  this  and  the 
neighbouring  states,  and  it  constitutes  a  main  article  of  their  inland 


conviction  that  it  might  become  an  important  article  of  commerce 
between  Europe  and  Africa,  aa  it  is  available  for  all  the  uses  for  which 
the  hard  oils  are  used  in  the  arts  and  manufs 


They  frequent  the  flowers  of  umbelliferous  plants. 

BAT.    [Cheiroptera.] 

BATAHA,  D'Aiara's  name  for  the  Bush-Shrikes,  forming  the 
genus  Thamnophilvt  of  Vieillot  Mr.  Swainson  considers  the  typical 
group  to  consist  of  the  species  with  long  tails ;  and  of  this  division, 
Thamnophiliti  Vigortii  (Such),  Vanga  striata  (Quay  and  Gaimard), 
may  be  taken  as  an  illustration. 

Dr.  Such  states  this  to  be  the  largest  species  yet  known,  and  gives 
IS  inches  as  the  length  of  the  body.  The  bill  is  black,  and  very  much 
compressed.  In  the  male  (which  is  the  sex  here  figured)  the  back, 
wings,  and  tail  are  black,  broadly  banded  with  f  ulvoua,  and  the  under 
part  of  the  body  ia  a  dirty  whitish-brown.  On  the  head  ia  a  rufous 
crest  which  ia  blackish  at  the  apex.    In  the  female  the  bands  are 


>t  blackish,  and  the  under  part  of  the  body  aah- 


Thamnphilui  Viyoriu. 
Thanutb^hilut  innw,  the  Spotted  Shrike  of  Latham,  i. 
of  the  round  and  oompnrati vely  short  tailed  division. 


Spoiled  Strike  {Thamnopliiliujitnivi). 

Leach  thus  describes  it  from  a  specimen  in  the  British  Museum : — 
"Black;  back  and  belly  ash-coloured  ;  the  former  anteriorly  spotted 
with  white  ;  quills  of  the  wings  externally,  and  the  tips  of  those  of 
the  tail,  white ;  under  part  of  the  body  nan-colour,  of  which  colour 
the  baok  partakes  in  a  considerable  degree." 

BATATAS,  the  Malayan  name  of  a  Convolvulaceous  plant,  the  root 
much  eaten  in  the  south  of  Europe  before  the  cultivation  of  the 
potato,  which  both  became  a  substitute  for  it,  and  appropriated  its 
name.  It  has  generally  been  considered  a  species  of  Gonvotvvltu ; 
but  Professor  Choisy  in  his  recent  classification  has  erected  it  and  a 


parsed  over  all  the  w 

of  culture  for  the  aake  of  its  roots,  which,  when  roasted  or  1 

mealy,  sweet,  and  wholesome,  but  slightly  laxative.     It  is  a  perennial 


plant,  with  long  creeping  stems,  leaves  -variously  lobed  mid  angled, 
and  pale  purple  flows  ra  about  an  inch  long.  It  is  impatient  of  cold, 
and  consequently  unfit  for  cultintion  in  the  noithern  parti  of -the 


world ;  but  it  ii  i  productive  agricultural  plant  in  many  warm 
countries.  It  is  partially  cultivated  in  the  south  of  Spain  and  of 
France,  whence  its  root*  are  sent  to  the  markets  of  Madrid  and  Paris, 
where  they  are  held  as  a  delicacy.  |  They  however  have  the  great  fault 
of  keeping  badly,  being  very  apt'  to  become  mouldy  and  to  decay, 
unleaa  extraordinary  pains  are  token  to  preserve  them  dry.  They 
are  sometimes  raised  in  the  hothouses  of  the  curious  in  this  country. 
B.  Jalapa  has  none  of  the  properties  of  the  plant  after  which  it  is 
named.     [Conyolvut.aces.J 

BATOLI'TES,  a  genua  of  Fossil  Shells  established  by  Montfort,  and 
placed  by  him  among  his  Coquilltt  [fnhalvci  Cloitormta.  Montfort 
states  that  these  shells  acquire  a  very  great  length,  and  that  they 
constitute  masses  of  rock  in  the  High  Alps.  [BiitosTniTEa ;  Hu*- 
puams,] 

BATRA'CHIA,  FOSSIL.  The  number  of  Fossil  ReptUia  referrible 
to  this  division  is  gradually  enlarging,  though  still  very  emalL  To 
the  Anourous  Batrachions  we  must,  with  Jager  and  Professor  Owen, 
refer  the  Lsbyrinthodons  of  the  New  Red-Sandstone  Series  of 
Warwickshire  and  Wirtemberg  (which  include  the  Chtirolheria 
whose  foot-prints  ornament  the  Red -Sandstones  of  England  and 
Germany) ;  while  the  tertiary  fossil  of  Oeningen  (which  Scheuchzer 
imagined  to  be  a  human  skeleton)  is  determined  by  Caviar  to  be 
analogous  to  the  Newt  of  Europe  and  the  Sfenopoma  of  North 
America.  Remains  of  Frogs  and  Salamanders  occur  in  the  Tertiary 
Brown  Cool-Beds  of  the  Rhine  Valley.     [Asfhibu.] 

BATRACHITE,  a  mineral,  which  is  a  variety  of  dbsc 

BATRACHOSPEKME,*,  a  tribe  of  plants  referred  by  some  writer* 
to  the  order  Fncacta.  It  is  regarded  by  Harvey  as  an  aberrant  group 
of  CUoTQtptrmta  leading  through  Edaearpaaa  to  Melmotpermta. 
[AW*.]  The  species  have  a  polysiphonous  frond  composed  of  a 
primary  thread,  surrounded  by  parallel  accessory  ones.  The  vesicles 
are  terminal  or  lateral  and  clustered. 

The  principal  genus  of  this  family  is  Batrachatpermutn,  which  have 
got  this  name  from  rWrssnw,  a  frog,  and  sWeiia,  a  seed,  on  account 
of  their  gelatinous  fronds  giving  them  the  appearance  of  the  ova  of 
the  Amphibia.  The  species  ore  flexible,  and  have  a  gelatinous  cha- 
racter. The  surface  is  covered  with  innumerable  little  hairs,  looking 
like  cilia,  winch  give  them  a  very  beautiful  appearance  under  the 
microscope.  Thoy  mostly  inhabit  pure  and.  running  waters  where  the 
force  of  the  stream  is  not  considerable.    On  removing  them  from  the 


BEAniEl,  lUI^FIl.  « 

water  the  hairs,  which  are  expanded  whilst  immersed,  collapse,  and 
they  appear  like  masses  of  jelly  without  any  tracee  of  organisation. 

Several  species  of  thii  genus  have  been  described  by  Dr.  Haasall  u 
inhabiting  streams  in  the  neighbourhood  of  London.  B.  mtmilifonu 
is  figured  in  Lindley's  '  Vegetable  Kingdom,'  p.  2D ;  and  Haasall  hu 
figured  some  of  his  uew  species  in  his  '  British  Fras!i-TVstei-  Alga?.' 
BATRACHOSPERMUM.  [BorloonosMBll**.] 
B  ATT  US,  the  generic  title  proposed  by  Dal  man  to  replace  the  name 
Agnotttu  which  Brongniart  gave  to  some  minute  trilobate  Gnutaaa 
which  occur  in  the  Silurian  Limestone*  of  Norway,  Wales,  ere 

BAUHI'NIA,  a  genua  of  plants  belonging  to  the  natural  order 
Li*puaiw*a.  Linnaraa  applied  the  name  very  happily  to  commemo- 
rate the  merits  of  the  two  Bauhins,  for  the  genua  is  remarkable  for  its 
leaves  being  generally  divided  into  two  twin  lobes. 

The  species  are  usually  twining  plants,  found  in  the  woods  of  hot 

countries,  and  often  stretching  from  tree  to  tree  like  living  cablet, 

forming  with  other  plantt 

an  almost  insurmountable 

obstacle    to    the    traveller 

who  would  penetrate  the 

recesses  of  a  tropical  forest 

Some  of  them  however  ore 

email  trees,  as  for  example 

B.pomta,  which  in  Jamaica 

is  called  Mountain  Ebony, 

I   becauseitawoodiaaheetbed 

I  with  black.    Their  flowen 

I  are   often  very   beautiful, 

I  for  which  reason  they  have 

I  long  been  cultivated  in  the 

*   hot-house*  of  Europe  ;  but 

they  are  too  impatient  of 

the    wretched     treatment 

they    usually    receive    in 

stoves  to  flourish  and  pro- 

a  these  plants  are  cramped  in 

in  Europe  those  noble  flowers 

which  ore  described  by  the  travellers  who  have  visited  the  forests  of 

America  and  India. 

The  bark  of  B.  raetmata  and  partijtora  has  been  employed  in 
making  ropes.  A  brownish-coloured  gum  is  said  by  Roxburgh  to  be 
yielded  by  B.  rtttaa.  A  gum  is  also  collected  from  B.  marginaia  is 
the  Deyra  Doon,  which  is  called  Sem-ke-gond.  The  flowers  and  budt 
of  B.  tomentoia  are  dried,  and  used  in  India  as  remedies  in  dysentery. 
Their  aetringency  is  probably  due  to  the  presence  of  tannin,  and  one 
species,  B.  variegata,  has  a  sufficient  quantity  of  this  substance  iu  its 
bark  to  render  it  useful  in  tanning.  The  leaves  of  various  Bauhiniot 
are  used  in  Brazil  under  the  names  of  Unha  de  Boy,  or  Ox-Hoof,  as 
demulcent  remedies. 

BDE'LLIUM,  commonly  called  a  gum,  but  in  reality  a  gum-resin, 
the  origin  of  which  has  been  a  subject  of  doubt.  It  would  appear  that 
there  are  several  kinds  of  Bdellium,  the  source  of  two  of  which  seems 
now  to  be  ascertained  ;  the  others  are  matters  of  controversy.  The 
Bdellium  of  the  ancients,  said  by  Pliny  (xii.  9)  to  be  brought  from 
Bactria  and  other  parts  of  Asia,  still  cornea  from  Asia.  The  Bdellium 
of  Africa  is  yielded  by  the  Baltamodendron  Afritanum.  Dr.  Royle 
says  that  Indian  Bdellium  is  produced  by  sspecies  of  Baliamodendra*. 
colled  by  Dr.  Roxburgh  Amyrii  Commiphora  ('  FL  Ind'  ii.,  p.  211), 
Amyrit  AgaUocKa  ('Calcutta  Catalogue,'  p.  28),  the  native  name  of 
which  is  OooguL  (Royle,  *  Illustrations  of  the  Flora  of  the  Hima- 
layan,' part  vE,  p.  176.)  The  opinion  of  its  being  obtained  from  s 
palm,  either  the  Lottiarvi  domestics  (Qaertn.)  or  the  Borauv*  Jfabdli- 
fomii,  is  very  improbable.  This  substance  occurs  in  mosses  of 
variable  eizfl  and  shape,  sometimes  as  large  as  a  walnut,  in  oblong  or 
angular  pieces  of  a  yellow,  red,  or  brownish  colour.  The  clearest 
pieces  are  transparent ;  the  odour  is  weak  and  peculiar ;  the  taste 
bitter,  balsamic,  and  resembling  myrrh  or  Venice  turpentine.  It  is 
tolerably  brittle  at  the  ordinary  temperature  of  the  atmosphere,  but 
with  a  slight  increase  of  heat  the  finer  kinds  may  be  kneaded  between 
the  fingers.     Its  specific  gravity  is  1-371. 

Resembling  myrrh  in  appearance,  it  also  resembles  it  in  its  effects 
upon  the  human  system,  and  is  often  fraudulently  substituted  for 
it;  it  is  however  weaker,  while  it  is  more  disagreeable  and  acrid. 
[Bouauodeudbon.]     It  was  formerly  used  in  many  compounds  and 

iilasters,  such  as  Diachylon.  It  is  now  disused  in  Britain  ;  but  is  to  bo 
ound  intermixed  with  gum -Arabic. 

The  Sicilian  Bdellium  is  produced  by  the  Daucut  Jlitpanimi 
(Decand.),  the  D.  p-ommt/er  of  Lamarck,  or  perhaps  the  D.  gingiditm 
(Linn.),  according  to  Bocoone  ('  Museo  di  Piante  Rare  del  la  Sicilia,'  At, 
* 'in.  ix.),  which  grows  on  the  islands  and  shores  of  the  Mediterranean. 
The  Egyptian  Bdellium  is  conjectured  to  be  produced  by  the  Ba- 
ntu JlabtUifonnit  (Linn.),  the  Chamaropt  Aurnilu,  or  the  ByphaM 
cuciphera  (Pars.) 

The  Bdellium  mentioned  in  the  second  chapter  of  Genesis  is 
ibviously  a  mineral,  and  has  no  reference  to  the  substances  above 
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deposite,  which  have  been  one*  parte  of  the  sad-bed,  and  have  been 
raised  to  constitute  dryland  in  very  modem  geological  periods.  It  is 
scarcely  possible  to  assign  exactly  the  limits  of  these  formations,  even 
by  the  aid  of  the  organic  remains  which  they  contain  ;  for  while  some 
raised  beaches  contain  only  species  now  living  in  the  adjoining  sea, 
others  include  one  or  mere  extinct  species,  and  thus  conduct  by  insen- 
.  aible  gradations  from  the  almost  modem  shell-beds  of  the  raised 
shores  of  the  Forth  and  the  Clyde,  and  the  variously  elevated  ahell- 
accumulations  of  Uddewalla  and  other  points  of  Sweden,  to  the  still 
richer  and  more  ancient  (though  still  to  be  called  Newer  Pleiooene) 
deposits  of  Sicily.  The  term  Pleistocene  (meaning '  most  recent')  which 
has  come  into  use,  meets  this  difficulty  but  feebly,  and  in  fact  only 
draws  an  arbitrary  or  epochal  line,  instead  of  the  soft  gradations  of 
long  periods  which  really  appear  in  nature.  Nearly  all  the  British, 
Irish,  and  European  shores  furnish  examples  in  abundance:  as  the 
shores  of  the  Forth  and  Clyde,  the  coasts  of  Yorkshire  and  Lancashire, 
the  coasts  of  Cornwall  and  Devon,  of  Wexford,  Normandy,  Sweden, 
and  the  Mediterranean. 


an  excellent  nose  and  most  enduring  diligence,  formerly  much  in 
fashion  for  hunting  the  hare,  but  ..... 

Flace  being  occupied,  where  hare-' 
HarhibilJ 


,  but  now  comparatively  neglected,  its 
■e-huntingis  patronised,  by  the  Harrier. 


These  were  the  little  hounds  so  much  prized  by  '  the  good  old 

''--'"  '  "  ■    '  ■  ■"■       -  - ■"'   -  --JL  'a  the 


i  foot,  he  could 


delight 

keep  his  ten  or  eleven 
individually,  and,  mounted  on  his  easy  pad,  would  generally  make 
certain  of  killing  his  hare,  though  it  frequently  cost  him  two  or 
three  hours  to  perform  the  feat.  During  this  protracted  chase  he 
had  ample  leisure  for  enjoying  the  sight  of  his  admirably-matched 
pack  running  so  well  together  that  '  they  might  have  been  covered 
with  a  sheet,  *nd  for  gratifying  bis  ears  with  their  tuneable  cry. 

The  hare  distanced  them  immeasurably  at  first,  and  in  the  course 
of  the  run  she  might  be  observed  to  sit  and  listen  '  sad  on  some  little 
eminence,'  but 

"  In  louder  peals,  the  loaded  vlnds 

Brought  oa  the  lathering-  storm  "— 
and  after  exhausting  all  her  speed,  shifts,  and  doublings,  she  almost 
always  fell  a  victim  to  their  persevering  and  destructive  instinct 

A  well-bred  beagle  of  the  proper  size,  which  should  not  exceed  that 
above  mentioned,  is  a  very  pretty  and  symmetrical  variety.  This 
symmetry  (the  term  is  used  in  relation  to  the  purposes  for  which  the 
dog  is  employed)  was  the  result  of  much  care  among  amateurs,  who 
spued  no  efforts  to  bring  it  to  what  they  considered  the  standard  of 

Some  prided  themselves  on  the  diminutive  but  still  effective  sice  of 
their  packs.  Daniel  and  others  have  not  forgotten  to  commemorate 
Colonel  Hardy's  '  cry  of  beagles.'  They  amounted  to  ten  or  eleven 
couple,  and  were  always  carried  to  and  from  the  field  in  a  pair  of 
panniers  upon  a  horse's  back.  Small  as  they  were,  they  rarely  failed, 
though  they  could  never  get  near  enough  to  press  the  hare  in  the  early 
part  of  the  run,  to  stick  to  her  and  worry  her  to  death  at  but 

Such  diminutive  hounds  are  sometimes  called  Lap-Dog  Beagles  and 
Rabbit  Beagles. 

The  fairy  pack  above  alluded  to  had  a  little  bam  for  their  kennel, 
where  also  their  panniers  were  kept  The  door  was  one  night  brokeu 
open,  and  every  hound,  panniers  and  all,  stolen  ;  nor  could  the  dis- 
consolate owner  ever  discover  either  the  thieves  or  their  booty. 

BEAM-TREE.     [Pram] 

BEAN.    [FiBi  ;  Phasec-los;  Douohos;  Yicika] 

BEAN-GOOSE.    [Decks.] 

BEAR,  tbe  English  name  for  a  family  of 
forming  a  natural  group,  with  six  incisor  teeth  and 
in  each  jaw,  twelve  molars  in  the  upper  and  fourteen  in  the  lower  jaw ; 
pentadactyle  or  five-toed  feet,  armed  with  strong  claws  ;  and  a  short 

■m.  mar.  otv.  vol.  i. 


tail    The  Bean  exhibit  but  a 


mparativelj  small  c 


tade- 


the  form  of  the  crowns  of  their  molar  teeth,  indicates  a 
propensity  bordering  on  the  frugivorous  exclusively.  Aristotle  well 
knew  this,  and  thus  described  the  habits  of  the  Bear  ( '  Nat  Hist,' 
viii.  5) : — "  But  the  bear  is  an  omnivorous  animal,  and  by  the  supple- 
ness of  its  body  climbs  trees  and  eats  the  fruits  and  also  legumes.  It 
also  devours  honey,  having  first  broken  up  the  hives ;  crabs  too  and 
ants  it  eats,  and  also  preys  upon  flesh."  Aristotle  then  describee  how 
the  animal  attacks  the  stag,  the  boar,  and  even  the  bull. 

The  ranger  in  the  'Tour  on  the  Prairies  '  notices  the  honey-seeking 
propensity  in  language  which,  though  not  quite  classical,  is  truly 
nomadic  : — "  The  bear  is  the  knowingeet  varmint  for  finding  out  a 
bee-tree  in  the  world.  They'll  gnaw  for  a  day  together  at  the  trunk, 
till  they  make  a  hole  big  enough  to  get  in  their  paws,  and  then  they'll 
haul  out  honey,  bees,  and  all"  And  indeed  it  appears  that  although 
they  are  omnivorous,  they  for  the  most  part  rarely  devour  flesh  unless 
pressed  by  necessity.  Their  claws  too,  though  formidable  weapons, 
are  not  retractile,  and  are  more  calculated  for  digging  and  climbing 
than  for  tearing  prey.  It  is  their  general  characteristic  to  lay  them- 
selves up  in  oaves  Or  hollows  for  the  winter,  which  they  pass  in  a 
dormant  state,  and  without  taking  food.  The  female  produces  her 
young  at  this  season. 

European  Start. 

Unm  Jrclf  (Linn.),  the  Brown  Bear,  "A/wtoi  of  Aristotle,  the  Ours 
of  the  French,  Ono  of  the  Italians,  Bar  of  the  Germans,  BjDrn  of  the 
Swedes.  This  appears  to  have  been  the  only  species  certainly  known 
to  Limupus ;  and  though  zoologists  are  not  without  their  suspicion* 
as  to  some  of  the  species  since  recorded,  the  number  of  those  which 
can  no  longer  be  considered  doubtful  will  prove  how  much  this  depart- 
ment of  Natural  History  has  been  enriched  since  his  time.  The  Brown 
Bear  is  widely  diffused.  The  mountainous  districts  of  Europe,  from 
very  high  latitudes  {Arctic  Circle)  in  the  north,  to  the  Alps  and 
Pyrenees  in  the  south  ;  Siberia,  Kamtchatka,  and  even  Japan,  to  the 
eastward,  and  a  portion  of  the  northern  regions  of  America,  form  tbe 
range  of  its  geographical  distribution.  Africa  and  the  Moluccas  have 
been  added ;  but  it  is  far  from  improbable  that  these  localities  have 
been  assigned  to  it  by  travellers  who  have  taken  some  other  species 

To  the  Kamtchatkans  this  Bear  seems  to  give  the  necessaries  and 
even  the  comforts  of  life.  The  skin,  we  are  told,  forms  their  beds  and 
their  coverlets,  bonnets  for  their  heads,  gloves  for  their  hands,  and 
collars  for  their  dogs ;  while  an  overall  made  of  it,  and  drawn  over 
the  soles  of  their  shoes,  prevents  them  from  slipping  on  the  ice.  The 
flesh  and  fat  are  their  dainties.  Of  the  intestines  they  make  masks 
or  covers  for  their  faces,  to  protect  them  from  the  glare  of  the  sun  in 
the  spring,  and  use  them  as  a  substitute  for  glass,  by  extending  them 
over  their  windows.  Even  the  shoulder-blades  are  said  to  be  put  in 
requisition  for  cutting  grass. 

The  Laplanders  hold  it  in  great  veneration,  and,  according  toLeems, 
called  it  the  Dog  of  God ;  for  it  appears  that  among  the  Norwegians 
there  had  long  been  a  proverb,  that  it  had  the  strength  of  ten  men 
and  the  sense  of  twelve.  They  never,  says  the  same  author,  presume  to 
call  it  by  its  proper  name  of  Guouxhja,  lest  it  should  revenge  the 
insult  on  their  flocks;  but  make  mention  of  it  as  Moedda-Aigja,  or 
the  Old  Han  with  a  Fur-Cloak  {'  senem  cum  maetruoa '). 

The  Brown  Bear  is  a  solitary  animal.  Its  retreat  during  the  period 
of  hybernation  is  the  natural  hollow  of  a  tree,  or  some  cavern  ;  and 
if  these  are  not  to  be  found  the  animal  constructs  a  habitation  for 
itself,  sometimes  by  digging,  sometimes  by  forming  a  rude  kind  of 
hut  or  den  with  branches  of  trees,  lined  with  moss  Here  it  retires 
when  fat  with  the  summer's  food,  and  remains  dormant,  without 
takjnaj  any  sustenance,  till  the  ensuing  spring.  Cuvier  makes  the 
period  of  gestation  about  seven  months,  stating  that  they  couple  in 
June,  and  that  the  birth  takes  place  in  January  ;  and  the  same  number 
of  months  is  assigned  in  the  article  in  the  old  French  '  Encyclopedia,' 
taken  from  observations  of  the  bears  kept  at  Berne.  The  cube  when 
first  born  are  not  much  larger  than  puppies.  They  an  long-lived, 
for  it  appears  that  one  of  the  Berne  bears  had  been  confined  there 
31  years  ;  and  another,  bom  there,  is  spoken  of  at  the  age  of  47  in 
the  menagerie  at  Paris.  They  arejsxcellent  swimmers,  notwithstand- 
ing their  uncouth -appearance.  Mr.  Lloyd,  in  his  '  Field  Sports  of  the 
North  of  Europe,'  gives  a  very  interesting  account  of  the  habits  of 
this  species,  and  of  his  adventures  in  hunting  it 

That  the  Brown  Bear  was  at  one  time  common  in  tbe  British 
Islands  there  can  be  no  doubt  The  Caledonian  bears  (another  name 
for  British  with  the  Romans)  were  imported  to  make  sport  for  the 
Roman  people,  to  whom  the  excitement  of  witnessing  the  suffering  of 
roan  ud  beast  in  its  moat  distressing  shape  seems  to  have  been  but 
too  welcome.  From  the  well-known  lines  of  Martial,  descriptive  of 
the  dreadful  punishment  of  the  malefactor  Laureolus,  it  appears  that 
they  were  sometimes  used  as  instruments  of  torture  : — 
Muds  Caledonlo  sis  peclora  pratboit  nrso, 
Hon  falit  pendens  In  cruce  I.aurtolus," 

Ray  quotes  authority  for  the  Brown  Bear  having  been  one  of  the 

•  We  an  quite  aware  that  some  commentators  in  at  opinion  that  Martial  Is 


va  BEAR. 

Walsh  beastsj  of  chase,  and  Pennant  adduces  the  places  which  retained 
the  name  of  Pennarth,  or  the  Bear's  Head,  as  evidence  that  it  existed 
in  that  principality.  In  the  '  History  of  the  Gordons '  it  is  stated 
that  one  of  that  family,  so  late  as  the  year  1057,  was  directed  by  the 
king  to  carry  three  beats'  heads  on  his  banner,  as  a  reward  for  his 
valour  in  slaying  a  fierce  bear  in  Scotland. 

For  many  years  it  has  been  swept  away  from  our  islands  so 
pletely  that  we  find  it  imported  for  baiting,  a  sport  in  which 
nobility,  as  well  as  the  commonalty,  of  the  olden  time — nay, 
royalty  itself — delighted.  A  bear-bait  was  one  of  the  recreations 
offered  to  Elizabeth  at  Kenilwortb,  and  in  the  Earl  of  Northumber- 
land's '  Household  Book '  we  read  of  2Q».  for  his  bear-ward  : — "  Item. 
My  lords  uaith  and  accustomytb  to  gyfe  yerly  when  his  lordahippe  is 
at  home  to  his  bar-ward,  when  be  comyth  to  my  lords  in  Cristmaa 
with  hia  lordshippe's  beosta,  for  makynge  of  his  lordshippe  pastime, 
the  said  xij  days,  us."  In  Southwark  there  Was  a  regular  bear- 
garden, that  disputed  popularity  with  the  Globe  and  the  Swan 
theatres  on  the  same  side  of  ths  water.  Now  however,  bo  much  do 
tastes  alter  (in  this  instance  certainly  for  the  better),  such  barbarous 
■porta  are  banished  from  the  metropolis.  (Stat  3  Wm,  IV.  cap.  IE), 
sec  20.) 

The  firm  support  afforded  by  the  well-developed  sole  of  the  foot 
enables  the  Bean  to  rear  themselves  with  comparative  facility  on  thei 
hind  feet,  and  this  has  been  taken  advantage  of  to  teach  the  anima 
to  dance  in  an  erect  position.  The  discipline  put  in  force  to  produo 
this  accomplishment  is  said  to  be  bo  severe  that  it  is  never  forgotten. 

Baron  Cuvier,  in  bis  '  Oasemens  Fosailes,'  distinguished  the  Black 
Bear  of  Europe  under  the  title  of  Urmi  nigrr  Europaat,  observing 
that  the  frontal  bone  waa  flattened,  and  that  the  well-marked  depres- 
sions and  ridges  of  the  skull,  for  the  reception  of  the  strong  muscles 
of  the  lower  jaw,  were  evidence  of  its  being  more  decidedly  carnivorous 
than  the  Brown  Bear ;  but  in  the  last  edition  of  his  '  Regne  Animal ' 
he  confesses  his  doubts  about  the  data  on  which  he  had  come  to  thi. 
conclusion,  and  it  is  probably  a  variety  only-  The  usual  size  of  thi 
Brown  Bear  is  about  1  feet  in  length  by  about  2)  feet  in  height.  The 
claws  are  2  inches  long,  very  much  curved  and  nearly  equal. 


Common  Brown  Bear  ( IViu.  ArcUa). 

F.  .Cuvier  has  figured  the  bear  of  the  Pyrenees  and  of  the  Asturias, 
whose  fur  in  its  youth  is  of  a  yellowish  whits  colour.  The  hair  of  the 
feet  is  an  intense  black.  This  is  most  probably  only  a  variety,  though 
perhaps  a  distinct  one,  of  Urnu  Arctoi.  The  Barren-Ground  Bear  of 
America  Sir  John  Richardson  is  inclined  to  believe  now  is  a  variety 
of  this,  and  not  of  the  next  species,  aa  he  at  one  time  wss  inclined 
to  think. 

American  Bean. 

V.  Amerkantu,  American  Black  Bear,  or  Husquaw. — Pallas  first 
described  this  species  (the  Sass  of  the  Chippewayan  Indians  and  ths 
Husquaw  of  the  Creee),  whose  general  proportions  are  smaller  than 
those  of  U.  Arctoi.  The  head  of  the  American  Black  Bear  is  narrower, 
the  ears  more  distent,  and  the  muzzle  mora  prominent,  and  it  wants 
the  depression  above  the  eyes.  The  fur  is  composed  of  soft  smooth 
hairs,  which  are  of  a  glossy  black  for  the  greater  part  of  their  length, 
instead  of  possessing  the  shaggy  and  woolly  character  of  the  compa- 
ratively grizzled  fur  of  the  Brown  Bear,  except  on  the  muzzle,  which 
is  clothed  with  short  thickset  hairs,  brown  on  the  upper  part  and 
paler  on  the  side.  The  tail  is  apparently  more  prominent,  and  the 
■harper  and  more  curved  claws  are  nearly  hidden  in  the  hair. 

and  If  las  rest  of  tbe  vent*  are  allowed  to  be  Martial's,  there  Is  no  dDoht  thit 
he  her*  describe,  a  rssl  spectacle.  Whlehsvsr  be  ths  troth.  tbe  horrible  use 
to  wblaa  these  bean  were  oocuionallj  pot  in  the  arena  is  but  too  evident. 


continent  from  the  Atlantic  to  the  Pacific,  and  from  Carolina  to  the 
shores  of  the  Arctic  Sea.    It  still  occurs,  though  not  very  often,  in 


haunts  to  make  way  for  his  works,  and  has  compelled  it  to  take  refn 
in  the  mountains  and  the  immense  inland  forests.  In  Canada  it 
still  abundant,  and  it  is  tolerably  ni 
far  aa  California. 


It  is  smaller  than  the  other  American  bears,  the  total  length  of  so 
adult  seldom  exceeding  five  feet.  Its  favourite  food  appears  to  be 
berries  of  various  kinds,  but  when  these  are  not  to  bo  procured  it 
preys  upon  roots,  insects,  fish,  eggs,  and  such  birds  or  quadruped*  as 
it  can  surprise.  It  does  not  eat  animal  food  from  choice,  for  when 
it  has  abundance  of  ita  favourite  vegetable  diet  it  will  pass  the  cam* 
of  a  deer  without  touching  it  It  is  rather  a  timid  animal,  and  will 
seldom  face  a  man  unless  tt  is  wounded,  or  has  its  retreat  cut  off,  or 
ia  urged  by  affection  to  defend  ita  young.  This  bear  when  residsnt 
in  the  fur  countries  almost  invariablyhybernates,  and  about  IMC 
skins  are  annually  procured  by  the  Hudson  a  Bay  Company  from  Black 
Bears  destroyed  in  their  winter  retreats.  It  generally  selects  a  spot 
for  its  den  under  a  fallen  tree,  and,  having  scratched  away  a  portion 
of  the  soil,  retires  to  it  at  the  commencement  of  a  snow-storm,  when 
the  snow  soon  furnishes  it  with  a  close  warm  covering.  Its  breath 
makes  a  small  opening  in  the  den,  and  the  quantity  of  hoar  frost 
which  occasionally  gathers  round  the  aperture  serves  to  betray  it-' 
retreat  to  the  hunter.  In  more  southern  districts,  where  the  timber 
is  of  a  larger  size,  bean  often  shelter  themselves  in  hollow  trees.  Ths 
Indians  remark  that  a  bear  never  retires  to  its  den  for  the  winter 
until  it  has  acquired  a  thick  coat  of  fat;  and  it  is  remarkable  thi' 
when  it  comes  abroad  in  the  spring  it  is  equally  fat,  though  in  a  few 
days  thereafter  it  becomes  very  lean.  The  period  of  the  retreat  of  the 
bears  is  generally  about  the  time  when  the  suow  begins  to  lie  on  thi 
ground,  and  they  do  not  come  abroad  again  until  the  greater  part  of 
the  snow  is  gone.  At  both  these  periods  they  can  procure  roaur 
kinds  of  berries  in  considerable  abundance.  In  latitude  65°  their 
winter  repose  lasts  from  the  beginning  of  October  to  tbe  first  or  second 
week  of  May ;  but  on  tbe  northern  shores  of  Lake  Huron  the  period 
is  from  two  to  three  montha  shorter.  In  very  severe  winters  gre»t 
numbers  of  bears  have  been  observed  to  entei  the  United  States  from 
tbe  northward.  It  is  not  however  true  that  the  Black  Bears  generallj 
abandon  the  northern  districts  on  the  approach  of  winter,  as  has  bean 
asserted,  the  quantity  of  bear-skins  procured  during  that  season  in  aU 
parte  of  the  fur-eountriea  being  a  sufficient  proof  to  the  contrary.  Tic 
females  bring  forth  about  the  middle  of  January ;  and  it  is  probable 
that  ths  period  of  their  gestation  ia  about  IS  or  16  weeks,  but  it  has 
not  been  precisely  ascertained.  The  number  of  cubs  varies  from  onr 
to  five,  probably  with  the  age  of  the  mother,  and  they  begin  to  beat 
long  before  they  attain  their  full  size. 

It  will  be  observed  that  the  period  of  gestation  attributed  to  the 
Brown  Bear  is  seven  months.  Cuvier  saya  that  they  couple  in  June, 
and  produce  their  young  in  January.  Sixteen  weeks  ia  the  probable 
time  allotted  to  the  American  Black  Bear  for  the  same  purpose  bySir 
John  Richardson,  from  whom  we  give  the  above  account,  and  who  ' 
had  the  best  opportunities  of  collecting  evidence  on  the  subject  The 
bears  kept  in  the  fosse  at  Berne  furnished  the  proof  of  gestation  t<" 
seven  months  ;  but  it  is  so  characteristic  of  the  family  for  the  female* 
to  conceal  themselves,  that  in  a  state  of  nature  little  evidence  to  ho 
depended  on  for  its  accuracy  can  be  obtained.  "  No  man,"  according 
Irickell,  "either  Christian  or  Indian,  ever  killed  a  she-bear  with 
young -"  and  Sir  John  Richardson's  numerous  inquiries  among  the 
Indiana  of  Hudson's  Bay  ended  in  the  discovery  of  only  one  hunter 
who  had  killed  a  pregnant  bear. 


«»  BEAR. 

The  valua  attached  to  the  skin  of  the  Black  Bear — a  value  very 
much  decreased,  for  the  akin  that  once  fetched  from  20  to  40  guineas 
it  now  hardly  worth  more  than  from  20  to  60  shilling! — and  the  high 
esteem  in  which  the  Indiana  held  their  flesh,  caused  great  havoc 
among  them.  The  importation  into  England  in  1783  amounted  to 
10,600  skinn,  and  ascended  gradually  to  25,000  in  1803,  since  which 
time  there  appears  to  have  been  a  considerable  decline,  as  in  a  table 
of  exports  and  imports  of  skins  in  Groat  Britain,  published  in  the 
Catalogue  of  the  Great  Exhibition  (roL  ii.,  p,  528),  the  number  of 
bear-akins  is  9500;  of  these  8000  are  again  exported,  so  that  the 
consumption  in  Great  Britain  is  only  1500  annually.  It  is  nevertheless 
used  for  military  purposes  in  this  country,  as  for  caps,  pistol-holsters, 
rugs,  &a    It  is  hence  called  often  the  Army  Bear. 

The  Black  Bear  is  regarded  with  much  superstition  by  the  Indians. 
The  following  account  is  given  by  Mr.  A.  Henry  : — "  In  the  course  of 
the  month  of  January  I  happened  to  observe  that  the  trunk  of  a  very 
large  pine-tree  was  much  torn  by  the  claws  of  a  bear,  made  both  in 
going  up  and  down.  On  further  examination  I  saw  that  then  was  a 
large  opening  in  the  upper  part,  near  which  the  smaller  branches  were 
broken.  From  these  marks,  and  from  the  additional  circumstance 
that  there  were  no  tracks  in  the  snow,  there  was  reason  to  believe  that 
■  bear  lay  concealed  in  the  tree.  On  returning  to  the  lodge  I  commu- 
nicated my  discovery  ;  and  it  was  agreed  that  all  the  family  should 
go  together  in  the  morning  to  assist  in  cutting  down  the  tree,  the 
girth  of  which  was  not  leas  than  three  fathoms.  The  women  at  first 
opposed  the  undertaking,  because  our  axes  being  only  of  a  pound  and 
a  half  weight  were  not  well  adapted  to  so  heavy  a  labour ;  but  the 
hope  of  nuding  a  large  bear,  and  obtaining  from  its  fat  a  great  quantity 
of  oil,  an  article  at  the  time  much  wanted,  at  length  prevailed. 
Accordingly  in  the  morning  we  surrounded  the  tree,  both  men  and 
women,  as  many  at  a  time  as  could  conveniently  work  at  it ;  and  there 
we  toiled  like  beavers  till  the  sun  went  down.  This  day's  work  carried 
us  about  half-way  through  the  trunk,  and  the  next  morning  we  renewed 
the  attack,  continuing  it  till  about  two  o'clock  in  the  afternoon,  when 
the  tree  fell  to  the  ground.  For  a  few  minutes  everything  remained 
quiet,  and  I  feared  that  all  our  expectations  would  he  disappointed  ; 
hut  as  I  advanced  to  the  opening  there  came  out,  to  the  great  satis- 
faction of  all  our  party,  a  bear  of  extraordinary  size,  which  I  shot 
The  bear  being  dead  all  my  assistants  approached,  and  all.  but  parti- 
cularly my  old  mother  (as  I  was  wout  to  call  her),  took  the  head  in 
their  hands,  stroking  and  kissing  it  several  times  ;  begging  a  thousand 
pardons  for  *°T"'ng  away  her  life ;  calling  her  their  relation  and  grand- 
mother ;  and  requesting  her  not  to  lay  the  fault  upon  them,  since  it 
was  truly  an  Englishman  that  had  put  her  to  death.  This  ceremony 
was  not  of  long  duration,  and  if  it  waa  I  that  killed  their  grandmother 
they  were  not  themselves  behindhand  in  what  remained  to  be  per- 
formed. The  skin  being  taken  off,  we  found  the  fat  in  several  places 
six  inches  deep.  This  being  divided  into  two  parts  loaded  two  per- 
sons, and  the  flesh-parts  were  as  much  as  four  persons  could  carry. 
In  all,  the  carcass  must  have  exceeded  five  hundred- weight.  As  soon 
as  we  reached  the  lodge  the  bear's  head  was  adorned  with  all  the 
trinkets  in  the  possession  of  the  family,  such  as  silver  arm-bands,  and 
wrist-bands,  and  belts  of  wampum,  and  then  laid  upon  a  scaffold  set 
up  for  its  reception  within  the  lodge.  Near  the  nose  waa  placed  a 
large  quantity  of  tobacco.  The  next  morning  no  sooner  appeared 
than  preparations  were  made  for  a  feast  to  the  manes.  The  lodge 
was  cleaned  and  swept,  and  the  head  of  the  bear  lifted  up,  and  a  new 
Stroud  blanket  which  had  never  been  used  before  spread  under  it 
The  pipes  were  now  lit,  and  Wawatam  blew  tobacco-smoke  into  the 
nostrils  of  the  bear,  telling  me  to  do  the  same,  and  thus  appease  the 
anger  of  the  bear  on  account  of  my  having  killed  her.  I  endeavoured 
to  persuade  my  benefactor  and  friendly  adviser  that  she  no  longer  had 
any  life,  and  assured  him  that  I  waa  under  no  apprehension  from  her 
displeasure;  but  the  first  proposition  obtained  no  credit,  and  the 
second  gave  but  little  satisfaction.  At  length  the  feast  being  ready, 
Wawatam  made  a  epeech  resembling  in  many  respects  his  address  to 
the  manes  of  his  relations  and  departed  companions  ;  but  having  this 
peculiarity,  that  he  here  deplored  the  necessity  under  which  men 
laboured  thus  to  destroy  their  friends.  He  represented  however  that 
the  misfortune  waa  unavoidable,  since  without  doing  so  they  could 
by  no  means  subsist.  The  speech  ended,  we  all  ate  heartily  of  the 
bear's  flesh  ;  and  even  the  head  itself,  after  remaining  three  days  on 
the  scaffold,  was  put  into  the  kettle." 

The  Cinnamon  Bear  is  a  variety  of  this  species.  There  is  a  specimen 
in  the  Zoological  Gardens,  Regent's  Park,  which  was  presented  in  1829, 
so  that  he  is  now  at  least  21  years  old.  His  mate  died  in  1849.  The 
Yellow  Bear  of  Carolina,  and  the  Ours  Gulaire  (fritii  guiar 
Geoffrey),  with  a  white  throat,  are  alao  varieties. 

V.  ornatiu  (F.  Cuvier),  the  Spectacled  Bear,  inhabits  the  Cordilleras 
of  the  Andes  in  Chile.  Its  fur  is  smooth,  shining,  and  black,  with  the 
following  exceptions  : — Ite  abort  muzzle  is  of  a  dirty  yellow  oi  '  " 
colour,  and  there  are  two  semicircular  marks  of  the  same  hue,  rei 
jng  the  observer  of  a  pair  of  spectacles,  above  the  eyes ;  the  I 
parts  of  the  throat  and  neck  and  the  upper  part  of  the  breast  are 
whitish. 


Grisly  Bear 


is  horribMi  of  Say,  Heeeheh  Husquaw  or  Heechee 


Musqusw  of  the  Cree  Indians,  and  Vrtv*  fata  (Lewis  and  Clarke, 
who  first  accurately  described  the  animal,  calling  it  often  the  Whits 
Bear),  is  nearly  double  the  size  of  the  Black  Bear.    Cuvier  however, 


Spectacled  Bear  {Vmt  amntui). 
in  spite  of  its  size,  regarded  it  as  a  variety  of  U.  Arctoi.  Lewis  and 
Clarke  give  the  measurement  of  one  as  9  feet  from  the  nose  to  the 
tail,  and  state  that  they  had  seen  one  of  larger  dimensions.  Eight 
hundred  pounds  is  reported  to  be  the  weight  to  which  it  attains. 
The  length  of  the  fore  foot  in  one  of  those  measured  by  the 
travellers  above  quoted  is  given  as  exceeding  9  inches,  that  of  the 


Grisly  Bear  {UrKuJmx). 
hind  foot  at  11]  without  the  talons,  and  the  breadth  7  inches.  The 
claws  of  the  fore  feet,  which  are  a  good  deal  longer  and  less  curved 
than  those  of  the  hind  feet,  measured  in  another  individual  mora  than 
3  inches.  This  part  of  ite  organisation  is  well  adapted  for  digging, 
but  not  for  climbing,  and  the  adult  Grisly  Bear  is  said  not  to  ascend 
trees.  The  muzzle  is  lengthened,  narrowed,  and  flattened,  and  the 
canine  teeth  are  highly  developed,  exhibiting  a  great  increase  of  size 
and  power.  The  tail  is  very  small,  and  so  entirely  lost  in  the  hair 
which  covers  the  buttocks,  that  it  is  a  standing  joke  among  the 
Indian  hunters,  as  Sir  John  Richardson  observes,  when  they  have 
killed  a  Grisly  Bear,  to  desire  any  one  unacquainted  with  the  animal 
to  take  hold  of  its  tail.  The  fur,  or  rather  hair  is  abundant,  long,  and 
varying  through  'most  of  the  intermediate  gradations  between  grey 
and  blackish  brown,  which  last  is  prevalent  and  more  or  leas  grizzled. 
On  the  muzzle  it  is  pale  and  short,  on  the  tegs  it  is  darker  and  coarser. 
The  eyes  are  small  and  rather  sunk  in  the  head. 

Unwieldy  as  this  animal  appears,  it  is  capable  of  great  rapidity  of 
motion,  and  its  strength  is  overpowering.  The  bison  contends  in  vain 
with  the  Grisly  Bear.  The  conqueror  drags  the  enormous  carcass 
(weighing  about  1000  lbs.)  to  a  chosen  place,  digs  a  pit  for  its  recep- 
tion, and  repairs  to  it  till  the  exhausted  store  compels  him  to  renew 
the  chase.  And  yet  he  will  be  satisfied  with  fruits  and  roots ;  and  on 
his  diet  depends  the  aggravated  or  mitigated  ferocity  of  his  diaposi- 
tfam.   ThisanimUis  very  tenacious  of  life.   The  long  claws  are  strunf 


«>;  BEAR. 

into  necklaces,  and  highly  prized  by  the  Indiana  as  trophies  of  their 

The  following  Recount  of  the  habits  of  the  Grisly  Bear  is  given  by 
Sir  John  Richardson  : — "  A  party  of  voyagers  who  nad  been  employed 
all  day  in  tracking  a  canoeup  the  Saskatchewan  had  seated  themselves 
in  the  twilight  by  a  fire,  and  wore  busy  ill  preparing  their  supper, 
when  a  large  grisly  bear  sprang  over  the  canoe  that  was  tilted  behind 
them,  and  seising  one  of  the  party  by  the  shoulder  carried  him  off. 
The  rest  fled  in  terror,  with  the  exception  of  a  metif  named  Bourasso, 
who,  grasping  his  gun,  followed  the  bear  aa  it  was  retreating  leisurely 
with  its  prey.  He  called  to  his  unfortunate  comrade  that  he  was 
afraid  of  hitting  him  if  he  fired  at  the  bear,  but  the  latter  entreated 
him  to  fire  immediately,  without  hesitation,  as  the  bear  was  squeezing 
him  to  death.  On  this  he  took  a  deliberate  aim,  and  discharged  bis 
piece  into  the  body  of  the  bear,  who  instantly  dropped  its  prey  to 
pursue  Bourasso.  He  escaped  with  difficulty,  and  the  bear  ultimately 
retreated  to  a  thicket,  where  it  was  supposed  to  have  died  ;  but  the 
curiosity  of  the  party  not  being  a  match  for  their  fears  the  fact  of  its 
decease  was  not  ascertained.  The  man  who  was  rescued  had  his  arm 
fractured,  and  was  otherwise  severely  bitten,  but  finally  recovered.  I 
have  Been  Bourasso,  and  can  add  that  the  account  which  he  gives  is 
fully  credited  by  the  traders  resident  in  that  part  of  the  country, 
who  are  best  qualified  to  j  udge  of  its  truth  from  their  knowledge  of 
the  parties.  I  have  been  told  that  there  is  a  man  now  living  in  the 
neighbourhood  of  Edmonton-house  who  was  attacked  by  a  grisly  bear, 
which  sprang  out  of  a  thicket,  and  with  one  stroke  of  its  paw  com- 
pletely scalped  him,  laying  bare  the  skull,  and  bringing  the  akin  of 
the  forehead  down  over  the  eyes.  Assistance  coming  up,  the  bear 
made  off  without  doing  him  further  injury,  but  the  scalp  not  being 
replaced  the  poor  man  has  lost  his  sight,  although  he  thinks  his  eyes 
are  uninjured.  Mr.  Drummond,  in  his  excursions  over  the  Rocky 
Mountains,  had  frequent  opportunities  of  observing  the  manners  of 
the  grisly  bears,  and  it  often  happened  that  in  turning  the  point  of  a 
rock  or  sharp  angle  of  a  valley  he  came  suddenly  upon  one  or  more  of 
them.  On  such  occasions  they  reared  on  their  hind  legs,  and  made  a 
loud  noise  like  a  person  breathing  quick,  but  much  harsher.  He  kept 
his  ground,  without  attempting  to  molest  them;  and  they  on  their 
part,  after  attentively  regarding  him  for  some  time,  generally  wheeled 
round  and  galloped  off;  though,  from  their  known  disposition,  there 
is  little  doubt  but  he  would  have  been  torn  hi  pieces  had  he  lost  his 
presence  of  mind  and  attempted  to  fly.  When  he  discovered  them 
from  a  distance  he  generally  frightened  them  away  by  beating  on  a 
large  tin-box  in  which  he  carried  his  specimens  of  plants.  Ue  never 
naw  more  than  four  together,  and  two  of  these  he  supposes  to  have 
been  cubs  ;  he  more  often  met  them  singly,  or  in  pairs.  He  was  only 
once  attacked,  and  then  by  a  female,  for  the  purpose  of  allowing  her 
cubs  to  escape.  His  gun  on  this  occasion  missed  fire,  but  he  kept 
her  at  bay  with  the  stock  of  it  until  some  gentlemen  of  the  Hudson's 
Bay  Company,  with  whom  he  was  travelling  at  the  time,  came  up  and 
drove  her  off.  In  the  latter  end  of  June,  1826,  he  observed  a  male 
caressing  a  female,  and  soon  afterwards  they  both  came  towards  him, 
but  whether  accidentally  or  for  the  purpose  of  attacking  him  hs  was 
uncertain.  He  ascended  a  tree,  and  as  the  female  drew  near  fired  at 
and  mortally  wounded  her.  She  uttered  a  few  loud  screams,  which 
threw  the  male  into  a  furious  rage,  and  he  reared  up  against  the  trunk 
of  the  tree  in  which  Mr.  Drummond  was  seated,  but  never  attempted 
to  ascend  it.  The  female  in  the  meanwhile  retiring  to  a  short  distance, 
lay  down,  and  as  the  male  was  proceeding  to  join  her  Mr.  Drummond 
shot  him  also.  From  the  size  of  their  teeth  and  claws  he  judged 
them  to  be  about  four  years  old.  The  cubs  of  a  grisly  bear  can  climb 
trees,  hut  when  the  animal  is  fully  grown  it  is  unable  to  do 
Indians  report,  from  the  form  of  its  claws." 

The  Rocky  Mountains,  and  the  plains  to  the  eastward  of  them, 
particularly,  according  to  Mr.  Drummond,  the  districts  which  are 
interspersed  with  open  prairies  and  grassy  bills,  are  the  chief  haunts 
of  the  Grisly  Bears.  To  the  north  they  have  been  observed 
61*  of  latitude,  and  it  is  supposed  that  they  are  to  he  found  still 
farther.  To  the  south  it  is  said  that  they  extend  as  far  as  Mexico. 
There  are  three  young  specimens  of  this  animal  at  present  (1853)  in 
the  Gardens  of  the  Zoological  Society,  Regent's  Park. 

Atialic  Btari. 

Urtta  caUorii  {F.  Cuvier),  the  Siberian  Bear,  approaches  closely  tc 
the  Brown  Bear  (Urtta  Ardm},  and  is  at  best  a  doubtful  speciea 
The  hair  in  quality  and  colour  is  much  the  same  with  that  of  th< 
Brown  Bear,  with  the  distinction  of  a  large  white  collar  which  passes 
over  the  upper  part  of  the  back  and  the  Bhouldera,  and  is  completed 
upon  the  breast 

U.  Thibctama  (Htlareto*  Tibetans),  the  Tibet  Bear.— M.  Duvaocel 
discovered  this  species  in  the  mountains  of  Sylhet,  and  Dr.  Wallich 
found  it  in  those  of  Nepaul.  The  Tibet  Bear  has  the  neck  remarkably 
thick,  and  the  head  flattened,  the  forehead  and  muzzle  forming  almost 
a  straight  line.  The  ears  are  of  a  large  size.  Its  clumsy  limbs  support 
a  compact  body,  and  the  chtws  are  comparatively  weak.  Its  general 
colour  is  black  ;  but  the  lower  lip  is  white,  and  there  is  a  huge  mark 


n  front  of  the  shoulders.    In  bulk  i 


intermediate  between  the  Sloth  Bear  (PmMhu  labiaHu)  and  the 
Malayan  Bear  (Urtut  Malayamu).  Mr.  Bennett,  in  his  'Tower 
Menagerie,'  gives  a  figure  and  description  of  one  which  was  brought 


Siberian  Bear  { Vrnu  nUarit). 


U.  IiobtUituu,  Isabella-coloured  Bear. — Dr.  Horsfield  first  described 
this  species  from  a  skin  forwatded  from  the  mountains  of  Nepaul 
The  skull  had  been  removed,  but  the  front  teeth  in  both  jaws  and  the 
claws  remained. 


.r  (iy»i 


Thiiilmvt). 


"Our  animal,"  says  Dr.  Homfield,  "is  of  a  habit  decidedly  differemt 
from  that  of  several  speciea  of  Urtiu  from  the  same  part  of  the  world, 
which  have  been  recently  added  to  the  systematic  catalogues,  namely, 
the  friii*  Tkihttanta,  the  Unto*  labiattii,  and  the  frail  Malayantu. 
Ail  these  have  a  jet-black  fur,  a  semilunar  mark  of  a  white  colour  on 
the  breast,  and  other  peculiarities  affording  types  of  sub-genera,  among 
which  Prochilta  and  ffdarclot  have  been  defined  Our  animal,  on  the 
contrary,  appears  to  resemble  the  European  bears  in  its  structure,  aa 
far  at  least  as  can  be  determined  from  the  parte  which  have  been 
preserved  in  the  specimen.  Among  these,  the  claws  afford  the  beat 
means  of  comparison ;  they  are  email,  obtuse,  and  straight,  while 
those  of  the  Asiatic  bears  above  mentioned  are  large,  strongly  curved, 
acute,  and  fitted  for  climbing."  A  living  specimen  of  this  species  is 
now  to  be  seen  in  the  Zoological  Gardens,  Regent's  Park.  It  is  a 
native  of  the  whole  Himalayan  range,  and  is  so  light-coloured  as  to  have 
led  to  the  supposition  that  it  was  another  form  of  the  White  Bear. 

Uriut  Sj/riacnt,  the  Syrian  Bear. — The  she- bears  which  came  out 
of  the  wood,  "and  tare  forty  and  two"  of  the  mockers  of  FJiaha 
(2  Kings  ii.  23,  et  icq.),  are  probably  the  first  bears  on  record.  These 
bears  of  Syria  may  be  occasionally  traced  in  subsequent  history. 
Thus  Matthew  Pans,  in  his  'England,'  relates  how  Godfrey  {Dux 
Godefridus),  as  he  was  riding  for  recreation  in  a  neighbouring  wood 
during  the  siege  of    Antioch   (A  ntiochiam    Minorrm),   saw  a    poor 
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stranger,  who  ni  loaded  with  a  bundle  of  dry  wood,  flying  from  an 
enraged  bear,  whereupon  Godfrey  gallantly  went  to  the  rescue,  and 
the  bear  turning  upon  him  he  wa>  unhorsed,  the  horse  being  wounded 
by  the  bear,  and  fought  on  foot,  when,  after  a  severe  struggle,  in 
which  he  received  a  most  dangerous  wound  ("  vulnua  fere  letiferum"), 
he  buried  hie  sword  up  to  the  hilt  in  hie  savage  adversary,  and  killed 
him.  The  historian,  in  continuation,  relatce  the  great  joy  of  the 
army  at  Godfrey's  recovery.  {'  Hist  of  England,'  torn.  ii.  p.  34,  folio, 
London,  1640.) 


Syrian  Bear  (CWtM  Syriacm). 

The  Syrian  Bear  frequently  preys  on  »T»im»1«,  but  for  the  moat  part 
feeda  on  vegetables.  The  field*  of  Cica-  at-irfimu  (s  kind  of  chick-pea), 
and  other  crops  near  the  snowy  region,  are  often  laid  waste  by  it. 

The  akin  is  sometimes  fulvous  brown,  and,  as  has  been  stated, 
sometime*  fulvous  white,  varied  with  fulvous  spots.  These  changes 
are  supposed  to  have  been  occasioned  by  the  abrasion  of  the  long  hair, 
whereby  the  woolly  fur  beneath  and  that  of  the  head  become  exposed. 
Two  very  fine  specimens  of  this  species,  a  male  and  female,  are  living 
in  the  Zoological  Gardens,  Regent's  Park. 

If.  tabiatui  (Mdurtut  Lybiai,  Meyer),  LabiaUd  Bear  or  Sloth  Bear. 
This  uncouth  animal,  on  its  arrival  in  Kuropc  about  sixty  yean  ago. 


the  whole  contour  of 
deformity,  and  make 

jugglers,  who  rely  much  on  the  attraction  of 
The  cartilage  of  the 


is  capable  of  extension,  and  the  lips  of 


this  faculty.  The  muule  is  elongated,  and,  with  the  e 
feet,  is  whitish  or  yellowish.  The  forehead  risen  almost  abruptly 
from  the  muzzle.  The  fur,  with  the  exceptions  above  noticed  and 
that  next  mentioned,  is  deep  black,  with  here  and  there  some  brown 
spots,  and  is  rather  long,  particularly  round  the  head  in  old  indi- 
viduals. Upon  the  under  side  of  the  neck  and  breast  is  a  white  mark 
resembling  the  letters  T  or  Y.  In  bulk  it  is  about  the  sue  of  the 
Brown  Bear. 

The  food  of  this  species  in  a  state  of  nature  is  said  to  consist  of 
fruits,  honey,  and  the  white  ants,  which  are  so  destructive.  It 
inhabits  the  mountainous  parts  of  India,  where  its  retreat  is  stated 
to  be  in  some  cavern.  Major  (now  Colonel)  Sykes  noticed  it  in 
Dukhun  (Deccan). 

In  captivity  it  appears  to  be  mild,  but  melancholy.  A  pair  were 
kept  for  some  time  in  the  garden  of  the  Zoological  Society.  They 
lived  very  sociably,  and  often  lay  huddled  together,  uttering  a  kind 
of  rattling  hut  low  whine,  or  purring,  which  wam  continuous  and 
monotonous,  but  not  entirely  unmusical :  indeed,  by  more  than  one 
who  heard  it,  it  was  termed  their,  song.  The  paw  was  generally  at 
the  mouth  when  they  made  this  noise.  A  living  specimen  is  still  to 
be  seen  in  the  Zoological  Gardens. 

V.  Malayan**,  Raffles  (Hdarelot  Malayan*!,  Horsfield),  the 
Malayan  Bear,  the  Bruang  of  the  Malays,  is  jet-black,  with  the 
muiile  of  a  yellowish  tint,  and  has  a  semilunar  white  mark  upon 
the  breast.  Dr.  Horsfield  observes,  that  the  largest  prepared 
specimen  which  he  had  examined  measured  4  feet  6  inches  along  the 

back. 


a-Bcur  (Lrnw— Uclarctn— Hah 


■u,). 


Sloth  Bear  {Urna  labia tui). 

was  taken  for  a  Sloth  and  obtained  the  name  of  Bradyp  w  ptntadactyhu 
and  Vrnma,  Five-Fingered  Sloth,  Sloth  Bear,  or  Ursine  Sloth.  By 
the  two  last  names  it  was  formerly  shown  in  menageries ;  and 
Bewick  gave  an  excellent  portrait  of  it  in  his  '  Quadrupeds,'  as  "  an 
animal  which  has  hitherto  escaped  the  attention  of  naturalists." 
Meyer  called  it  a  MtUrnu ;  and  Fischer  a  Uhondrorhynckv*.  It  is 
the  BradypiLM  wriniu  of  Shaw  (though  it  bear*  no  relation  to  the  true 
sloths  either  in  structure  or  habits) ;  the  Vntt  labiatut  of  De 
Blainville ;  and  the  Urnu  Umgiraitru  at  Tiedemann ;  the  Ours 
Pareieeiix  and  Ours  Jongleur  of  the  French.  The  short  limbs,  the 
depressed  air  of  the  head,  surmounted  by  the  hillock  of  a  lieck,  and 


he  sagacity  of  the  Malayan  Bear  is  said  to  be  great,  and  its  liking 
delicacies  extreme.  The  honey  of  the  indigenous  bees  of  its 
ve  forests  is  supposed  to  be  a  favourite  food ;  and  certainly  the 
extreme  length  of  the  tongue  ia  well  adapted  for  feeding  on  it 
Vegetables  form  the  chief  diet  of  this  bear,  and  it  ia  said  to  be 
attracted  to  the  vicinity  of  man  by  its  fondness  for  the  young  shoots 
of  the  oocoa-nut  treeH,  to  which  it  la  very  injurious;  indeed  Sir 
Stamford  Baffles  found  those  of  the  deserted  villages  in  the  Paaaumah 
district  of  Sumatra  destroyed  by  it.  It  has  not  nn frequently  been 
taken  and  domesticated. 

In  confinement  it  is  mild  and  sagacious.  Sir  Stamford  Unfiles  thus 
describee  the  manners  of  one  which  appears  to  have  been  deservedly 
a  great  favourite : — 

"When  taken  young,"  he  says,  "they  become  very  tome.  One  lived 
for  two  year*  in  my  possession.  He  was  brought  up  in  the  nursery 
with  the  children  ;  and,  when  admitted  to  my  table,  as  was  frequently 
the  case,  gave  a  proof  of  hia  taste  by  refusing  to  eat  any  fruit  but 
mangoetaena,  or  to  drink  any  wine  but  champagne.  The  only  time  I 
ever  knew  him  to  be  out  of  humour  waa  on  an  occasion  when  no 
champagne  waa  forthcoming.  It  was  naturally  of  an  affectionate 
disposition,  and  it  was  never  found  necessary  to  chain  or  chastise  him. 
It  was  usual  for  this  bear,  the  cat,  the  dog,  and  a  small  blue  mountain 
bird  or  lory  of  New  Holland,  to  mesa  together,  and  eat  out  of  the 
same  dish.  His  favourite  playfellow  was  the  dog,  whose  teasing  and 
worrying  was  always  borne  and  returned  with  the  utmost  good 
humour  and  playfulness.  As  he  grew  up  he  became  a  very  powerful 
anjinaX  and  in  his  rambles  in  the  garden  he  would  lay  bold  of  the 
largest  plantains,  the  stems  of  which  he  could  scarcely  embrace,  and 
tear  them  up  by  the  roote." 


*u  BEAR. 

There  are  never*!  specimens  in  the  gardens  of  the  Zoological  Society, 
Regent's  Park. 

U.  Eun/ip&u  {ffetarctot  Eurytpiltu  of  Horsfleld),  the  Bornean  Beer, 
differs  from  the  Malayan  Bear  principally  in  having  a  large  orange- 
coloured  patch,  deeply  notched  at  its  upper  part,  upon  the  cheat     In 


Burneon  Bear  (Trim— ifsfarrfoi— iur»y»li.i). 
sin  it  is  supposed  to  be  rather  less  than  the  last.  The  individual 
which  was  exhibited  in  the  Tower  of  London,  and  from  which  Dr. 
Horefield  wrote  his  description,  measured  along  the  back  from  muzzle 
to  tail  3  feet  8  inches.  It  waa  obtained  in  Borneo  when  very  young, 
and  during  the  voyage  was  the  constant  associate  of  a  monkey  and 
other  animals.  In  confinement  ita  manners  greatly  resembled  those 
of  the  Malayan  Bear.     Its  habits  in  a  state  of  nature  do  not  appear 


obtain  food,  seconding  them  by  emitting  a  coarse  but  not  unpleasant 
whining  sound.  This  it  continues  while  it  consumes  its  food,  alter- 
nately with  a  low  grunting  noise ;  but  if  teased  at  this  time,  it 
suddenly  raises  its  voice  and  emits  at  intervals  harsh  and  grating 
sounds.  Our  animal  is  excessively  voracious,  and  appears  to  be 
disposed  to  oat  almost  without  cessation.  When  in  a  good  humour, 
it  often  amuses  the  spectators  in  a  different  manner.  Calmly  seated 
in  its  apartment,  it  expands  the  jaws,  and  protrudes  its  long  and 
slender  tongue  aa  above  described.  It  displays  on  many  occasions  not 
only  much  gentleness  of  disposition,  but  likewise  a  considerable 
degree  of  sagacity.  It  appears  conscious  of  the  kind  treatment  it 
receives  from  its  keeper.  On  seeing  him  it  often  places  itself  in  a 
variety  of  attitudes  to  oourt  his  attention  and  caresses,  extending  its 
nose  and  anterior  feet,  or  suddenly  turning  round  exposing  the  back, 
and  waiting  for  several  minutes  in  this  attitude  with  the  head  placed 
on  the  ground.  It  delights  in  being  patted  and  rubbed,  and  even 
allowa  strangers  to  do  so ;  but  it  violently  resents  abuse  and  ill 
treatment,  and  having  been  irritated,  refuses  to  be  courted  while  the 
offending  person  remains  in  sight." 

The  individual  whose  manners  are  here  described  fell  a  victim  to 
tta  voracity.  During  the  hot  weather  of  the  summer  of  1828  it  over- 
gorged  itself  one  morning,  and  died  within  ten  minutes  after  the 
meal.    Its  skin  is  preserved  in  the  Museum  of  the  Zoological  Society. 

African  Start. 

The  existence  of  bears  in  Africa  has  been  more  than  doubted. 
Even  Cuvier,  who  saw  the  weak  points  of  the  negative  evidence  on 
this  subject,  says,  "  the  existence  of  bears  in  Africa  is  not  so 
indisputable." 

Pliny  (viii.  SB)  observe*,  that  it  was  recorded  in  the  Annals  that 
Domitius  JSnobarbus,  the  curule  JEAile,  in  the  consulship  of  M.  Piso 
and  M.  Messala  (B.O.  62)  exhibited  a  hundred  Nnmidian  Bears,  and  as 
many  /Ethiopian  hunters  in  the  circus,  and  adds  his  wonder  that  the 
bean  should  have  been  called  Nnmidian,  aa  it  was  evident  that  no 
bean  were  produced  in  Africa.  In  the  67th  chapter  of  the  same 
hook  ha  makes  the  broad  assertion  that  in  Africa  then  are  neither 
boare,  nor  stags,  nor  goats,  nor  bean. 

"Prosper  Alpinus,     says  Cuvier,  "attributes  bean  to  Egypt,  hut 
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which  were  assuredly  no  bean  at  aU,  for  he  states  that  they  are  of 
the  size  of  a  sheep,  and  of  a  white  colour.  Never  did  one  of  the 
naturalist*  of  our  expedition  see  there  any  true  bean."  Bruce  sayi 
positively,  that  there  is  no  bear  in  any  part  of  Africa. 

The  inclination  of  Cuvier' s  mind,  seems  to  have  been  against  the 
existence  of  bears  in  Africa ;  and  yet  the  record  of  the  annalist  quoted 
by  Pliny,  and  the  numerous  passages  concerning  Lybian  Bears  in 
Herodotus,  Virgil,  Juvenal,  Martial,  and  others,  make  a  strong  case 
for  their  existence. 

It  was  reserved  for  Ehrenbsrg  to  solve  these  doubts  in  great 
measure.  Writing  on  this  subject,  he  says—"  Moreover,  we  ourselves 
have  seen  in  the  mountains  of  Abyssinia,  and  therefore  in  Africa 
itself,  an  animal  most  like  to  a  bear  (nay,  why  had  I  not  said— a 
bear  t)  and  hunted  it  repeatedly,  but  in  vain.  It  is  called  by  the 
natives  Karrai."  He  then  goes  on  to  state,  that  he  can  give  to  those 
who  are  interested  in  the  geographical  distribution  of  the  bear,  true 
tidings  of  a  blackish  plantigrade  wild  beast  most  like  unto  a  bear,  in 
the  mountains  of  Abyssinia,  though  neither  Bruce  nor  Salt  nuke 
mention  of  it ;  and  that,  according  to  the  description  of  the  inhabi- 
tants, the  mountains  of  Arabia  Felix  are  inhabited  by  a  similar  or 
the  same  blackish  bear,  said  to  be  remarkable  for  ita  lengthened 
muzzle.  He  adds,  "  Forskal  moreover  has  brought  tidings  of  an 
indigenous  Arabian  bear." 

Marine  Star. 

if.  morittmus,  Linn.  ( Tkalordoi  marifimui,  Gray),  the  Polar  Bear, 
or  Ice  Bear. — Martens  was  one  of  the  Erst  who  distinguished  this 


ideed  till  his  10th  edition  that  he  shows  any  suspicion  that  tho  Polar 
Bear  was  distinct ;  and  in  his  last  be  only  ventures  to  say,  in  a  notice 
appended  to  the  description  of  Urtvt  Arctoi,  "  Ursus  mnrifimw 
albus  major  arcticus.  Martens.  Spiltb.  73.  t,  o.  f.  C.  forte  distinctn 
species  est.  nobis  non  visa,  capite  longiore,  cello  sngustiore." 

The  habits,  and  many  parte  of  its  organisation  adapted  to  those 
habits,  of  the  Polar  or  Sea  Bear,  1'Oure  Polaire  of  the  French,  Urm 
mnrittmus  of  Erxleben,  Urtut  murintu  of  Pallas,  Uriui  aOna  of  BrissOD, 
TKalarcto*  maritimut  of  Gray,  according  to  the  testimony  of  all 
zoologists,  have  confirmed  the  accuracy  of  Martens, 

An  inhabitant  of  the  dreary  regions  which  surround  the  North 
Pole  with  eternal  frost,  and  of  those  coasts  which  are  rarely  free 
from  ioe,  the  Polar  Bear  is  almost  entirely  carnivorous,  in  a  state  of 
nature.  Animals  of  the  land  and  of  the  sea,  birds  and  their  eggs, 
the  dead  and  the  living,  are  alike  devoured.  An  admirable  swimmer 
and  diver,  and  of  great  strength,  he  chases  the  seal  with  success,  and 
is  said  to  attack  the  walrus  Itself.  Cartwright  relates  an  anecdote  in 
proof  of  his  agility  in  the  water.  He  saw  a  Polar  Bear  dive  after  a 
salmon,  and  the  bear  dived  with  success,  for  he  killed  his  Bah.  Captain 
Lyon  gives  the  following  account  of  its  hunting  the  seel  i — "  The  bear 
on  seeing  his  intended  prey,  gets  quietly  into  the  water,  and  swims 
until  to  leeward  of  him,  from  whence,  by  frequent  short  dives  he 
silently  makes  his  approaches,  and  so  arranges  his  distance,  that  at 
the  last  dive  he  comes  to  the  spot  where  the  seal  is  lying.  If  the  poor 
animal  attempts  to  escape  by  rolling  into  the  water,  he  falls  into  the 
bear's  clutches ;  if  on  the  contrary  be  lies  still,  his  destroyer  makes  a 

?>werful  spring,  killa  him  on  the  ice,  and  devoura  him  at  leisure, 
he  same  author  informs  us  that  this  boar  not  only  swims  witH 
rapidity,  but  is  capable  of  making  long  springs  in  the  water.  Sabine 
states  that  he  saw  one  about  midway  between  the  north  and  south 
shores  of  Barrow's  Straits,  which  are  *0  miles  apart,  though  then  was 
no  ioe  In  sight  to  which  he  could  resort  tor  rest. 

The  floating  carcasses  of  whales  and  other  marine  animals  form  a 
considerable  part  of  its  food,  and  the  smell  of  the  burning  kreng  often 
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brings  it  to  the  whale  ships.  Sir  John  Richardson  says,  that  it  does 
not  disdain,  in  the  absence  of  other  food  to  seek  the  shore  in  quest 
of  berries  and  roots.  The  Polar  Bear  moves  faster  on  firm  ground 
than  might  be  supposed  from  his  appearance.  Captain  Lyon  describes 
its  pace  when  at  full  speed,  as  "  a  kind  of  shuffle,  as  quick  as  the 
sharp  gallop  of  a  horse." 

This  species  is  of  a  more  lengthened  form  than  that  of  the  others, 
the  head  is  very  much  elongated  and  flattened,  the  ears  and  mouth 
comparatively  small,  the  neck  very  long  and  thick,  and  the  sole  of  the 
foot  very  large.  The  fur  is  silvery-white  tinged  with  yellow,  close 
short  and  even  on  the  head,  neck,  and  upper  part  of  the  back ;  long 
fine  and  inclined  to  be  woolly  on  the  hinder  parts,  legs,  and  belly. 
The  sole  of  the  foot  exhibits  a  beautiful  instance  of  adaptation  of 
means  to  an  end,  for  it  is  almost  entirely  covered  with  long  hair, 
affording  the  animal  a  firm  footing  on  the  ice.  The  claws  are  black, 
not  much  curved,  thick  and  short.  Captain  Lyon's  crew  found  none 
of  the  terrible  effects  (skin  peeling  off,  Ac.,  &c.)  from  eating  the  flesh, 
ascribed  to  it  by  some  of  the  earlier  voyagers. 

The  accounts  given  of  the  size,  strength,  and  ferocity  of  this  animal 
by  the  early  navigators  are  appalb'ng ;  but  the  accuracy  of  modern 
investigation  has  dissipated  a  good  deal  of  the  awe  with  which  it  was 
regarded,  and  has  gone  far  to  prove,  that  the  excited  imagination  of 
wme  of  the  narrators  has  led  them  beyond  the  truth. 

The  gallant  adventurers  who  conducted  the  modern  northern 
expeditions  penetrated  far  beyond  the  points  formerly  reached,  and 
had  opportunities  of  observing  numbers  of  Polar  Bears.  The  greatest 
length  from  nose  to  tail,  recorded  by  Captain  Phipps,  is  7  feet 
1  inch,  the  weight  of  the  beast  being  610  pounds.  Sir  John  Ross 
records  the  measurement  of  7  feet  10  inches,  and  the  weight  of 
1160  pounds ;  and  Captain  Lyon  states,  that  one  which  was  unusually 
large  measured  8  feet  7  £  inches,  and  weighed  1600  pounds.  The 
greater  number  of  full  grown  individuals  are  spoken  of  as  far  inferior 
to  these  in  dimensions  and  weight. 

Two  very  fine  specimens  are  at  present  living  in  the  gardens  of 
the  Zoological  Society,  Regent's  Park. 

Pennant  states  that  Polar  Bears  are  frequent  on  all  the  Asiatic 
coasts  of  the  Frozen  Ocean,  from  the  mouth  of  the  Obi  eastward, 
and  that  they  abound  in  Nova  Zembla,  Cherry  Island,  Spitzbergen, 
Greenland,  Labrador,  and  the  coasts  of  Baffin's  and  Hudson's  bays, 
but  that  they  are  unknown  on  the  shores  of  the  White  Sea.  Sir 
Edward  Parry  saw  them  within  Barrow's  StraitB  as  far  as  Melville 
Island ;  and,  during  his  daring  boat-voyage,  beyond  82°  N.  lat.  Sir 
John  Richardson  says,  that  the  limit  of  their  incursions  southward 
on  the  shores  of  Hudson's  Bay  and  of  Labrador,  may  be  stated  to  be 
about  the  55th  parallel.  Sir  John  Franklin  learnt  from  the  Esquimaux 
to  the  westward  of  Mackenzie  River,  that  they  occasionally,  though 
rarely,  visited  that  coast.  Captain  Beechey  did  not  meet  with  any  in 
his  voyage  to  Icy  Cape. 

As  the  Polar  Bear  resides  principally  on  the  fields  of  ice,  he  is 
frequently  drifted  far  from  the  land.  "In  this  way,"  says  Sir 
John  Richardson,  "  they  are  often  earned  from  the  coast  of  Greenland 
to  Iceland,  where  they  commit  such  ravages  on  the  flocks  that  the 
inhabitants  rise  in  a  body  to  destroy  them." 

The  Esquimaux  account  of  the  hybernation  of  this  species  is  thus 
related  by  Captain  Lyon : — 

"  At  the  commencement  of  winter  the  pregnant  she-bears  are  very 
fat,  and  always  solitary.  When  a  heavy  fall  of  snow  sets  in,  the 
animal  seeks  some  hollow  place  in  which  she  can  lie  down,  and  then 
remains  quiet  while  the  snow  covers  her.  Sometimes  she  will  wait 
until  a  quantity  of  snow  has  fallen,  and  then  digs  herself  a  cave :  at 
all  events,  it  seems  necessary  that  she  should  be  covered  by  and  lie 
amongst  snow.  She  now  goes  to  sleep,  and  does  not  wake  until  the 
spriug  sun  is  pretty  high,  when  she  brings  forth  her  two  cubs:  The 
cave,  bv  this  time,  has  become  much  larger,  by  the  effect  of  the  animal's 
warmth  and  breath,  so  that  the  cubs  have  room  enough  to  move, 
and  they  acquire  considerable  strength  by  continually  sucking.  '  The 
dam  at  length  becomes  so  thin  and  weak,  that  it  is  with  great  difficulty 
she  extricates  herself,  when  the  sun  is  powerful  enough  to  throw  a 
strong  glare  through  the  snow  which  roofs  the  den.  The  Esquimaux 
affirm,  that  during  this  long  confinement  the  bear  has  no  evacuations, 
and  is  herself  the  means  of  preventing  them  by  stopping  all  the 
natural  passages  with  moss,  grass,  or  earth.  The  natives  find  and 
kill  the  bears  during  their  confinement  by  means  of  dogs,  which  scent 
them  through  the  snow,  and  begin  scratching  and  howling  very 
eagerly.  As  it  would  be  unsafe  to  make  a  large  opening,  a  long  trench 
is  cut,  of  sufficient  width  to  enable  a  man  to  look  down,  and  see 
where  the  bear's  head  lies,  and  he  then  selects  a  mortal  part  into 
which  he  thrusts  his  spear.  The  old  one  being  killed,  the  hole  is 
broken  open,  and  the  young  cubs  may  be  taken  out  by  hand,  as, 
having  tasted  no  blood,  and  never  having  been  at  liberty,  they  are 
then  very  harmless  and  quiet.  Females  which  are  not  pregnant  roam 
throughout  the  whole  winter  in  the  same  manner  as  the  males.  The 
coupling  time  is  in  May." 

That  part  of  these  accounts  which  relates  to  the  non-hybernation 
of  some  of  these  bears  is  corroborated  by  Sir  Edward  Parry,  who 
saw  them  roaming  in  the  course  of  the  two  winters  which  he  passed 
on  the  coast  of  Melville  Peninsula. 

That  the  Polar  Bear  will  subsist  on  vegetable  diet  was  proved  in 


the  case  of  two  which  lived  and  throve  for  years  in  the  French 
menagerie  without  being  allowed  to  touch  animal  food.  The  indi- 
vidual kept  in  the  Tower  in  the  reign  of  Henry  III.  seems  to  have 
been  indulged  in  diet  and  recreation  more  congenial  to  its  habits,  for 
there  are  two  of  the  king's  writs  extant  in  choice  Latin,  directing 
the  sheriffs  of  London  to  furnish  four-pence  a  day  for  "  our  white 
bear  in  our  Tower  of  London,  and  his  keeper,"  and  to  provide  a 
muzzle  and  iron-chain  to  hold  him  when  out  of  the  water,  and  a  long 
and  strong  rope  to  hold  him  when  he  is  fishing  in  the  Thames. 
(Madox,  '  Exchequer  Writs.') 

FqmU  Bears. 

The  fossil  remains  of  these  animals,  when  first  found,  ministered, 
as  might  have  been  expected  from  the  spirit  of  the  age,  to  the  specu- 
lations of  the  lovers  of  the  marvellous,  and  figured  in  the  medical 
prescriptions  of  the  time.  The  caverns  of  the  neighbourhood  of  the 
Harz  were  ransacked  for  them ;  and  their  supposed  virtue  as  medicines, 
under  the  title  of  fossil  Unicorns'  Bones,  procured  a  ready  sale.  In 
the  '  Protogaea'  of  Leibnitz,  there  is  a  figure  of  one  of  these  fossil 
unicorns,  the  product  of  an  imagination  sufficiently  lively. 

But  it  was  not  till  the  year  1672,  as  Ouvier  observes,  that  any 
notice,  truly  osteological,  appeared  on  the  subject,  when  Hayn  gave 
some  representations  of  their  bones  brought  from  a  cave  of  the 
Carpathians,  as  those  of  dragons;  and,  by  way  of  helping  the  evidence, 
informed  his  readers  that  there  were  still  to  be  found  in  Transylvania 
dragons  alive  and  flying. 

These  were  the  remains  of  the  extinct  Bear  of  the  Caves  (Ursus 
tpekrus),  an  animal  which  must  have  been  the  largest  species  of  the 
genus.  Rosenmuller,  in  1794  and  1795,  gave  the  figure  of  a  cranium 
from  Gailenreuth ;  and  John  Hunter,  in  the  '  Philosophical  Trans- 
actions'  (1794),  described  the  bones  found  there ;  and  the  Margrave  of 
Anspach  the  caves. 

Blumenbach  distinguished  the  skulls  found  in  the  caverns  as  those 
of  two  distinct  species,  and  gave  them  severally  the  names  of  Ursus 
Bpdceus  and  Ursus  arctoideus,  which  Cuvier  adopted,  expressing 
however  his  opinion  that  they  were  only  varieties  of  the  same 
species.  Goldfuss  described  a  species  as  U.  priscua  from  the  same 
remains. 

The  principal  caverns  in  which  these  remains  have  been  found  are 
those  of  Scharzfeld  and  Baumann,  the  latter  of  which  owes  its  name 
(Baumann's  Hbhle)  to  a  wretched  miner,  who  in  1670  lured  by  the 
hope  of  finding  ore  sought  its  recesses.  There  he  wandered,  alone 
and  in  darkness,  three  days  and  three  nights.  At  length  he  found 
his  way  out,  but  in  so  exhausted  a  condition,  that  he  only  returned 
to  the  light  of  day  to  die. 

The  caverns  of  the  Carpathians  supplied  the  dragons'  bones 
above  mentioned. 

In  Franconia,  near  MuggeudorT,  the  caves  are  numerous,  and  abound 
in  bones.  Here  are  the  caverns  of  Gailenreuth,  Rabenstein,  Kuh- 
loch,  &c. 

The  south-west  border  of  the  Thuringerwald  has  those  of  Glucks- 
brunn  and  Leibenstein,  near  Meinungen,  and  Westphalia  those  of 
Kluterhbhle  and  Sundwick. 

In  England  the  remains  of  Bears  have  been  found  in  the  largest 
numbers  in  Kent's  Hole,  near  Torquay.  They  have  also  been  found 
in  Tertiary  deposits  at  Grays  in  Essex,  Bacton  in  Norfolk,  in  tho 
valley  of  the  Severn  near  Tewkesbury,  the  Manea  Fen  in  Cambridge- 
shire, at  Newbourn  in  Suffolk,  and  in  other  places.  Professor  Owen,  in 
his  'History  of  British  Fossil  Mammals/  refers  these  remains  to  U. 
Arctos,  U.  priscua,  and  V.  apdeeus.  He  doubts  the  existence  of  the 
fossil  species  U.  arctoideus  and  U.  planus.  Dr.  Buckland  ('  Reliquiae 
Diluvianro')  thus  describes  the  scene  in  the  cavern  of  Kuhloch : — "  It 
is  literally  true,  that  in  this  single  cavern  (the  size  and  proportions 
of  which  are  nearly  equal  to  those  of  the  interior  of  a  large  church) 
there  are  hundreds  of  cart-loads  of  black  animal  dust,  entirely 
covering  the  whole  floor,  to  a  depth  which,  if  we  multiply  this  depth 
by  the  length  and  breadth  of  the  cavern,  will  be  found  to  exceed 
5000  cubic  feet.  The  whole  of  this  mass  has  been  again  and  again 
dug  over  in  search  of  teeth  and  bones,  which  it  still  contains 
abundantly,  though  in  broken  fragments.  The  state  of  these  is  very 
different  from  that  of  the  bones  we  find  in  any  of  the  other  caverns, 
being  of  a  black,  or,  more  properly  speaking,  dark  umber-colour 
throughout,  and  many  of  them  readily  crumbling  under  the  finger 
into  a  soft  dark  powder,  resembling  mummy  powder,  and  being  of  the 
same  nature  with  the  black  earth  in  which  they  are  imbedded. 
The  quantity  of  animal  matter  accumulated  on  this  floor  is  the 
most  surprising  and  the  only  thing  of  the  kind  I  ever  witnessed ; 
and  many  hundred,  I  may  say  thousand,  individuals  must  have 
contributed  their  remains  to  make  up  this  appalling  mass  of  the  dust 
of  death.  It  seems,  in  great  part,  to  be  derived  from  comminuted 
and  pulverised  bone ;  for  the  fleshy  parts  of  animal  bodies  produce, 
by  their  decomposition,  so  small  a  quantity  of  permanent  earthy 
residuum,  that  we  must  seek  for  the  origin  of  this  mass  principally 
in  decayed  bones.  The  cave  is  so  dry,  that  the  black  earth  lies  in 
the  state  of  loose  powder,  and  rises  in  dust  under  the  feet :  it  also 
retains  so  large  a  proportion  of  its  original  animal  matter,  that  it  is 
occasionally  used  by  the  peasants  as  an  enriching  manure  for  the 
adjacent  meadows,"     The  following  is  added  by  Dr.  Buckland  in  a 
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cubic  feot.  Now,  allowing  two  cubic  feet  of  dust  and  bones  for  each 
individual  animal,  we  shall  have  in  this  single  vault  the  remains  of 
at  least  2500  bears,  a  number  which  may  have  been  supplied  in  the 
space  of  1000  years,  by  a  mortality  at  the  rate  of  21  per  annum." 

The  remains  of  Uriui  tpelaat  have  been  found  near  Stayer,  in 
Upper  Austria.  Necker  de  Saussura  found  diem  also  in  the  olefta  of 
the  rocks  containing  iron  ore  at  Kropp,  in  Carniola. 

The  remains  of  bears  have  been  detected  generally  in  the  ossiferous 
caverns  of  the  south  of  France.    The  bones  found  in  the  largest 

Proportion  at  the  Orotte  d'Eohenoz,  on  the  south  of  Yeaoul,  by  M. 
hin-ia,  and  examined  by  Cuvier,  were  those  of  Vrtv*  tpcicruf.  Bones 
of  bears  Lave  been  also  found  in  the  osseous  breccia  at  Pisa,  Nice,  te. 
Vrtm  tpdtettt  (Blumeobaoh),  Great  Cavern  Bear.  The  skull  of  this 
extinct  species  is  considerably  raised  above  the  root  of  the  noes,  so 
that  the  forehead,  which  presents  two  convex  elevations,  is  a  good 
deal  curved.  Its  size  is  about  one-fifth  larger  than  the  largest  of 
those  of  the  Brown  Bear  (Urtui  Arctoi),  or  of  the  Polar  Bear. 

U.  pritetu  (Goldfuss),  has  a  smaller  skull,  and  differs  less  from  the 
crania  of  living  bears  than  that  of  the  preceding  species. 

We  ought  not  pi 

'    '    "'       '  "eh  were  supposed  to   ...    .._.    ..„,, „ „ 

between  a  dog  and  a  bear. 

Even  at  the  present  da; 

there  is  an  inclination  to 

believe  in  the  existence  of 

such  animals,  but  we  need 

hardly  observe  that  it  is 

extremely  improbable,    to 

use  no  stronger  term,  that 

two  animals    differing    so 

widely  in  their  dentition 

and  general  structure,  in 

the   periods   of   gestation 

and  in  their  habits,  should 

produce  a  mule.    An  ac- 

:  count  of  such  a  creature 

is  given  in  the  '  Histoirea 

Prodigieuses  extraictea  de 

plusieurs   Fameux   Auteurs,   Qrecs  et  Latins,  sacrez   et  prophases, 

divistfes  en  Cinq  Tomes,  le  Premier  par  P.  Boaistuau,  Tome  Premier, 

Paris,  1582.'     A  drawing  of  the  animal  is  also  given,  of  which  we 

present  a  copy. 

This  animal  the  author  states  he  saw  in  England  in  the  reign  of 
Elizabeth,  but  the  probability  U  that  the  author  was  deceived  by  the 
English  bear-wards  and  dog-fighters  of  Elizabeth's  time,  and  that 
some  dog,  selected  for  its  bear-like  appearance  in  certain  points,  an 
appearance  aided  by  cropping  the  ears  and  tail,  and  other  skilful  arti- 
fices, was  palmed  upon  him  and  upon  others  as  a  hybrid  engendered 
between  a  dog  and  a  bear.     [Ste  Supplemkht.) 
BEAR-BERRY.    [AnoTcaTAPHTL03.J 
BEAR'S  FOOT.     [Hellkborus.] 
BEARDIE.    [Cobitib.] 

BEAOMONTITE,  a  mineral,  a  hydrous  crenato-silioato  of  Copper, 
containing  15-8  per  cent,  of  crenic  acid.  It  is  of  a  bluish-green  to 
greenish-white  colour,  and  pulverulent  when  dry.  It  is  found  at 
Cheesy,  d«p.  of  Rh  "ine,  in  France.     (  Dana,  SfanuiU  of  Mineralogy.) 

BEAVER,  the  h'jgliah  name  for  the  genus  Conor  (Cuvier),  one  of 
the  order  of  rodent  or  gnawing  animals  (Rodmlia,  Cuvier,  Glira,  Lin- 
iubus},  with  2  incisors,  or  outting  teeth,  and  8  molars  in  each  jaw, 
20  in  all;  and  particularly  distinguished  from  all  the  rest  of  that 
order  by  a  broad  horizontally-flattened  tail,  which  is  nearly  oval  and 
covered  with  scales.  There  are  fire  toes  on  each  of  the  feet,  but  those 
of  the  binder  ones  only  are  webbed,  the  webs  extending  beyond  the 
roots  of  the  nail*.  The  second  toe  of  these  last  is  furnished  with  a 
double  nail,  or  rather  with  two,  one  like  those  of  the  other  toes,  and 
another  beneath  it,  situated  obliquely  with  a  sharp  edge  directed 
downwards.  There  is  also,  as  Sir  John  Richardson  observes,  a  leas 
perfect  double  nail  on  the  inner  toe  of  the  hind  feet 

The  incisor  teeth  of  the  Beaver  are  broad,  flattened,  and  protected 
anteriorly  by  a  coat  of  very  hard  orange-oolourod  enamel,  the  rest  of 
the  tooth  being  of  a  comparatively  soft  substance,  whereby  a  cutting 
chisel-like  edge  is  obtained;  and  indeed,  no  edge  tool,  with  all  its 
combinations  of  hard  and  soft  metal,  could  answer  the  purpose  better. 
In  fact,  the  beaver's  incisor  tooth  is  fashioned  much  upon  the  same 
principle  as  that  followed  by  the  tool-maker,  who  forms  a  cutting 
instrument  by  a  skilful  adaptation  of  hard  and  soft  materials  till  he 
produces  a  good  edge. 

But  the  natural  instrument  has  one  great  advantage  over  the 
artificial  tool ;  for  the  former  is  bo  organised  that  as  fast  as  it  is  worn 
away  by  use  a  reproduction  and  protrusion  from  the  base  takes  place, 
and  thus  the  two  pairs  of  chisel-teeth  working  opposite  to  each  other 
are  always  kept  in  good  repair,  with  their  edges  at  the  proper  cutting 
angle.  When  injury  or  disease  destroys  one  of  these  incisors,  its 
antagonist,  meeting  with  no  check  to  resist  the  protrusion  from 
behind,  is  pushed  forward  into  a  monstrous  elongation.    So  hard  is 
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the  enamel,  and  so  good  a  outting  instrument  is  the  incisor  tooth  of 
the  Beaver,  that  when  fixed  in  a  wooden  handle,  it  was,  according  to 
Sir  John  Richardson,  used  by  the  Northern  Indians  to  out  bone,  and 
fashion  their  horn-tipped  spears,  Ac,  till  it  was  superseded  by  the 
introduction  of  iron,  when  the  beaver-tooth  was  supplanted  by  the 
English  file. 

The  power  of  these  natural  tools  is  well  described  by  l*wis  and 
Clarke,  who  saw  their  effects  on  the  banks  of  the  Missouri.  "  The 
ravages  of  the  beaver,"  say  they,  "are  very  apparent;  in  one  place  the 
timber  was  entirely  penetrated  for  a  space  of  three  acres  in  front  on 
the  river,  and  one  in  depth,  and  great  part  of  it  removed,  although 
the  trees  were  in  large  quantities,  and  some  of  them  as  thick  aa  the 

Sir  John  Richardson  thus  speaks  of  this  part  of  their  operations  : — 
"  When  the  beaver  cuts'  down  a  tree  it  gnaws  it  all  round,  cutting  it 
..  oi.ia  tium  a!,  other,  by  which 
e  stump  is  conical,  and  of 
such  ahoight  an  a  beaver  sitting  on  his  hind  quartern  could  make.  The 
largest  tree  I  observed  cut  down  by  them,  was  about  the  thickness  of 
a  man's  thigh  (that  is  6  or  7  inches  in  diameter),  but  air.  Graham  save 
that  he  has  seen  them  cut  down  a  tree  which  was  10  inches  in 
diameter."     Beavers  have  no  canine  teeth. 

Cailor  Fiber  of  Limueus  (Catlor  Anericanm  of  9.  Cuvier),  the 
American  Beaver,   Is  the  animal  of  whose  sagacity,  and  even  social 


it  of  this 


var,"  he  says,  "  being  bo  plentiful,  the  attention  of  my 
iras  chiefly  engaged  on  them,  as  they  net  only  furnished 
i,  but  their  skins  proved  a  valuable  acquisition,  being  a 


American  Beaver  (<sn(0r  liter). 
polity,  such  wonderful  tales  have  been  told.     The  best  at 
animal  is  that  given  by  Hcarnc  : — 

"  The  beaver,"  he  says,  "  being  n 
companions  was  chiefly  engaged  on  tJ 
delicious  food,  but  their  skins  proved  a  valuable  acquisition,  being  a 

K'ncipal  article  of  trade,  as  well  as  a  serviceable  one  for  clothing. 
0  situation  of  the  beaver-houses  is  various.  Where  the  beaveta  are 
numerous  they  are  found  to  inhabit  lakes,  ponds,  and  rivers,  as  well 
as  those  narrow  creeks  which  connect  the  numerous  lakes  with  which 
this  country  abounds  j  but  the  two  latter  are  generally  chosen  by  them 
when  the  depth  of  water  and  other  circumstances  are  suitable,  aa  they 
hare  then  the  advantage  of  a  current  to  oonvey  wood  and  other 
necessaries  to  their  habitations,  and  because,  in  general,  they  are  more 
difficult  to  be  taken  than  those  that  are  built  in  standing  water. 
They  always  choose  those  parte  that  have  such  a  depth  of  water  aa 
will  resist  the  frost  in  winter,  and  prevent  it  from  freezing  to  the 
bottom.  The  beavers  that  build  their  houses  in  small  rivers  or  creeks, 
in  which  water  is  liable  to  be  drained  off*  when  the  back  supplies  are 
dried  up  by  the  frost,  are  wonderfully  taught  by  instinct  to  provide 
against  that  evil  by  making  a  dam  quite  across  the  river,  at  a 
convenient  distance  from  their  houses.  The  bearer-dams  differ  in 
shape  according  to  the  nature  of  the  place  in  which  they  are  built. 
If  the  water  in  the  river  or  creek  have  but  little  motion  the  dam  is 
almost  straight ;  but  when  the  current  is  more  rapid  it  is  always  mads 
with  a  considerable  curve,  convex  towards  the  stream.  The  materials 
made  use  of  are  drift-wood,  green  willows,  birch,  and  poplars,  if  they 
can  be  got ;  also  mud  and  stones  intermixed  in  such  a  manner  aa  must 
evidently  contribute  to  the  strength  of  the  dam;  but  there  is  no  other 
order  or  method  observed  in  the  dams,  except  that  of  the  work  being 
carried  on  with  a  regular  sweep,  and  all  the  ports  being  mode  of  equal 
strength.  In  places  which  hare  been  long  frequented  by  beavers 
undisturbed,  their  dams,  by  frequent  repairing,  become  a  solid  bank, 
capable  of  resisting  a  great  force  both  of  water  and  ice;  and  as  the 
willow,  poplar,  and  birch  generally  take  root  and  shoot  up,  they  by 
degrees  form  a  kind  of  regular  planted  hedge,  which  I  hare  seen  in 
places  so  tall  that  birds  hare  built  their  nesta  among  the 
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"  The  beaver-houses  are  built  of  the  same  materials  as  their  dams, 
and  are  always  proportioned  in  size  to  the  number  of  inhabitants, 
which  seldom  exceeds  four  old  and  six  or  eight  young  ones ;  though  by 
chance  I  have  seen  above  double  the  number.  Instead  of  order  or 
regulation  being  observed  in  rearing  their  houses,  they  are  of  a  much 
ruder  structure  than  their  dams ;  for,  notwithstanding  the  sagacity  of 
these  animals,  it  has  never  been  observed  that  they  aim  at  any  other 
convenience  in  their  houses  than  to  have  a  dry  place  to  lie  on ;  and 
there  they  usually  eat  their  victuals,  which  they  occasionally  take  out 
of  the  water.  It  frequently  happens  that  some  of  the  large  houses 
are  found  to  have  one  or  more  partitions,  if  they  deserve  that  appel- 
lation, but  it  is  no  more  than- a  part  of  the  main  building  left  by  the 
sagacity  of  the  beaver  to  support  the  roof.  On  such  occasions  it  is 
common  for  those  different  apartments,  as  some  are  pleased  to  call 
them,  to  have  no  communication  with  each  other  but  by  water ;  so 
that  in  fact,  they  may  be  called  double  or  treble  houses,  rather  than 
different  apartments  of  the  same  house.  I  have  Been  a  large  beaver- 
house  built  in  a  small  island  that  had  near  a  dozen  apartments  under 
one  roof ;  and,  two  or  three  of  these  only  excepted,  none  of  them  had 
any  communication  with  each,  other  but  by  water.  As  there  were 
beavers  enough  to  inhabit  each  apartment,  it  is  more  than  probable 
that  each  family  knew  their  own,  and  always  entered  at  their  own 
doors,  without  any  further  connection  with  their  neighbours  than  a 
friendly  intercourse,  and  to  join  their  united  labours  in  erecting  their 
separate  habitations,  and  building  their  dams  where  required. 
Travellers  who  assert  that  the  beavers  have  two  doors  to  their  houses, 
one  on  the  land  side  and  the  other  next  the  water,  seem  to  be  less 
acquainted  with  these  animals  than  others  who  assign  them  an  elegant 
suite  of  apartments.  Such  a  construction  would  render  their  houses 
of  no  use,  either  to  protect  them  from  their  enemies,  or  guard  them 
against  the  extreme  cold  of  winter. 

"  So  far  are  the  beavers  from  driving  stakes  into  the  ground  when 
building  their  houses,  that  they  lay  most  of  the  wood  crosswise,  and 
nearly  horizontal,  and  without  any  other  order  than  that  of  leaving 
a  hollow  or  cavity  in  the  middle.  When  any  unnecessary  branches 
project  inward  they  cut  them  off  with  their  teeth,  and  throw  them  in 
among  the  rest,  to  prevent  the  mud  from  falling  through  the  root 
It  is  a  mistaken  notion  that  the  wood-work  is  first  completed  and  then 
plastered ;  for  the  whole  of  their  houses,  as  well  as  tneir  dams,  are, 
from  the  foundation,  one  mass  of  mud  and  wood  mixed  with  stones, 
if  they  can  be  procured.  The  mud  is  always  taken  from  the  edge  of 
the  bank,  or  trie  bottom  of  the  creek  or  pond  near  the  door  of  the 
house ;  and  though  their  fore  paws  are  so  small,  yet  it  is  held  close  up 
between  them  under  their  throat:  thus  they  carry  both  mud  and 
stones,  while  they  always  drag  the  wood  with  their  teeth.  All  their 
work  is  executed  in  the  night,  and  they  are  so  expeditious  that  in  the 
course  of  one  night  I  have  known  them  to  have  collected  as  much  as 
amounted  to  some  thousands  of  their  little  handsfuL  It  is  a  great 
piece  of  policy  in  these  animals  to  cover  the  outside  of  their  houses 
every  fall  with  fresh  mud,  and  as  late  as  possible  in  the  autumn,  even 
when  the  frost  becomes  pretty  severe,  as  by  this  means  it  soon  freezes 
as  hard  as  a  stone,  and  prevents  their  common  enemy,  the  wolverene, 
from  disturbing  them  during  the  winter;  and  as  they  are  frequently 
seen  to  walk  over  their  work,  and  sometimes  to  give  a  flap  with  their 
tail,  particularly  when  plunging  into  the  water,  this  has  without 
doubt  given  rise  to  the  vulgar  opinion  that  they  use  their  tails  as  a 
trowel,  with  which  they  plaster  their  houses ;  whereas  that  flapping  of 
the  tail  is  no  more  than  a  custom  which  they  always  preserve,  even 
when  they  become  tame  and  domestic,  and  more  particularly  so  when 
they  are  startled. 

"  Their  food  consists  of  a  large  root,  something  resembling  a  cabbage- 
stalk,  which  grows  at  the  bottom  of  the  lakes  and  rivers.  [Nuphar 
luteal  according  to  Sir  J.  Richardson,  the  common  yellow  water-lily.] 
They  also  eat  the  bark  of  trees,  particularly  those  of  the  poplar, 
birch,  and  willow ;  but  the  ice  preventing  them  from  getting  to  the 
land  in  the  winter,  they  have  not  any  barks  to  feed  on  in  that  season, 
except  that  of  such  sticks  as  they  cut  down  in  summer,  and  throw 
into  the  water  opposite  the  doors  of  their  houses ;  and  as  they 
generally  eat  a  great  deal,  the  roots  above  mentioned  constitute  a 
principal  part  of  their  food  during  the  winter.  In  summer  they  vary 
their  diet  by  eating  various  kinds  of  herbage,  and  such  berries  as 
grow  near  their  haunts  during  that  season.  When  the  ice  breaks  up 
in  the  spring  the  beavers  always  leave  their  houses,  and  rove  about 
until  a  little  before  the  fall  of  the  leaf,  when  they  return  again  to 
their  old  habitations,  and  lay  in  their  winter-stock  of  wood.  They 
seldom  begin  to  repair  their  houses  till  the  frost  commences,  and  never 
finish  the  outer  coat  till  the  cold  is  pretty  severe,  as  hath  been  already 
mentioned.  When  they  erect  a  new  habitation  they  begin  felling  the 
wood  early  in  the  summer,  but  seldom  begin  to  build  until  the  middle 
or  latter  end  of  August,  and  never  complete  it  till  the  cold  weather 
be  set  in. 

"  Persons  who  attempt  to  take  beaver  in  winter  should  be  thoroughly 
acquainted  with  their  manner  of  life,  otherwise  they  will  have  endless 
trouble  to  effect  their  purpose,  because  they  have  always  a  number  of 
holes  in  the  banks,  which  serve  them  as  places  of  retreat  when  any 
injury  is  offered  to  their  houses,  and  in  general  it  is  in  those  holes  that 
they  are  taken.  When  the  beavers  which  are  situated  in  a  small 
river  or  creek  are  to  be  taken,  the  Indian*  sometimes  find  it  necessary 
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to  stake  the  river  across,  to  prevent  them  from  passing ;  after  which 
they  endeavour  to  find  out  all  their  holes  or  places  of  retreat  in  the 
banks.  This  requires  much  practice  and  experience  to  accomplish,  and 
is  performed  in  the  following  manner : — Every  man  being  furnished 
with  an  ice-chisel,  lashes  it  to  the  end  of  a  small  staff  about  four  or 
five  feet  long ;  he  then  walks  along  the  edge  of  the  banks,  and  keeps 
knocking  his  chisel  against  the  ice.  Those  who  are  acquainted  with 
that  kind  of  work  well  know  by-the  sound  of  the  ice  when  they  are 
opposite  to  any  of  the  beavers'  holes  or  vaults.  As  soon  as  they 
suspect  any,  they  cut  a  hole  through  the  ice  big  enought  to  admit  an 
old  beaver,  and  in  this  manner  proceed  till  they  have  found  out  all 
their  places  of  retreat,  or  at  least  as  many  of  them  as  possible.  While 
the  principal  men  are  thus  employed,  some  of  the  understrappers  and 
the  women  are  busy  in  breaking  open  the  house,  which  at  times  is  no 
easy  task,  for  I  have  frequently  known  these  houses  to  be  5  or  6  feet 
thick,  and  one  in  particular  was  more  than  8  feet  thick  in  the  crown. 
When  the  beavers  find  that  their  habitations  are  invaded,  they  fly  totheir 
holes  in  the  banks  for  shelter ;  and  on  being  perceived  by  the  Indians, 
which  is  easily  done  by  attending  to  the  motion  of  the  water,  they 
block  up  the  entrance  with  stakes  of  wood,  and  then  haul  the  beaver 
out  of  its  hole,  either  by  hand,  if  they  can  reach  it,  or  with  a  large 
hook  made  for  that  purpose,  which  is  fastened  to  the  end  of  a  long 
stick.  In  this  kind  of  hunting,  every  man  has  the  sole  right  to  all 
the  beavers  caught  by  him  in  the  holes  or  vaults ;  and  as  this  is  a 
constant  rule,  each  person  takes  care  to  mark  such  as  he  discovers  by 
sticking  up  a  branch  of  a  tree,  by  which  he  may  know  them.  All  that 
are  caught  in  the  house  are  the  property  of  the  person  who  finds  it. 
The  beaver  is  an  animal  which  cannot  keep  under  water  long  at  a 
time,  so  that  when  their  houses  are  broken  open,  and  all  their  places  of 
retreat  discovered,  they  have  but  one  choice  left,  as  it  may  be  called, 
either  to  be  taken  in  their  house  or  their  vaults ;  in  general  they  prefer 
the  latter,  for  where  there  is  one  beaver  caught  in  the  house,  many 
thousands  are  taken  in  the  vaults  in  the  banks.  Sometimes  they  are 
caught  in  nets,  and  in  summer  very  frequently  in  traps. 

"  In  respect  to  the  beavers  dunging  in  their  houses,  as  some  persons 
assert,  it  is  quite  wrong,  as  they  always  plunge  into  water  to  do  it. 
I  am  the  better  enabled  to  make  this  assertion  from  having  kept 
several  of  them  till  they  became  so  domesticated  as  to  answer  to  their 
name,  and  follow  those  to  whom  they  were  accustomed  in  the  same 
manner  as  a  dog  would  do,  and  they  were  as  much  pleased  at  being 
fondled  as  any  animal  I  ever  saw.  In  cold  weather  they  were  kept  in 
my  own  sitting-room,  where  they  were  the  constant  companions  of  the 
Indian  women  and  children,  and  were  so  fond  of  their  company  that 
when  the  Indians  were  absent  for  any  considerable  time,  the  beaver 
discovered  great  signs  of  uneasiness,  and  on  their  return  showed  ©qua) 
marks  of  pleasure  by  fondling  on  them,  crawling  into  their  laps,  lying 
on  their  backs,  sitting  erect  like  a  squirrel,  and  behaving  like  children 
who  see  their  parents  but  seldom.  In  general  during  the  winter  they 
lived  on  the  same  food  as  the  women  did,  and  were  remarkably  fond 
of  rice  and  plum-pudding ;  they  would  eat  patridges  and  fresh  venison 
very  freely,  but  I  never  tried  them  with  fish,  though  I  have  heard  they 
will  at  times'  prey  on  them.  In  fact  there  are  few  graminivorous 
animals  that  may  not  be  brought  to  be  carnivorous." 

Mr.  Broderip,  in  bis  'Note-Book  of  a  Naturalist,'  p.  1,  gives  an 
interesting  account  of  the  manners  and  habits  of  a  pet  Beaver  during 
its  captivity.  It  manifested  the  same  instincts,  though  exercised 
upon  very  different  materials,  as  those  described  so  graphically  in  the 
above  passage  from  Hearne. 

Little  need  be  said  of  the  value  of  the  fur  of  the  Beaver  in  commerce, 
a  value  greatly  heightened  by  the  proclamation  of  Charles  I.  in  1638, 
expressly  prohibiting  the  use  of  any  materials  except  beaver-stuff  or 
beaver* wool  in  the  manufacture  of  hats,  and  forbidding  the  making  of 
the  hats  called  'demi-castors,'  unless  for  exportation.  This  proclamation 
was  an  almost  exterminating  death-warrant  to  the  poor  beavers.  They 
were  speedily  swept  away  from  the  more  southern  colonies,  and  the 
traffic  became  for  the  most  part  confined  to  Canada  and  Hudson's  Bay. 
The  havoc  made  amongst  them,  even  at  that  period,  may  be  imagined 
by  an  inspection  of  the  imports  of  1743.  In  that  year  the  Hudson's 
Bay  Company  offered  for  sale  26,750  beaver-skins,  and  in  the  same 
year  127,080  were  imported  into  Rochelle.  These,  it  will  be  remem- 
bered, are  only  the  legal  returns,  making  no  allowance  for  smuggling. 
In  1788  upwards  of  170,000  were  exported  from  Canada,  and  in  1808 
126,927  were  sent  from  Quebec  alone  to  this  country.  The  value  of 
these  last  has  been  estimated  at  118,994/.  Is.  8<£  sterling,  at  an  average 
of  18#.  9d.  for  each  skin.  These  numbers,  as  might  be  expected, 
could  not  be  kept  up  without  almost  total  extermination ;  and  we 
find,  accordingly,  that  in  1827  the  importation  into  London  from  a 
fur  country  of  more  than  four  times  the  extent  of  that  which  was 
occupied  in  1743  was  but  little  beyond  50,000.  At  the  present  time 
(1853)  about  60,000  beaver-skins  are  annually  imported  into  this 
country,  of  which  12,000  are  again  exported.  Many  other  materials 
are  now  employed  for  making  hats. 

The  Beaver,  although  some  have  considered  it  another  species,  is 
an  inhabitant  of  Europe.  The  earliest  notice  of  the  European  Beaver 
(jccfortvp)  is  in  Herodotus  (book  iv.  c  109),  who  describes  it  as  inhabit- 
ing a  large  lake  in  the  country  of  the  Budini,  a  nation  whom  he  places 
on  the  east  side  of  the  Upper  Don  (iv.  21).  He  says  that  the  skin  was 
used  for  clothing.    Aristotle  (book  viii.  c.  5)  mentions  the  European 
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Beaver  under  the  name  of  K&<rr»p,  but  only  mentions  it ;  while  Pliny 
(viii.  30,  and  xxxii.  3,  &c.)  well  describes  it,  and  is  diffuse  on  the 
subject  of  the  celebrated  Castoreum,  so  much  valued  as  a  medicine 
among  the  ancients,  and  which  long  held  a  high  place  in  the  Materia 
Medica  of  the  moderns,  causing  the  persecution  of  this  unfortunate 
animal  before  its  fur  became  an  object  of  traffic.  Pliny  points  out 
the  frauds  of  dealers,  but  shows  that  he  did  not  know  what  the 
castoreum  really  was.  "  Castorea  testes  eorum,"  writes  Pliny  (book 
xxxii.  c.  3),  and  the  ancients  inform  us  that  the  animal  used  to  bite 
off  the  part  when  hunted,  well  knowing  that  with  the  possession  of 
the  desired  castorea  the  persecution  would  cease.  This  however  is 
untrue,  as  it  would  be  utterly  impossible  for  the  animal  to  do  so  if  it 
wished.  Cuvier  gives  the  following  account  of  the  organs  which 
secrete  this  substance  : — "  De  grosses  poches  glanduleuses  qui  abou- 
tissent  a  leur  pre*puce  produissent  une  pommade  d'une  odeur  forte, 
employee  en  mddicine  sous  le  nom  de  castoreum."  Sir  John 
Richardson  thus  speaks  of  this  substance :  "  I  have  not  had  an 
opportunity  of  dissecting  a  beaver,  but  I  was  informed  by  the  hunters 
that  both  males  and  females  are  furnished  with  one  pair  of  little  bags 
containing  castoreum,  and  also  with  a  second  pair  of  smaller  ones 
betwixt  the  former  and  the  anus,  which  are  filled  with  a  white  fatty 
matter,  of  the  consistence  of  butter  and  exhaling  a  strong  odour. 
This  latter  substance  is  not  an  article  of  trade ;  but  the  Indians  occa- 
sionally eat  it,  and  also  mingle  a  little  with  their  tobacco  when  they 
smoke.  I  did  not  learn  the  purpose  that  this  secretion  is  destined  to 
serve  in  the  economy  of  the  animal ;  but  from  the  circumstance  of 
small  ponds  when  inhabited  by  beavers  being  tainted  with  its  peculiar 
odour,  it  seems  probable  that  it  affords  a  dressing  to  the  fur  of  these 
aquatic  animals.  The  castoreum  in  its  recent  state  has  an  orange- 
colour,  which  deepens  as  it  dries  into  bright  reddish-brown.  During 
the  drying,  which  is  allowed  to  go  on  in  the  shade,  a  gummy  matter 
exudes  through  the  sack,  which  the  Indians  delight  in  eating.  The 
male  and  female  castoreum  is  of  the  same  value,  ten  pairs  of  bags  of 
either  kind  being  reckoned  to  an  Indian  as  equal  to  one  beaver-skin. 
Tbe  castoreum  is  never  adulterated  in  the  Fur  Countries." 

The  same  traveller  says  that  the  call  of  the  beaver  in  the  pairing 
season  is  a  kind  of  groan,  and  gives  the  following  as  the  dimensions 
of  a  full-grown  beaver  killed  at  Great  Slave  Lake,  and  now  in  the 
museum  of  the  Zoological  Society : — 

Inches.      Lines. 
Length  of  head  and  body        ....        40  0 

„        head  alone 7  8 

„        tail,  scaly  part        ....        11  6 

Distance  from  tip  of  nose  to  anterior  part  of  eye  2  10 

Distance  from  the  posterior  part  of  the  orbit 
to  anterior  part  of  the  ear       ....  2  5 

He  also  gives  the  following  account  of  the  flesh,  which,  as  much  has 
been  said  of  its  delicacy  as  food,  is  interesting : — "  The  flesh  of  the 
beaver  is  much  prized  by  the  Indians  and  Canadian  Voyageurs,  especi- 
ally when  it  is  roasted  in  the  skin,  after  the  hair  has  been  singed  off. 
In  some  districts  it  requires  all  the  influence  of  the  fur  trader  to 
restrain  the  hunters  from  sacrificing  a  considerable  quantity  of  beaver 
fur  every  year  to  secure  the  enjoyment  of  this  luxury ;  and  Indians 
of  note  have  generally  one  or  two  feasts  in  the  season,  wherein  a 
roasted  beaver  is  the  prime  dish.  It  resembles  pork  in  its  flavour, 
but  the  lean  is  dark-coloured,  the  fat  oily,  and  it  requires  a  strong 
stomach  to  sustain  a  full  meal  of  it.  The  tail,  which  is  considered  a 
great  luxury,  consists  of  a  gristly  kind  of  fat,  as  rich  but  not  so 
nauseating  as  the  fat  of  the  body." 

Pennant  says  that  the  geographical  range  of  the  American  Beaver 
commences  in  latitude  60°  or  about  the  River  of  Seals,  in  Hudson's 
Bay,  and  terminates  in  latitude  80°  in  Louisiana;  but  Say  places 
their  limit  at  the  confluence  of  the  Ohio  and  Mississippi,  about  seven 
degrees  farther  to  the  northward  of  Pennant's  southern  boundary. 
Richardson  observes  that  their  most  northern  point  is  probably  on 
the  banks  of  the  Mackenzie  (the  largest  American  river  that  falls  into 
the  Polar  Sea,  and  the  best  wooded,  owing  to  the  quantity  of  alluvial 
soil  by  which  it  is  bordered),  as  high  as  674*  °r  68  N.  lat ;  and  that 
they  extend  east  and  west  from  one  side  of  the  continent  to  the  other, 
with  the  exception  of  the  barren  districts.  He  further  states  that 
they  are  pretty  numerous  to  the  northward  of  Fort  Franklin,  and 
that,  from  the  swampy  and  impracticable  nature  of  the  country,  they 
are  not  likely  to  be  soon  eradicated  there. 

The  following  varieties  of  the  American  Beaver  have  been  noticed : — 

Var.  a.  C.  F.  nigra,  the  Black  Beaver. 

Var.  0.  C.  F.  varia,  the  Spotted  Beaver.  They  have  a  large  white 
spot  on  their  breasts. 

Var.  y.  C.  F.  alba,  the  White  Beaver.     This  variety  is  an  albino. 

The  Little  Beaver  is  the  Castor  Zibethicut  of  Linnaus,  Fiber 
Zxbethicus  of  Cuvier,  Ondatra  of  Lacepede,  the  MuBk-Rat  of  Canada, 
and  Musquash  of  the  Cree  Indians.     [Musquash.] 

F.  Cuvier  has  pointed  out  some  slight  differences  in  the  skulls  of 
the  European  and  American  beavers  which  he  had  examined  for  the 
purpose  of  showing  that  they  are  distinct.  Baron  Cuvier,  in  the  last 
edition  of  his  *  Regne  Animal,'  expresses  his  uncertainty,  notwith- 
standing scrupulous  comparison,  whether  the  beavers  which  live  in 
burrows  along  the  banks  of  the  Rhdne,  the  Danube,  the  Weser,  and 
other  rivers,  are  especially  different  from  those  of  America,  or  whether 


their  vicinity  to  man  is  the  cause  that  hinders  them  from  building. 
He  does  not  appear  to  have  been  aware  of  the  colony  described  by 
M.  de  Meyerinck  in  the  '  Transactions  of  the  Berlin  Natural  History 
Society'  for  1829,  as  having  been  settled  for  more  than  a  century  on 
the  small  river  Nuthe,  a  short  distance  above  its  confluence  with  the 
Elbe  in  a  lonely  canton  of  the  Magdeburg  district  This  little  asso- 
ciation, it  appears,  amounted  in  1822  to  15  or  20  individuals  only ; 
but  they  were  co-operative  and  industrious  beyond  what  might  have 
been  expected  from  their  numbers.  Burrows  of  thirty  or  forty  paces 
in  length  on  a  level  with  the  river,  having  one  opening  beneath  the 
surface  and  another  on  land ;  huts  eight  or  ten  feet  high,  formed  of 
branches  and  trunks  of  trees  laid  irregularly  and  covered  with  earth ; 
and  a  dyke  of  the  same  materials,  so  well  wrought  that  it  raised  the 
water  more  than  a  foot,  were  the  results  of  the  persevering  and 
ingenious  labours  of  the  little  band. 

The  American  Beaver  near  the  settlements  at  the  present  day  is 
sad  and  solitary  like  the  European  Beaver;  his  works  have  been 
swept  away,  his  associations  broken  up,  and  he  burrows  in  the  same 
manner.  Such  beavers  are  called  Terriers.  Pennant  indeed  mentions 
them  as  a  variety  which  wants  either  the  sagacity  or  the  industry  of 
others ;  but  he  is  much  nearer  the  truth  when  he  says,  in  the  same 
paragraph,  "  Beavers  which  escape  the  destruction  of  a  community 
are  supposed  often  to  become  Terriers."  They  are  also  called  Old 
Bachelors. 

The  following  anecdote,  related  by  Qeoffroy  St.  Hilaire  in  the 
12th  volume  of  the  '  Mdmoires  du  Museum  d'Histoire  Naturelle,' 
shows  that  the  European  Beaver  has  the  same  sagacity  as  its  trans- 
atlantic brethren.  One  of  these  beavers  from  the  Rhone  was  confined 
in  the  Paris  menagerie.  Fresh  branches  were  regularly  put  into  hi? 
cage,  together  with  his  food,  consisting  of  legumes,  fruits,  &a,  to 
amuse  him  during  the  night,  and  minister  to  his  gnawing  propensity. 
He  had  only  litter  to  shield  him  from  the  frost,  and  the  door  of  his 
cage  closed  badly.  One  bitter  winter-night  it  snowed,  and  the  snow 
had  collected  in  one  corner.  These  wene  all  his  materials,  and  the 
poor  beaver  disposed  of  them  to  secure  himself  from  the  nipping  air. 
The  branches  he  interwove  between  the  bars  of  his  cage,  precisely  as 
a  basket-maker  would  have  done.  In  the  intervals  he  placed  his 
litter,  his  carrots,  his  apples,  his  all,  fashioning  each  with  his  teeth  so 
as  to  fit  them  to  the  spaces  to  be  filled.  To  stop  the  interstices  he 
covered  the  whole  with  snow,  which  froze  in  the  night,  and  in  the 
morning  it  was  found  that  he  had  thus  built  a  wall  which  occupied 
two-thirds  of  the  doorway. 

That  the  Beaver  was  formerly  an  inhabitant  of  the  British  Islands 
there  is  no  doubt  Giraldus  Cambrensis  gives  a  short  account  of 
their  manners  in  Wales ;  but,  even  in  his  time  (he  travelled  there  in 
1188),  they  were  only  found  on  the  river  Teify.  "Two  or  three 
waters  in  that  principality,"  says  Pennant,  "  still  bear  the  name  of 
Llyn  yr  Afangc,  or  the  Beaver  Lake.  *  *  *  I  have  seen  two  of 
their  supposed  haunts;  one  in  the  stream  that  runs  through  Nant 
Francon,  the  other  in  the  river  Conwy,  a  few  miles  above  Llanrwst ; 
and  both  places,  in  all  probability,  had  formerly  been  crossed  by 
beaver-dams.  But  we  imagine  they  must  have  been  very  scarce  even 
in  earlier  times.  By  the  laws  of  Howelda  the  price  of  a  beaver's 
skin  was  fixed  at  120  pence — a  great  sum  in  those  days." 

The  Beaver  also  appears  to  nave  existed  in  Scotland.  Boethiua 
enumerates  the  Beavers,  '  fibri,'  among  the  animals  which  abounded 
in  and  about  Loch  Ness,  and  whose  furs  were  in  request  for  expor- 
tation towards  the  end  of  the  15th  century.  Dr.  Walker,  in  his 
'  Mammalia  Scotica,'  states,  on  the  authority  of  Giraldus,  that  Beavers 
formerly  existed  in  Scotland.  Tradition  refers  the  name  and  arms  of 
the  town  of  Beverley  in  Yorkshire  to  the  fact  of  Beavers  having 
abounded  in  the  neighbouring  river  HulL  (Owen,  'British  Fossil 
Mammals/) 

Fossil  Beavers. 

M.  Gothelf  de  Fischer  was  the  first  to  announce  the  existence  of  the 
remains  of  an  extinct  animal  allied  to  the  Beaver.  These  remains, 
consisting  of  a  fossil  cranium,  were  discovered  on  the  sandy  borders 
of  the  Sea  of  Azof.  Cuvier  admitted  the  specific  distinctness  of  this 
animal,  and  adopted  the  name  Castor  trogontherium.  Professor  Owen, 
in  his  history  of '  British  Fossil  Mammals,'  describes  the  structure  of 
the  teeth  in  this  animal  from  a  specimen  in  the  collection  of  John 
Hunter  in  the  Royal  College  of  Surgeons  of  England,  which  was  found 
in  Walker's  Cliff,  Norfolk,  and  from  a  specimen  in  the  possession  of 
Sir  Charles  Lyell  found  in  the  Norwich  Crag  at  Cromer.  From  an 
examination  of  these  specimens  Professor  Owen  was  enabled  to  add 
considerably  to  the  details  of  our  knowledge  of  the  structure  of  this 
animal.  On  this  ground  he  proposes  to  constitute  for  this  species  a 
new  subgenus,  and  to  call  it  Trogontherium  CuvieH.  From  the  cha- 
racter of  the  remains  of  the  Trogontherium,  Professor  Owen  concludes 
that  it  must  have  been  much  larger  than  the  European  Beaver.  That 
the  European  Beaver  is  distinct,  and  not  the  degenerate  descendant 
of  the  great  Trogontherium,  is  proved  by  the  fact  that  the  remains  of 
beavers  in  no  respect  differing  either  in  size  or  in  anatomical  cha- 
racters from  the  Castor  Fiber  of  the  present  day  co-existed  with  the 
Trogontherium. 

Remains  of  the  Common  Beaver  have  been  discovered  by  Mr.  Green,  in 
company  with  the  extinct  Mammoth,  in  the  lacustrine  formations  at 


W  BECCAFICO. 

Bsoton.  Remains  of  the  Beaver  have  also  been  found  in  the  clifls  at 
Mundesley,  and  ill  the  oyater-bed  at  Happisburg  in  Norfolk  ;  alao  in 
the  fluvio-marine  crag  at  Thorpe  in  Suffolk,  and  from  a  formation 
earlier  (till  in  the  fluvio-marine  crag  at  Sizewell  Gap  near  Southwold, 
Suffolk.  M.  Fischer  also  received  the  remains  of  another  Beaver  with 
those  of  Trogtmlherium  from  near  the  lake  of  Roatoff,  in  the  depart- 
ment of  Jaroaalow,  and  which  he  called  Trogonthtrium  Wtrneri,  but 
which  Cuvier  recognised  as  the  remaina  of  the  Common  Beaver. 

BECCAFI'CO,  the  Italian  name  for  Biccafigo,  or  Fig-Eater;  Bee- 
figue  of  the  French;  Ficedala  of  the  Romans;  and  IwtoAli  of  the 
Greeks.  Prince  Bonaparte,  in  his  'Specchio  Comparativo,'  observes 
that  this  name  U  applied  to  different  birds  of  the  genus  SjAia  (Sylvan 
Warblers),  whenuver  they  are  fat,  and  in  a  good  state  for  the  table. 
They  are  generally  fruit-caters  in  tho  season ;  but  the  true  Beccafico, 
with  its  'came  aquisita,'  is,  according  to  the  Prince,  tho  SgMa  hor- 
tcntit  of  Bechstein.     [Sylvia.] 

BECHKRA,  a  genua  of  Fossil  Plants  proposed  by  Count  Sternberg. 
BrchiTa  CharaformU  occurs  in  the  strata  of  Coalbrookdale.  In  this 
genus  Sternberg  included  the  Gyrogonitti,  or  fossil  Chora  of  the 
Tertiary  Strata  of  tho  Isle  of  Wight 

BECKER,  or  Braize,  a  Fish.     [FaOBOI.] 

BEDSTRAW.    [GauDst] 

BEE,  the  name  common  to  all  the  species  of  a  Yery  numerous 
tribe  of  Insects  of  the  order  Hymeruipttra. 

In  England  alone  about  250  species  have  been  discovered.     Kirby, 
in  his  beautiful  monograph,  '  Apum  Anglite,'  divides  them  into  two 
great  groups — Apii  and  Mclitta,  which  differ  principally  in  the  pro- 
boscis.    In  Apii  the  tongue  (fg.  S,  e), 
or  central    part   of*  the   proboscis,   is  ■ 

EBnerally  long,  and  the  proboscis  itself 
as  two  joints,  one  near  the  base,  and 
another  about  the  middle  ;  that  at  the 
bate  directing  it  outwards,  and  that  in 
the  middle  directing  it  inwards  :  when 
folded,  the  apex  of  the  tongue  points  I 
backwards.      In    Mditla    the    tongue 
(fig.  1,  a)  is  abort,  and  the  proboscis 
has  but  one  fold,  which   is   near  the 
base  ;  and  when  folded  the  apex  of  the 
tongue  pointa  forwards.      These  two 
groups  are  also  subdivided  by  Kirby,  i 
and  the  character  of  each  subdivision  Jj 
ia  given   in   detail ;    but   he  did   not  | 
think  proper  to  give  names  to  these  ! 
smaller  groups.     It  has  however  since 
been  thought  necessary  to  consider  the 
smaller  groups  as  genera ;  and  hence 
they  have  all  been  named,  the  greater 
pcrtion  of  them  by  Latreille.    When  -. 
the  smaller  groupa   were    considered  j 
genera,  the  greater  ones  became  farm- 
lien,  and  are  named  Apida  and  Andne- 
nida  by  Dr.  Leach. 

The   species   of  Andromtda,  which  _ 

are  very  abundant  during  the  spring      pig.  I .— 1 h *  unr.ci  tide  or  tins 
months,  frequent  grassy  banks ;   the  Bend  of  one  of  the  Andr xnidtt 
malea  are  generally  seen  flying  about  {iltlitla,     Kirby),    showing    tbe 
hedges.     The  females  usually  construct  proboscis,    o,  U»  tongue, 
their  nests   underground;    for  which 

purpose  they  generally  select  a  bank  in  a  southern  aspect :  some 
species  choose  sandy  situations,  while  others  prefer  a  heavier  sou. 
The  female  having  filed  upon  a  convenient  spot,  excavates  a  cylin- 
drical hole,  from  five  or  six  inches  to  a  foot  in  depth,  and  only  just 
large  enough  to  allow  her  to  enter;  at  the  bottom  it  ia  slightly 
increased  in  width,  and  rendered  smooth  by  being  lined  with  a 
glutinous  substance.  The  labour  of  forming  these  cells  is  consider- 
able for  the  soil  is  removed  grain  by  grain,  and  depoaited  round  the 
entrance  of  the  bole,  so  that  a  little  hillock  is  formed.  The  cell 
being  completed,  her  next  object  is  to  furnish  it  with  pollen  ;  thia  ia 
collected  from  flowers,  and  carried  on  the  tibial  of  the  hinder  lege, 
which  are  ttickly  furniahed  with  tolerably  long  hair,  among  which 
the  pollen  is  carried  until  she  arrives  at  the  cell  When  a  sufficient 
quantity  of  pollen  is  collected,  and  made  into  a  kind  of  paste  by  the) 
addition  of  a  portion  of  honey,  it  is  formed  into  a  little  ball,  in  which 
an  egg  is  deposited ;  the  mouth  of  the  cell  is  then  carefully  closed,  to 
prevent  the  entrenoe  of  other  insects.  The  egg  soon  hatches,  and 
becomes  a  larva,  which  feeds  upon  the  pollen  until  it  is  all  consumed ; 
the  larva  then  turns  to  a  pupa,  and  the  pupa  to  the  perfeot  insect 
It  is  remarkable  that  the  Andrmida  seldom  make  their  appearance 
after  the  spring  months  and  early  part  of  the  summer,  although  the 
eggs  laid  atthat  time  have  undergone  all  their  metamorphoses  (in 
many  instances)  by  the  autumn.  The  newly-disclosed  insect  remaina 
all  the  intermediate  time  in  a  torpid  state.  We  believe  that  the 
species  only  live  one  year,  for  in  the  autumn  wo  have  found  many  of 
them  on  tie  ground  dead,  and  the  inner  part  of  their  body  devoured  : 
this  is  probably  done  by  a  spider  which  is  found  in  the  same  situations. 
The  habits  of  the  species  or  Apida  ere  more  variable  :  many  exca- 
vate their  cells  in  wood  ;  pome,  like  the  cuckoo,  make  uae  of  the  nests 
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of  other  species ;  others  again  do  not  excavate  cells,  but  make  uae  of 
any  hole  already  formed,  or  of  some  other  situation  oonTenient  for 
that  purpose.  Of  this  last  description  a  species  of  the  genus  A  nlhi 
dium  has  afforded  a  remarkable  instance.  This  bee  is  nearly  the 
size  of  the  Hive-Bee,  but  is  broader  in  proportion,  and  is  easily 
distinguished  from  all  the  hitherto-discovered  British  species,  by 
having  a  series  of  bright  yellow  spots  on  each  side  of  the  abdomen 
A  female  of  this  species  has  been  known  to  build  her  nest  in  the  lock 
of  a  garden  gate.  The  nest  consists  of  a  number  of  cells  formed  of 
down  collected  from  the  Anemone  qflvatril,  and  probably  from  other 
woolly-leaved  plants,  scraped  off  by  the  bee  with  its  jaws. 

The  Sight  of  thia  insect  is  exceedingly  swift ;  but  when  it  has  dis- 
covered a  flower  on  which  it  intends  to  settle  (generally  that  of  ths 
blind  nettle),  it  stops  suddenly,  poises  iteclf  in  the  sir  for  a  few 
seconds,  and  then  darts  upon  tho  flower,  dislodging  any  bee  which 
may  have  settled  upon  it  before. 

Sometimes  it  appears  more  anxious  to  dislodge  other  bees,  and  to 
prevent  their  gathering  honey,  than  to  collect  for  itself,  for  it  flies 
about  from  flower  to  flower,  and  pounces  upon  all  it  meets  with. 

Anlkophora  rclaia  ia  another  bee,  which  in  its  flight  very  much 
resembles  the  one  just  described.  Thia  bee  ia  considerably  larger 
than  the  Hive-Bee :  the  male  is  brown,  sometimes  inclining  to  an 
ochre  colour,  and  ia  remarkable  for  the  three  long  tufts  of  hair  which 
are  attached  to  the  middle  leg,  two  of  them  to  the  tip  of  the  tibia) 
(that  on  the  posterior  part  being  very  long),  and  another  to  the  tip  if 
the  tarsus.  The  female  of  this  species  is  so  much  unlike  the  male, 
that  it  haa  been  thought  by  many  to  be  a  distinct  species.  It  is 
entirely  black,  except  the  outer  aide  of  the  hinder  tibim,  which  is 
covered  with  red  hairs  :  it  is  without  the  tufts  on  the  intermediate 
leg.  This  species  constructs  its  cells  in  tho  sides  of  banks,  genorally 
choosing  thoae  which  are  perpendicular. 

It  is  to  this  same  family  that  the  Hive-Bee  belongs,  to  the  history 
and  economy  of  which  we  shall  confine  ourselves. 

The  Apii  mdiijlea.  Hive-Boe,  or  Honey-Bee,  has  for  many  ages  juatly 
claimed  the  attention  and  study  of  naturalists.  Among  the  earliest 
of  its  observers  may  be  enumerated  Aristotle  and  Virgil ;  also  Ariato- 
machua  of  Soli  in  Cilicia,  and  Philiscus  the  Thasian.  Aristomachus, 
wo  arc  told  by  Pliny,  attended  solely  to  bees  for  fifty-eight  years  ;  and 
Philiacua,  it  is  said,  spent  the  whole  of  his  time  in  forest",  investigating 
tht  ir  habits.  (Plin.  xi.  9.)  Both  these  observers  wrote  on  the  Bee. 
In   modern  timoa  tbe  labours  of  Swammerdam,  Reaumur,  Bonnet, 

hirach,  Thorley,  Hunter,  Huber,  and  < ' 

r  knowledge  of  this  interesting  species 
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but  throughout  Europe  it  is  now  rather  a  rue  occurrence  to  Bud  it 
otherwise  than  domesticated. 

Each  sociely  or  swarm  is  composed  of  three  descriptions  of  Bees — 
the  Male,  or  Drone;  the  Neuter,  or  Worker;  and  the  Female,  or  Queen. 

The  Ih-one,  or  Male  Bet,  in  general  form,  is  almost  cylindrical,  the 
separation  between  the  thorax  and  abdomen  being  much  less  distinct 
than  in  the  females  or  neuters.  The  head  is  huge,  rather  narrower 
than  the  thorax  :  the  ayes  are  vary  Urge,  and  meet  at  the  verier  of 
the  head,  but  divide  as  they  approach  the  forehead ;  close  to  the 
point  of  separation  there  are  three  stemmata.  The  antenna)  are 
lS-jointed.  The  thorax  is  thickly  covered  above  and  beneath  with 
short  pale  brown  hairs  resembling  velvet.  The  length  of  the  abdomen 
is  scarcely  greater  than  is  its  breadth,  and  it  is  terminated  obtusely : 
it  has  only  four  segments  visible  from  the  upper  side,  the  anal  seg- 
ments being  hidden  beneath  the  others.  The  basal  and  apical  segments 
are  each  thickly  covered  with  pale  hairs.  The  colour  of  the  abdomen 
is  black  above,  having  the  edge  of  each  segment  of  a  light  brown 
colour;  the  underside  of  the  body  is  also  pale.  The  legs  are  black  ; 
the  inner  side  of  the  hinder  lege  is  covered  with  pale  down.  All  the 
claws  are  divided,  the  inner  part  being  nearly  equal  in  length  to  the 
outer  part.  The  wings  are  large,  and  rather  longer  than  the  body  ; 
the  anterior  wings  are  rather  acute  at  the  apex. 

The  Drone  ma;  be  readily  distinguished  from  the  queen  and 
workers  by  its  greater  breadth,  large  eyes  (which  meet  at  the  top  of 
the  head),  and  the  Abdomen  having  only  four  segments  visible  from 
the  upper  side.  The  wings  are  much  longer  in  proportion  than  those 
of  the  worker  or  the  queen,  for  in  this  sex  they  reach  beyond  the 
extremity  of  the  abdomen. 

The  number  of  drones  in  a  hive  is  remarkably  irregular,  varying 
from  600  or  TOO  to  2000  ;  but  the  proportion  is  not  regulated  by  the 
number  of  bees  contained  in  the  bive,  for  a  email  swarm  will  some- 
times possess  as  many  drones  as  a  large  one. 

The  time  required  to  complete  the  metamorphosis  of  the  drone  is 
as  follows.  In  three  days  after  the  deposition  of  the  egg  the  larva 
makes  its  appearance  :  about  the  middle  of  the  seventh  day  from  this 
time,  the  larva,  having  then  arrived  at  its  full  growth,  spins  its  cocoon, 
a  silken  substance  with  which  it  lines  the  interior  of  its  cell :  this  is 
accomplished  in  about  a  day  and  a  half.  It  then  turns  to  the  pupa, 
and  ultimately  to  the  perfect  insect,  having  been  about  24  days  from 
the  laying  of  the  egg  to  the  coming  forth  in  the  winged  state. 

The  JVrWer,  or  Worker,  is  of  a  dark-brown  colour,  approaching  to 
black;  the  bead  and  thorax  resemble  those  of  the  female,  but  the 
head  has  black  hair  on  the  vertex.  The  abdomen  is  conical,  and 
composed  of  six  distinct  segments :  the  basal  one  is  thickly  covered 
with  hair,  the  other  segments  are  sparingly  clothed.  The  legs  are 
black  :  the  plants:  of  the  hinder  legs  are  transversely  striated  on  the 
inner  Bide.  The  wings  when  closed  nearly  reach  to  the  apex  of  the 
abdomen. 

In  about  four  days  after  the  egg  of  the  Worker  has  been  deposited 
the  larva  is  hatched,  and  in  five  or  six  days  more  (according  to  the 
weather)  it  ia  full  grown  ;  it  is  then  sealed  up  in  its  cell  by  the  nurse 
bees  with  a  covering  of  farina  mixed  with  wax.  As  soon  as  the  larva 
is  inclosed  it  spine  its  cocoon,  which  operation  requires  about  36 
hours :  it  then  turns  to  the  pupa,  and  in  about  eight  days  more  to  the 
perfect  insect;  having  been  21  days  in  existence,  that  ia,  from  the 
time  the  egg  was  laid  until  the  insect  has  attained  its  perfect  state. 
The  numbers  of  workers  in  a  well-stocked  hive  is  about  15,000  or 
20,000.  The  occupation  of  these  bees  is  to  collect  honey,  pollen,  and 
propolis ;  to  build  the  combs,  and  to  attend  upon  the  young. 


Honey  ia  collected  by  means  of  the  proboscis.  To  a  common 
observer  this  instrument  appears  to  be  a  single  tube,  through  which 
it  is  thought  the  honey  is  conveyed  to  the  stomach  by  suction ;  but  if 


we  examine  the  proboscis  through  a  lens  of  very  moderate  power,  wa 
find  that  it  is  composed  of  five  very  distinct  parts,  a  central  stalk:  and 
four  lateral  ones,  two  on  each  side.  The  central  part  is  that  which  is 
principally  used  in  collecting  honey :  this  part  is  not  perforated,  but 
la  a  flat  cartilaginous  substance,  and  is  used  sa  a  tongue  in  lapping  up 
the  honey,  which  ia  then  conveyed  to  the  pharynx,  and  ia  afterwards 
disgorged  into  the  cells  of  the  comb,  part  being  used  for  the  purpose 
of  feeding  the  young,  and  the  remainder  stored  up  for  the  winter's 
consumption. 

Pollen  is  collected  from  the  anthers  of  flowers,  and  is  carried  on  the 
outer  surface  of  the  tibial,  or  middle  joint  of  the  hinder  leg :  this  part 
of  the  leg  ie  very  broad ;  on  one  side  it  is  concave,  and  furnished  with 
a  series  of  strong  curved  hairs  on  its  margins,  forming  a  natural 
basket  admirably  adapted  to  the  purpose  for  which  it  is  used.  This 
substance  mixed  with  honey  forms  the  food  of  the  larvss,  for  which 
purpose  alone  it  is  collected. 

In  many  instances  it  is  only  by  the  bees  travelling  from  flower  to 
flower  that  the  pollen  or  farina  is  carried  from  the  male  to  the 
female  flowers,  without  which  they  would  not  fructify.  One  species 
of  bee  would  not  be  sufficient  to  fructify  all  the  various  aorta  of 
Sowers,  were  the  bees  of  that  species  ever  so  numerous,  for  it  requires 
species  of  different  sizes  and  different  constructions.  "  M,  Sprengel 
found,  that  not  only  are  insects  indispensable  in  fructifying  different 
species  of  Irii,  but  that  some  of  them,  as  /.  Xiphiwm,  require  the 
agency  of  the  larger  humble  bees,  which  alone  are  strong  enough  to 
force  their  way  beneath  the  stile  flag;  and  hence,  aa  these  insects  are 
not  so  common  as  many  others,  this  IrU  is  often  barren,  or  bean 
imperfect  seeds."  . 

Propolu  is  a  resinous  unctuous  substance,  of  a  reddish  oolour,  and 
is  collected  from  the  buds  of  trees  :  it  is  not  only  used  in  lining  the 
cells  of  a  new  comb,  but  it  is  sometimes  kneaded  with  wax  and  used 
in  rebuilding  weak  parts.  It  is  also  used  in  stopping  all  the  crevices 
in  the  interiorof  a  hive.  The  workers  which  arrive  laden  with  this 
substance  are  relieved  of  their  burden  by  others  ;  these  in  their  turn 
distribute  it  among  many,  who  employ  it  for  the  purposes  above 

Nature  has  provided  checks  to  prevent  the  too  rapid  increase  of  the 
various  species  of  insects.  Among  those  of  the  Hire-Bee,  the  hornet 
and  wasp,  and  two  or  three  species  of  moths,  commit  great  devasta- 
tion, wasps  frequently  take  possession  of  a  hive,  and  after  destroy- 
ing, or  causing  their  weaker  neighbours  to  desert  the  hive,  consume 
all  the  honey  it  contains,  and  sometimes  even  construct  their  own 
nests  in  the  hive.  Aeherontia  alropot,  the  Sphinx,  or  the  Death 'e- 
Head  Hawk-Moth,  which  is  almost  as  large  as  our  oommon  bat, 
sometimes  makes  its  way  into  hives,  and  consumes  much  of  the  bees' 
stores.  This  insect  has  the  power  of  emitting  a  peculiar  sound,  not 
unlike  that  of  the  queen-bee :  this  sound  ie  supposed  to  have  the 
same  effect  (that  of  rendering  the  workers  motionless)  aa  that  emitted 
by  the  queen. 

Two  other  moths  commit  great  devastation  in  hives :  these  are 
small  species  (Galleria  alvearia,  and  O.  melondla — the  Honey-Moth, 
and  the  Honeycomb-Moth,  which,  in  spite  of  the  guards  constantly 
kept  at  the  entrance  of  hives,  gain  admittance,  and  deposit  their  eggs 
in  the  combs.  The  larval  hatched  from  these  eggs  form  passages 
through  the  comb  in  all  directions,  spinning  a  silken  tube  as  they 
proceed,  which  it  appears  is  too  strong  for  the  bees  to  destroy,  and  of 
course  they  cannot  sting  the  larva:.  These  larva;  generally  oblige  the 
bees  to  desert  the  hive  after  a  short  time. 

In  attending  upon  the  young  the  labour  of  the  workers  appears  to 
be  divided  :  a  certain  number  always  remain  brooding  over  the  cells 
and  feeding  them,  while  others  are  employed  in  collecting  honey.  It 
is  these  last  that  are  the  principal  sccreters  of  wax,  and  are  called 
Wax-Workers  :  the  former  are  called  Nurse-Bees. 

The  Queen-Bee  is  of  a  dark-brown  colour  :  the  head  is  thickly  fur- 
nished with  yellow  hairs,  except  on  the  forehead,  where  the  hair  it 
nearly  black;  on  the  vertex  there  are  three  small  convex  simple  eyes, 
or  stemmata.  The  antennas  are  yellow  beneath  and  brown  above,  and 
composed  of  twelve  joints,  the  basil  joint  is  mors  than  one-third  of 
the  whole  length,  the  remaining  joints  are  bent  forwards,  and  at  aa 
angle  with  the  first.  The  thorax  is  covered  with  pale-brown  bain. 
The  abdomen  is  the  shape  of  an  elongated  cone,  and  nearly  smooth, 
exhibiting  six  distinct  segments  above :  the  under  side  of  the  body 
and  the  base  of  each  segment  above  are  Df  a  paler  colour  than  the 
remaining  parts.  The  legs  are  of  a  brownish  yellow  :  the  femora  and 
tibial  of  the  anterior  legs  and  the  base  of  the  femora  of  the  posterior 
legs  are  brown.  All  the  claws  of  the  tarsi  are  divided,  the  inner  divi- 
sion being  much  shorter  than  the  outer  one.  The  wings  are  short  snd 
small  in  proportion,  scarcely  reaching  more  than  half  the  length  of 
the  abdomen. 

This  sex  is  furnished  with  a  bent  sting  ;  in  the  neuter  the  sting  is 
straight ;  the  male  has  no  sting.  The  Queen-Bee  resembles  the  worker 
in  ths  shape  of  the  head  and  thorax ;  but  the  great  length  of  the 
abdomen  and  the  paler  colour  of  the  legs  and  antennas  are  its  chief 
distinguishing  characteristics.  There  is  but  one  queen  in  a  hive,  who 
is  treated  with  the  greatest  attention  by  all  the  other  bees.  It  might 
be  wondered  how  they  can  distinguish  the  queen  from  any  Other  bee, 
the,  interior  of  the  hive  being  quite  dark :  in  this  the  antennsj  are 
their  sole  guide,  for  if  the  workers  be  prevented  touching  her  occs-      > 
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moDBlly  with  the  antenna?  the;  proceed  as  if  she  were  tost.  This  has 
been  satisfactorily  proved  by  some  ingenious  experiments  by  Huber. 
If  by  accident  the  Queen  be  killed,  or  if  she  die,  her  dead  body  is  still 
treated  with  attention,  and  for  a  time  even  preferred  to  any  other 

The  Queen  being  accidentally  or  intentionally  removed  from  a  hive, 
her  absence  is  soon  discovered  and  great  disorder  follows ;  but  this  is 
only  temporary,  for  in  a  few  hours  preparation  is  mode  to  replace  her 
loss.  The  Isrvat  of  neuters  from  two  to  three  days  old  are  selected 
for  this  purpose :  the  cells  containing  them  are  eauh  enlarged  by 
sacrificing  three  adjoining  cells,  and  in  this  space  the  workers  build  a 
cylindrical  tube  which  surrounds  the  young  larva),  which  are  then 
supplied  with  the  same  food  as  that  given  to  the  ordinary  royal  larva!, 
and  which  is  more  pungent  than  that  given  to  common  larvaj.  In 
about  three  days'  time  a  perpendicular  tube  is  constructed  and  joined 
to  the  mouth  of  the  cell  just  described ;  into  this  the  larva  gradually 
makes  its  way,  moving  in  a  spiral  direction.  It  then  remains  two 
days  in  a  perpendicular  position,  the  head  being  downwards,  after 
which  it  turns  to  the  pupa  and  then  to  a  queen.  As  several  hatch 
nearly  at  the  same  time,  the  strongest  stings  the  others  to  death,  and 
becomes  ruler  of  the  hive.  From  this  it  is  evident  that  the  worker- 
bees  are  imperfect  females,  requiring  only  a  slight  diSerenoe  of  treat- 
ment in  the  larva  state  to  become  queens  or  fertile  females. 

If  the  Queen  be  removed  from  a  hive,  end  astranger be  immediately 
introduced,  she  is  surrounded  and  kept  prisoner  until  she  dies  of 
hunger ;  for  the  workers  never  sting  a  Queen.  If,  however,  18  hours 
have  elapsed  since  the  loss  of  the  former  queen,  the  stranger  is 
better  received,  for  although  she  is  at  first  surrounded,  she  is  ultimately 
set  at  liberty,  and  treated  with  oil  the  usual  attention;  but  if  24  hours 
have  elasped  before  the  strange  queen  he  introduced,  she  is  at  once 
admitted  to  the  sovereignty  of  the  hive. 

While  the  Queen  remains  in  a  hive,  the  introduction  of  a  strange 
queen  will  occasion  a  disturbance,  somewhat  similar  to  that  which 
tabes  place  when  two  or  three  young  queens  escape  from  their  cells  at 
the  aame  time ;  both  the  stronger  and  the  reigning  queen  are  sur- 
rounded by  the  workers,  and  the  escape  of  either  being  thus  prevented, 
they  are  soon  brought  into  contact.  A  battle  ensues,  which  ends  in  the 
death  of  one  of  them,  and  the  other  then  becomes  ruler  of  the  hive. 

The  sole  occupation  of  the  Queen  is  to  lay  eggs  in  the  various  cells 
prepared  by  the  workers  for  that  purpose,  for  she  takes  no  care  of  the 
young  herself.  Until  she  is  about  eleven  months  old,  the  eggs  laid 
are  nearly  all  such  as  will  turn  to  workers,  but  at  the  completion  of 
that  period,  which  most  frequently  happens  in  the  spring  time,  the 
queen  commences  the  great  laying  of  the  eggs  of  males ;  at  this  time 
the  queen  will  lay  from  2000  to  3000  eggs,  sometimes  from  40  to  60 
a  day  being  laid  during  the  months  of  March  and  April .  There  is  also 
Another  laying  of  the  eggs  of  males  in  the  autumn,  but  this  is  not  bo 
considerable.  In  the  interval,  the  eggs  of  workers  are  almost  exclu- 
sively laid. 

There  seems  to  he  a  relation  between  the  laying  of  the  eggs  of  males 
and  the  construction  of  royal  cells,  for.  the  workers  always  commence 
the  construction  of  the  latter  at  the  time  that  the  female  is  laying  the 
eggs  that  are  to  turn  to  drones. 

The  royal  cells  are  very  different  from  those  of  the  male  or  worker, 
and  are  generally  suspended  loom  the  edges  or  sides  of  the  oomb : 
their  number  varies 
from  two  or  three  to 
twenty,  though  the 
latter  is  a  very  un- 
usual number.  In 
form  they  are  very 
much  like  a  pear, 
having  the  thickest 
end    joini  '    ' 


the 
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the   cell  is  situated, 
hanging  downwards. 

In  these  cells  the 
queen  deposits  the 
eggs  of  future  queens, 
at  intervals  of  at  least  "*• 
a  day,  and  always  during  the  period  of  laying  the  eggs  of  males. 
When  the  Queen  is  about  to  lay,  she  thrusts  her  head  is  * 
to  ascertain  its  fitness  ;  she  then  inserts  her  abdomen,  and 
seconds  withdraws  it,  leaving  an  egg  at  the  bottom  of  the  cell  fixed 
in  on  upright  position  by  a  glutinous  substance  at  one  of  its  ends. 

The  egg  is  about  one-twelfth  of  an  inoh  long,  and  of  a  cylindrical 
form,  with  rounded  ends.     When  the  larva  emerges  froi 
immediately  supplied  with  food  by  the  nurse-bees.     This  larva  may  be 
seen  lying  in  a  curved  position  at  the  bottom  of  the  cell,  where  it 
t irmee  to  grow  until  it  has  completely  filled  up  the  space ;  when 
full  grown  it  lies  horizontally  with  its  head  towards  the  entrance. 
The  food  given  to  the  larva  is  a  mixture  of  farini    " 
which  is  converted  into  a  whitish  jelly  by  elaboration  in  the  stomachs 
of  tile  nurse-bees:  the  proportions  of  farina  and " 
to  the  age  of  the  young,  and  we  believe  that  the  food 
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directly  to  the  larva,  but  disgorged  into  the  cell,  so  that  the  insect  it 
surrounded  with  it  But  when  the  larva  is  nearly  full  grown,  its  food 
is  sweeter  (probably  containing  a  greater  proportion  of  honey),  and 
is  applied  by  the  nurse-bees  directly  to  its  mouth,  somewhat  in  the 
ler  of  a  bird  feeding  its  young. 
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e  of  a  grayish  colour  when  theyfirst 
.  elapse  before  they  are  strong  enough 


Fig.  5. — s.thoEgg;  t,  the  Larva;  e,  the  Pops  of  the  Worker-Bee ;  t 
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The  drone  and  worker-bees  ai 
leave  their  cells,  and  several  days  elapse  b" 

to  fly ;  but  the  queen  is  kept  prisoner  in  her  cell  for  some  time  after 
she  has  assumed  the  imago  state.  The  reasons  for  this  imprisonment 
we  shall  presently  show. 

When  the  larvw  in  the  queens'  cells  are  about  to  change  into  pupa) 
the  old  queen  begins  to  exhibit  signs  of  agitation — running  carelessly 
over  the  cells,  occasionally  thrusting  her  abdomen  into  some  of  them 
as  if  about  to   lay,  but  withdrawing    without   having  done  so,    or 

Serhapa  laying  them  on  the  side  of  the  cell  instead  of  at  the  bottom, 
he  is  no  longer  surrounded  by  her  usual  circle  of  attendants,  and 
her  agitation  being  communicated  to  all  she  passes,  at  length  a  general 
confusion  is  created,  till  at  lost  the  greater  portion  of  the  bees  rush 
the  hive  with  that  queen  at  their  head.  It  is  thus  that  the 
'arm  quits  the  hive,  and  it  is  invariably  conducted  by  the  old 


At  any  other  time  the 


queen  would  have  been  unable  to  fly,  the 
utained  in  her  abdomen  rendering  her  too 
efficiently  reduced  after  the  great  laying  just 


o  leave  the  hive  at  this 


heavy  ;  this  however  i 

described  to  enable  her  to  ny  witn  ease. 

An  unerring  instinct  obliges  the  Queen 
time,  for  two  sovereigns  never  can  co-exist  m  tne  same  community  ; 
and  had  she  not  left  it  the  young  queens  (now  just  about  to  quit  their 
cells)  would  inevitably  have  been  killed  by  her.  Let  us  now  observe 
what  is  going  on  in  the  hive  which  has  just  been  deserted  by  its 
queen.  It  would  seem  as  if  it  were  too  much  reduced  by  the  departure 
□f  the  swarm,  but  it  must  be  borne  in  mind  that  this  event  never 
occurs  except  in  the  middle  of  the  day  and  during  very  fine  sunny 
weather,  when  a  large  portion  of  the  bees  are  abroad  gathering  honey 
and  pollen;  and  if  the  hive  contain  a  numerous  colony,  these  on  their 
return,  together  with  those  which  have  not  been  disturbed  during 
the  general  confusion,  and  a  considerable  Dumber  of  young  brood 
continually  hatching,  form  a  sufficient  stock,  and  perhaps  even  enough 


send  off  ai 


Jther 


In  two  or  three  days'  time  from  the  leaving  of  the  first  swarm 
perfect  order  is  restored  in  the  hive,  and  the  nurse-bees  continue  to 
attend  upon  the  young,  carefully  watching  the  queens'  cells,  and 
working  at  the  outsides  by  removing  the  wax  from  the  surface.  It 
is  said  that  the  wax  is  removed  in  order  to  facilitate  the  exit  of  the 
young  queen  ;  but  although  the  removal  of  it  may  thus  be  of  service, 
we  are  not  inclined  to  think  it  is  done  for  that  purpose. 

The  eggs  are  laid  in  the  royal  cells  at  intervals  of  at  least  a  day, 
and  it  consequently  follows  that  the  completion  and  closing  of  these 
cells  must  take  place  at  different  times :  we  say  completion,  for  at 
the  time  the  queen  lays  the  eggs  the  cells  are  only  half  formed,  and 
resemble  the  cup  of  an  acorn.  When  the  colls  have  been  closed  about 
seven  days  the  young  queen  cuts  away  with  her  jaws  the  part  of  the 
silken  covering  at  the  mouth  of  the  cell,  and  if  permitted  would  make 
her  escape  ;  but  the  bees  guarding  the  cells  solder  the  covering  with 
some  particles  of  wax,  and  keep  her  prisoner  about  two  days,  in  which 
time  aba  obtains  sufficient  strength  to  be  able  to  fly  immediately  on 
quitting  her  prison.    It  is  difficult  to  imagine  by  what  means  the  bees 

Crding  the  royal  cells  can  judge  of  the  fitness  of  the  inclosed  female 
liberation.  The  most  probable  conjecture  is,  that  they  judge  by 
the  quality  of  the  sound  emitted  by  the  prisoner  at  this  time.  This 
sound  consists  of  a  number  of  monotonous  notes  so  rapidly  repeated 
as  almost  to  appear  one  continuous  sound.  The  sound  is  produced 
by  the  vibration  of  the  wings,  and  probably  becomes  sharper  and  mora 
audible  as  the  bee  acquires  strength. 

The  young  queen  upon  being  liberated  immediately  approaches  the 
remaining  royal  calls,  and  would  destroy  their  contents  by  tearing 
them  open  and  mortally  wounding  her  rivals  with  her  sting ;  but  this 
is  not  permitted,  for  so  long  sa  there  is  a  sufficient  number  of  guards 
they  bite  and  drive  her  away.  She  has  the  power  however  of  arresting 
this  ill-treatment  for  awhile  by  emitting  a  peculiar  sound,  which  has 
such  an  effect  on  the  sentinels  that  they  remain  motionless ;  and  the 
sometimes  takes  advantage  of  this  to  make  an  attack  upon  the  royal 
cells.  But  as  the  sound  ceases  when  she  moves  the  charm  is  dissolved, 
her  guards  recover  their  power,  and  she  is  again  driven  back. 

After  a  time  the  young  queen,  owing  to  her  strong  desire  to  attack 
the  royal  cells  and  the  constant  repulses  she  meets  with,  becomes 
extremely  agitated,  and  by  tunning  quickly  over  the  cells  and  groups 
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of  workers  communicates  her  disorder  to  a  great  portion  of  the  bees, 
bo  that  a  large  number  quit  the  hive  and  cluster  about  the  outside, 
and  after  a  short  time  the  young  queen  leaves  the  hive  with  a  swarm. 
Thus  it  is  that  the  second  swarm  is  thrown  off.  It  seldom  happens 
that  a  hive  sends  off  more  than  two  or  three  Bwarms ;  after  which, 
unless  the  hive  be  an  extremely  populous  one,  there  are  so  few  bees 
left  that  there  is  not  a  sufficient  number  to  keep  proper  guard  over 
the  royal  cells.  The  young  queens  consequently  make  their  escape, 
two  or  three  at  a  time,  in  which  case  a  contest  takes  place  between 
them,  and  the  strongest  remains  queen  of  the  hive,  after  destroying 
all  the  royal  larvae  and  pupa  that  remain. 

But  if  the  hive  be  an  unusually  populous  one  there  may  be  four  or 
five  swarms  sent  off,  all  accompanied  by  the  same  circumstances  as 
those  just  related.  In  case  a  hive  is  poorly  stocked  at  the  time  of  the 
great  laying  of  male  eggs  no  royal  cells  are  built,  and  consequently  no 
swarms  leave.  After  the  swarming  a  general  massacre  of  the  drones 
takes  place :  these  defenceless  individuals  (for  the  male  has  no  sting) 
are  stung  to  death  by  the  neuters. 

When  a  swarm  quits  a  hive  it  usually  clusters  on  a  tree  or  bush  in 
the  neighbourhood,  and  if  it  be  not  hived  it  will  shortly  leave  this 
situation,  and  take  possession  of  an  old  tree  or  part  of  an  old  building. 
It  is  said  that  bees  Bend  out  scouts  before  leaving  the  hive  to  search 
for  a  convenient  situation  for  their  new  abode,  and  that  they  may  be 
seen  going  backwards  and  forwards  to  the  spot  fixed  upon  some  little 
time  before  the  swarm  departs.  The  clustering  of  the  swarm  probably 
proceeds  from  a  desire  in  the  bees  to  be  congregated  together  prior 
to  their  last  flight.  As  soon  as  the  bees  have  taken  possession  of  a 
new  abode,  or  have  been  hived,  they  commence  building  the  comb. 

It  has  been  stated  that  the  first  swarm  is  always  conducted  by  an 
old  queen,  and  the  following  swarms  by  the  young  queens  as  they  are 
successively  hatched.  The  latter  are  in  a  virgin  state,  but  not  so  the 
former,  nor  do  these  require  farther  intercourse  with  the  mala  About 
two  or  three  days  after  quitting  her  cell,  and  the  fifth  day  of  her 
existence  in  the  winged  state,  the  young  queen  quits  the  hive,  and 
after  reconnoitring  its  exterior  and  making  herself  acquainted  with  its 
situation  by  flying  from  it  and  returning  several  times,  she  then  soars 
high  in  the  air,  forming  spiral  circles  as  Bhe  ascends.  This  ascent  is 
generally  preceded  by  a  flight  of  drones, -and  it  is  at  this  time  (whilst 
on  the  wing)  that  the  sexual  intercourse  takes  place.  The  queen  is 
never  observed  to  quit  the  hive  but  at  this  time,  and  hence  it  is  sup- 
posed that  this  one  intercourse  is  sufficient  to  fertilise  all  the  eggs 
she  may  ever  lay.  Huber  decidedly  ascertained  that  it  was  sufficient 
for  two  years.  Wo  think  it  very  improbable  that  a  queen  would  live 
much  beyond  that  time.  In  about  46  hours  after  the  intercourse 
with  the  male  has  taken  place,  at  which  time  a  part  of  the  comb  would 
be  constructed  in  the  new  hive,  the  queen  commences  laying  her  eggs ; 
those  first  deposited  being  such  as  "will  turn  to  workers,  as  before 
described. 

The  Construction  of  the  Comb. — In  the  'Introduction  to  British 
Entomology '  by  Kirby  and  Spence,  after  referring  to  the  various 
accounts  of  ancient  and  modern  writers  on  this  subject,  it  is  observed, 
"  Still  the  construction  of  the  comb  of  the  bee-hive  is  a  miracle  which 
overwhelms  our  faculties."  John  Hunter,  who  was  the  first  to  discover 
the  true  origin  of  wax,  imagined  that  the  waxen  scales  (which  we 
shall  hereafter  mention)  bore  some  proportion  to  the  different  parts 
of  the  cells  in  the  formation  of  which  they  were  used,  and  thus  fur- 
nished a  guide  to  their  construction.  Some  naturalists  have  conjec- 
tured that  the  antennae,  mandibles,  and  other  parts  of  the  body  were 
used  to  measure  the  work,  and  from  this  they  have  endeavoured  to 
account  for  the  accuracy  of  their  proceedings.  The  latter  conjecture 
appears  incompatible  with  instinct,  while  the  well-authenticated  mode 
of  proceeding  in  the  construction  of  the  comb  throws  great  doubt  on 
the  former. 

Upon  examination  of  various  combs,  the  partitions  between  all  the 
ordinary  cells  (both  at  the  sides  and  bottoms)  are  found  to  be  exactly 
the  same  in  thickness,  and  the  cells  hexagonal  with  angular  bottoms. 
Exceptions  to  this  general  rule  are  occasionally  found,  and  it  is  by 
observing  these  exceptions  with  attention — by  observing  the  various 
modifications  of  the  work  under  extraordinary  circumstances,  that 
some  idea  of  the  principles  which  guide  the  bee  in  its  operations  may 
be  formed.  The  royal  cell  is  a  remarkable  exception ;  its  form  we 
have  already  described  In  the  original  construction  of  this  cell,  a 
profusion  of  material  is  always  disposed  of,  particularly  at  the 
junction  of  the  cell  with  the  comb.  The  extra  quantity  of  wax  in 
this  part,  and  on  the  surface  of  the  cell  (which  is  also  unusually 
thick)  is,  however,  soon  reduced  by  numerous  circular  excavations, 
the  depth  of  which  varies  according  to  that  of  the  wax,  and  in  the 
mass  nearest  the  comb  they  actually  become  cells,  though  in  most 
instances  unfit  for  use.  These  cells  are  invariably  cylindrical,  with 
concave  bottoms,  except  they  come  in  contact  with  others,  in  which 
case  the  wax  is  always  removed  from  the  interstices  thus  formed, 
either  at  the  sides  or  at  the  bottoms ;  and  the  partitions  are  thus 
reduced  to  the  same  thickness  as  those  between  the  cells  constructed 
tn  the  ordinary  way.  Hence  we  frequently  find,  in  these  parts,  cells 
with  one  side  circular  and  the  other  angular ;  the  situation  of  the 
angles  being  invariably  determined  by  the  position  of  those  cells  with 
which  they  are  in  contact 
To  work  in  circles  or  segments  of  circles  appears  most  compatible 
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with  animal  mechanism  acted  upon  by  instinct,  for  we  observe  that 
the  works  of  almost  all  insects  (perhaps  we  may  say  almost  all  animals) 
proceed  in  circles  or  segments  of  circles.  The  cells  of  almost  all  the 
various  species  of  bees  are  of  this  construction,  and  we  find  that, 
under  peculiar  circumstances,  those  of  the  hive-bee  are  so  likewise,  as 
in  the  case  of  the  queen's  cell,  and  in  some  of  those  cells  close  to  it, 
and  sometimes  in  other  parts  of  the  comb,  in  cases  where  an  accident 
has  been  repaired. 

If  some  hive-bees  could  be  made  to  work  in  a  large  solid  mass  of 

wax,  the  first  cell  formed  would  most 
probably  be  cylindrical,  with  a  hollow 
circular  bottom ;  this  would  also  be 
the  form  of  the  following  cells  unless 
they  came  in  contact  with  each  other ; 
and,  in  this  case,  supposing  the  cir- 
cumferences of  three  cylinders  were  to 
touch,  the  bees  working  in  each  of 
these  cylinders  would  cut  away  the  wax 
at  a,  a,  a,  (Jig.  6).  But  supposing  the 
wax  block  were  excavated  on  one  of 
its  sides,  into  the  greatest  number  of 
equal-sized  cylinders  that  it  would 
admit  of,  it  would  then  follow  that 
each  cylinder  would  be  surrounded 
by  six  others,  this  being  the  only  number  of  equal-sized  circles  which 
may  be  placed  round  one  of  the  same  magnitude ;  by  the  same  rule 
of  removing  the  wax  from  the  interstices,  each  of  these  cylinder! 

would  become  hexagons.     Again,  sup- 

,••*'      *"**^      ym "■•.,      posing  this  block  to  be  a  flat  mass  of 

equal  thickness  in  all  parts  (the  ordi- 
nary thickness  of  a  comb),  this  block 
being  cut  into  cylinders  of  equal 
diameter  on  both  sides,  and  the  base 
of  each  cylinder  being  exactly  over 
parts  of  three  opposing  ones  (as  repre- 
sented in  fig.  7),  when  the  wax  is  cut 
away  at  the  interstices,  as  at  the  sides, 
it  follows  that  the  bottoms  of  the 
cells  will  be  each  composed  of  three 
equal  rhombus-shaped  pieces.  Hence 
we  have  cells  exactly  like  those  of 
the  hive-bee,  but  not  constructed  in 
the  ordinary  way,  though  upon  such  principles  as  analogy  points 
out  (a  circular  form  being  the  basis  of  the  work),  and  in  such  a  way 
as  we  have  observed,  they  do  occasionally  proceed.  If  we  allow  that 
the  basis  of  the  work  of  the  hive-bee  be  circular,  the  royal  cell  forms 
no  exception  to  the  general  rule,  so  far  as  the  principle  of  its  con- 
struction is  concerned. 

Let  us  now  examine  the  construction  of  the  comb  in  its  usual  way 
of  proceeding : — 

The  first  operation  is  the  formation  of  wax ;  this  is  not,  as  many 
have  supposed,  the  farina  collected  from  flowers,  but  is  secreted  by  the 
insect  at  the  time  of  building  the  combs.  For  this  purpose  the  wax- 
workers  suspend  themselves  in  festoons  from  the  top  of  the  hive. 
Those  which  first  reach  the  top  fix  themselves  by  the  claws  of  the 
fore  legs  to  the  roof,  and  are  followed  by  others  which  attach  them- 
selves to  them,  until  an  inverted  cone  or  festoon  of  bees  is  formed, 
each  end  of  which  is  attached  to  the  roof  of  the  hive.  Before  the 
commencement  of  the  new  comb,  the  interior  of  a  hive  presents  a 
series  of  festoons  of  this  description,  intersecting  each  other  in  all 
directions,  the  bees  remaining  in  perfect  repose. 

At  this  time  the  wax  is  secreted  and  makes  its  appearance  in  little 
scales  which  exude  between  the  segments  on  the  under  side  of  the 
abdomen,  eight  scales  being  visible  in  each  bee.  The  wax  being 
secreted,  one  of  the  bees  commences  the  comb;  having  detached 
itself  from  the  festoon,  it  makes  its  way  to  the  roof  of  the  hive,  and 
after  clearing  a  space  by  driving  away  the  other  bees,  it  detaches  one 
of  the  scales  from  the  abdomen  by  means  of  its  hinder  legs  :  this  U 
then  conveyed  by  the  fore  legs  to  the  mouth,  where  it  is  masticated, 
and  impregnated  with  a  frothy  liquid  by  the  tongue,  in  which  process 
it  obtains  a  whiteness  and  opacity  which  it  did  not  before  possess. 
The  particles  of  wax  are  then  applied  to  the  roof  of  the  hive. 
Another  scale  undergoes  the  same  process,  and  is  attached  to  the  first 
The  bee  thus  continues  labouring  until  all  its  scales  are  disposed  of; 
it  then  quits  its  situation  and  is  followed  by  another  bee,  which 
proceeds  with  its  scales  in  the  work  already  begun,  depositing  the  wax 
in  a  straight  line  with  the  former  deposition.  The  same  operation  is 
performed  by  many  other  bees,  until  a  considerable  block  is  deposited 
This  block  is  generally  about  five  or  six  lines  long  (a  line  is  equal  to 
one-twelfth  of  an  inch),  the  height  two  lines,  and  the  thickness 
half  a  line ;  and  it  is  upon  this  that  the  formation  of  the  cells 
commences. 

We  have  seen  that  the  foundation  of  the  block  is  the  work  of  one 
bee,  so  likewise  is  the  commencement  of  the  cells;— the  former  is  the 
work  of  what  is  called  the  wax-workers,  which,  we  are  informed  by 
Huber,  do  not  possess  the  power  of  sculpturing  the  cells :— the  cell* 
are  made  by  the  sculpturer-bees,  who  are  smaller  than  the  wax-workers. 
No  sooner  is  the  block  large  enough  to  admit  a  sculpturer-bee  between 


the  wax-workers,  than  the  excavation  commences.  There  seems  to  be 
an  instinctive  desire  to  perform  the  wort  of  excavation  wherever 
there  is  room,  even  though  there  may  not  be  sufficient  to  form  a 
perfect  cell ;  for  we  never  observe  a  solid  piece  of  wax  in  any  part  of 
a  comb.  On  the  contrary,  if  by  any  accident  there  has  been  space 
unoccupied  by  cells,  we  find  that  the  wax  has  been  excavated  at  that 
part  aa  much  aa  was  practicable. 

The  bee,  impelled  by  instinct  to  deposit  wax  and  to  excavate,  and 
also  guided  by  an  acute  sense  of  feeling  in  the  antenna  (probably 
through  the  elasticity  of  the  wax)  aa  to  the  degree  to  wliicb  the 
excavation  should  proceed,  forms  the  comb  ;  and  in  so  doing  it  seems 
to  act,  not  from  choice,  but  from  a  necessity  imposed  upon  it  by  two 
antagonist  principles, — one  causing  it  to  deposit  and  excavate  wax,  and 
the  other  acting  through  the  antenna,  and  limiting  the  degree  of 
excavation. 

It  is  to  this  desire,  for  performing  the  work  of  excavation  that  wo 
attribute  the  small  excavations  about  the  royal  cells,  which  are  said  to 
be  for  the  purpose  of  facilitating  the  exit  of  the  young  queen.  If  tho 
wax  were  removed  for  that  purpose,  we  do  not  see  why  the  operation 
should  not  be  confined  to  that  part  through  which  she  makes  her 
escape.  On  the  other  hand,  if  from  the  wax  of  the  royal  cells  being 
thicker  than  it  ia  in  other  parts  of  the  comb,  the  workers  ore  induced  to 
make  excavations,  and  desist  only  upon  the  thickness  being  reduced  to 
that  of  the  ordinary  partitions,  it  follows  that  it  will  at  last  become 
uniformly  thin,  aa  described  by  Huber  ;  the  reason  here  given  differing 
from  Hubcr's,  but  we  think  more  in  accordance  with  the  habit*  and 
economy  of  the  animal. 

•  In  forming  the  cells,  a  hollow  is  first  excavated  on  one  Bide  of  the 
wax-blocks;  this  excavation  is  rather  less  than  the  width  of  a  cell, 
and  is  immediately  followed  by  two  of  a  similar  description  on  the 
opposite  side  of  the  block.  The  particles  of  wax  removed  in  excava- 
tion are  kneaded  by  the  jaws  of  the  bee  and  deposited  on  the  edges  of 
the  intended  cells ;  the  two  latter  excavations  (ft,  ft,  fig.  12)  are  neces- 
sarily on  each  side  of  the  first  (a,  fig.  12),  though  close  to  it-  In 
placing  the  two  last-mentioned  cells,  the  bees  avoid  the  opposite  part 
on  account  of  the  thinness  of  the  wax,  and  the  size  of  the  wax-block 
will  not  admit  of  their  being  remote  from  the  first. 


Fie,  la. 


Fuj.  II,  Front  view  nwgiilned.    Fi|\  IJ,  TraeiTme  sMtiW  thnmg-h  the  tame. 

The  above  are  representations  of  the  block  and  its  excavations  at 
this  period.  Supposing  the  parte  at  which  the  circles  nearly  come  in 
contact  with  each  other  to  be  of  the  thickness  proper  for  the  partitions 
of  the  cells,  the  parte  marked  a  in  the  front  view  and  section  tfiyt.  11 
and  12)  being  more  than  the  necessary  thickness,  the  bees  will  (accor- 
ding to  the  instinctive  principle  before  mentioned)  naturally  remove 
what  there  is  superfluous,  thus  forming  an  angle,  determined  by  two 
intersecting  vertical  planes  at  the  bottom  of  the  cell,  inasmuch  as  at 
the  same  time  the  parts  marked  ft,  in  the  back  view  and  section  (figt. 
10  and  IE),  will  also  be  removed.  The  partition  between  these 
two  last-mentioned  cells  thus  becomes  perpendicular  and  of  equal 
thickness,  and  is  exactly  opposed  to  the  angle  at  the  bottom  of  the 
first  cell. 

By  this  time  the  necessary  secretion  of  wax  has  taken  place  in  all 
the  bees  composing  the  festoons,  and  they  an  all  anxious  to  dispose 


The  same  operation  of  reducing  the  wax  in  the  thick  parts  marked 
«  having  taken  place,  the  sides  of  the  first  cell  also  become  straight 
and  perpendicular,  and  by  reducing  the  wax  at  the  parts  d  to  the 
proper  thickness  in  all  the  cells,  the  bottom  of  the  first  celt,  and 
upper  parts  of  tbe  two  cells  beneath,  in  the  diagram,  become  two- 
sided.  The  work  on  the  opposite  side  of  the  comb  being  in  the  same 
state  of  forwardness  (for  after  the  commencement  it  proceeds  equally 
at  all  parts),  will  appear  thus — 
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formed  Supposing  the  block  to  have  increased  to  double  it*  original 
length  and  width,  there  would  then  be  room  for  part*  of  four  more 
excavations,  on  the  side  on  which  the  first  was  made  {fig,  IS). 


In  the  above  figure  the  angles  at  the  bases  of  the  cells  are  cut  into 
the  partitions  of  the  opposing  cells,  and  henco  it  is  clearly  seen  that, 
from  the  position  of  those  cells,  the  perpendicular  partitions  of  tho 
cells  on  this  side  must  be  longer  than  those  of  the  other,  and  that  the 
cells  themselves  must  have  three  quadrilateral  plates  for  their  bases. 

In  carrying  up  the  sides  of  the  cell,  the  form  is  regulated  by  tbe 
intersection  of  the  surrounding  circles,  as  represented  in  Jig.  1G.  But 
the  circles  described  in  jig.  15,  parts 
of  which  are  shown  in  most  of  the 
other  figures,  represent  those  which  arc 
inclosed  by  the  hexagons;  wherea 
believe  the  natural  circumference  of  / 
each  cell  (supposing  it  to  be  cyliudri-  \ 
col)  is  that  by  which  the  hexagon  i; 
inclosed  ;  hence  it  will  bo  necessary  t< 
imagine  the  circles  partly  intersecting  / 
each  other. 

It  has  now  been  demonstrated  that 
the  cells  of  the  first  tiers  on  each  side 
are  pentagonal ;  that  the  bases  of  those 
on  one  aide  are  each  composed  of  two 
plates,  while  those  of  the  other  sido 
are  each  composed  of  three  plates ; 
and  that,  according  to  the  laws  laid  down,  they  could  not  hare  been 
otherwise  :  now  as  this  accords  with  all  the  accounts  given  of  the 
proceedings  in  the  construction  of  the  comb,  it  seems  to  prove  that 
the  laws  which  we  have  laid  down,  as  guiding  their  formation,  are 

We  have  now  followed  the  progress  of  the  work  until  the  com- 
mencement of  the  second  tiers  of  cells :  it  is  unnecessary  to  describe 
the  formation  of  these  and  the  following  tiers.  It  is  shown  that, 
according  to  certain  laws,  the  first  tiers  of  each  side  of  the  comb 
become  pentagonal,  and  according  to  the  same  laws  it  is  clear  that 
the  second  and  following  tiers  must  become  hexagonal ;  for  the  two 
aides  forming  the  lower  boundary  of  each  cell  of  the  first  tier,  also 
form  the  upper  boundaries  (or  partitions)  of  two  cells  of  the  second 
tier*.  As  the  upper  part  of  the  first  tier  is  determined  by  the  roof  of 
the  hive  (represented  by  the  horizontal  line  in  diagram  13),  so  is  the 
upper  portion  of  the  cells  of  the  second  tier  determined  by  the  lower 
portion  of  those  of  the  first  tier  ;  thus,  the  upper  portion  of  each  cell 
of  the  second  tiers  being  composed  of  two  planes  meeting  at  an  angle, 
and  the  work  continuing,  aa  in  the  progress  of  the  first  tier,  four  more 
planes  will  be  constructed  to  form  the  lower  portion,  and  complete 
the  hexagon.  It  is  thus  that  all  the  ordinary  cells  of  a  comb  are 
hexagonal,  and  we  believe  it  is  clearly  shown  that  they  could  not  be 
otherwise,  according  to  the  mode  of  proceeding  in  their  construction. 
Their  form  depends  entirely  upon  the  commencement  of  the  work, 
which  necessarily  throws  the  cells  in  such  a  position  that  each  cell 
must  be  surrounded  by  six  others,  and  consequently  have  six  sides, 
each  sida  being  the  common  partition  of  two  cells ;  and  so  long  as 
the  cells  are  of  equal  diameter  they  must  each  be  opposed  to  parts  of 
three  other  cells  on  the  opposite  side  of  the  comb,  in  such  a  way  that 
supposing  the  external  surface  of  the  bottom  of  each  cell  were  hemi- 
spherical (which  would  be  the  case  were  the  wax  not  removed  from 
the  interstices),  each  hemisphere  would  touch  three  other* ;  but  the 
wax  being  removed  from  the  interstices  and  reduced  to  an  equal 
thickness  at  all  parts,  and  the  bases  of  the  sides  of  a  cell  not  being  all 
in  the  same  plane,  the  bottom  of  each  cell  is  thus  formed  into  three 
equal  rhomboidal  pieces  in  three  different  planes,  the  three  angles  at 
their  junction  being  respectively  the  lowest  parts  or  the  farthest 
removed  from  the  mouth  of  the  cell. 

In  working  the  cells,  the  wax  is  always  found  a  little  thicker  on  the 


Jded  upon  the  completion  of  the  cells  ; 

but  as  we  have  never  observed  a  ceil,  even  though  in  a  etate  of  pro- 
gress, without  it,  we  think  the  more  probable  conjecture  is,  that  the 
bees,  in  working  the  Bides  of  the  cells,  desist  upon  arriving  near  the 
top,  and  thus  leave  that  part  thick,  as  it  is  found  to  be. 

The  ordinary  cells  of  a  comb  are  of  two  sizes  ;  those  designed  for 
the  male  larva;  being  rather  larger  than  those  of  the  ordinary  size  in 
which  the  neuter  larva;  are  reared.  The  width  of  the  former  cells  is 
about  H  lines,  and  that  of  the  latter  2].  A  comb  is  always  commenced 
with  the  small-sized  cells.  Hence,  when  the  larger  cells  sre  con- 
structed, instead  of  being  opposed  to  three  others  they  encroach  upon 
a  fourth,  and  their  bases  are  consequently  composed  of  four  plates 
instead  of  three  :  at  first  a  minute  lozenge-shaped  piece  is  visible  at 
the  top  of  the  basal  part  {fig.  16,  a) ;  this  gradually  increases  in  size 
aa  the  one  on  the  opposite  side  decreases  {fig.  16,  b). 

When  the  full  size  of  the  cell  is  attained,  the  top  and  bottom  pieces 
(fig.  1 0,  e,  c)  are  equal ;  but  as  soon  aa  a  sufficient  number  of  tbe  larger 
cells  is  formed,  the  tower  lozenge  gradually  decreases,  while  the  upper 
one  (fig.  1 8,  t,  t)  increases  in  size  until  there  are  but  three  plates  again 
visible  {fig.  IB,  d,  d). 


BEE-EATER.  in 

During  the  progress  of  a  comb  in  building,  the  slightest  interruption 
Is  likely  to  alter  its  form ;  and  as  the  space  between  each  ts  always 
kept  exactly  the  same,  it  frequently  happens  that  the  whole  of  the 
combs  are  affected  by  any  accident  happening  to  one.  Fig.  IT  illus- 
trates an  instance  of  this  sort,  which  we  have  seen — 
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Fig.  10. 

It  is  almost  always  found  that  the  excavations  for  cells,  formed  by 
different  insects,  in  whatever  situations  they  may  be,  are  exactly  pro- 
portioned to  their  size.  Hence  it  is  extremely  difficult  to  account 
for  the  enlargement  of  the  cells  of  the  bees,  as  just  described.  We 
will  however  venture  an  opinion,  in  hopes  of  calling  attention  to  the 

In  the  former  part  of  this  account  it  has  been  stated  that  no  sooner 
is  a  portion  of  the  comb  finished  than  the  queen  deposits  eggs  in  the 
various  cells,  and  that  the  cells  first  formed  are  always  those  of  the 
smaller  size,  which  are  excavated  by  what  are  termed  the  sculpturer- 
bees,  or  nurses,  which  are  less  than  the  wax-workers. 

We  imagine  that  when  the  eggs  hatch,  the  small  bees,  or  nurses, 
are  more  particularly  engaged  in  attending  upon  the  young  ;  and  that 
the  large-sized  workers  then  commence  tbe  excavation  of  the  cells 
themselves,  and  thus  make  cells  of  a  larger  diameter  than  those  made 
by  the  nurses. 

Huber  states  that  the  description  of  bees  called  wax-workers  have 
not  the  power  of  sculpturing  the  cells  ;  but  at  the  same  time  he  owns 
that  he  was  unable  to  follow  the  proceedings  in  the  construction  of  a 
Comb  for  any  considerable  time  after  the  commencement.  During  the 
time  of  his  observations,  however,  he  invariably  found  that  the  smaller 
bees  were  the  sculpturers. 

The  interior  of  a  hive  consists  of  a  number  of  combe  arranged  per 
pendicularly  ;  these  are  fixed  to  tbe  roof  of  the  hive,  and  are  parallel 
to  each  other,  the  space  between  them  being  about  half  an  inch. 
When  the  first  comb  has  advanced  in  size,  so  as  to  consist  of  two  or 
three  rows  of  cells,  two  other  combs  are  commenced,  one  on  each  aide 
of  it,  the  work  proceeding  as  in  the  first ;  those  again  are  followed  in 
their  turn  by  two  others.  As  the  comb  advances  in  size  it  assumes  a 
form  nearly  circular,  and  is  still  joined  to  the  roof  of  the  hive  only  ; 
the  work  proceeds  by  adding  wax  to  tbe  margin  of  the  comb  exactly 
at  the  junction  of  the  opposing  cells,  and  this  is  no  sooner  deposited 
than  it  is  cut  away  and  worked  into  cells.  These  cells  are  not  equally 
deep  throughout  tho  comb,  but  their  depth  gradually  decreases  as  they 
approach  the  margin  :  a  comb  in  its  progress  has  the  form  of  a  double 

The  form  of  the  comb,  as  above  described,  is  that  of  a  new  one ; 
but  in  the  honey-storing  season  the  sides  of  the  comb  are  joined  to 
those  of  the  hive,  to  give  strength  to  hold  the  additional  weight ;  the 
cells  are  also  lengthened,  so  that  the  surface  of  the  comb  then  becomes 
even.  The  cells  are  not  quite  horizontal,  the  orifice  being  generally 
a  little  higher  than  the  base,  most  commonly  four  or  five  degrees,  but 
sometimes  considerably  more.  When  a  comb  is  first  completed,  it  is 
of  a  dull  white  colour  and  of  a  weak  substance;  it  isj however  soon 
strengthened  by  adding  propolis  to  tbe  margin  of  the  cells,  and  lining 
their  interior  with  threads  of  the  same  material. 

The  cells  of  a  comb  are  used  for  tbe  purposes  of  storing  up  honey 
for  the  winter,  and  in  them  the  larva)  are  reared.  Pollen,  or  bee-bread, 
is  also  stored  up  in  some  of  the  cells.  Many  larva:  may  be  reared  In 
the  same  cell,  and  as  each  spins  a  cocoon  or  web  on  its  sides  which  is 
never  cleared  out,  it  thus  becomes  at  last  too  contracted  to  contain 
lan-aj ;  it  is  then  used  for  one  or  both  of  the  other  purposes  above 
mentioned.  When  a  hive  is  well  stored  with  combs  having  empty 
cells,  the  workers  disgorge  the  honey  into  these  receptacles ;  but  in 
iase  cells  sre  wanted  they  retain  the  honey,  and  wat  is  secreted  for 
the  purpose  of  building  more  combs. 

Honey  is  never  consumed  but  in  oases  of  the  greatest  necessity  ;  but 
U  soon  as  a  cell  is  filled  it  is  sealed  up  with  a  waxen  covering. 
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but  it  also  frequently  happens  that  an  interruption  in  one  comb  is 
Corrected  in  those  that  follow.  A  curious  instance  of  this  nature  we 
have  also  observed  (fig.  1 B). 

In  both  these  instances  the  form  of  the  comb  was  affected  by  a 
stick  being  placed  across  the  middle  of  the  hive,  to  enable  the  owner 
(as  ws  believe)  to  remove  the  hive  with  less  danger  of  the  combs  giving 


The  latter  ■ 


is  thai 


of  reason  than  instinct : 


it  first  it 


appears 


-e  like  i 


indoles  with  which  these  animals  work. 
The  course  of  the  first  comb  being  altered,  tbe  two  adjoining  ones 
would  naturally  follow  its  line ;  but  if  those  next  beyond  them  on  each 
side  were  in  a  state  of  forwardness,  the  workers  would  be  obliged  to 
discontinue  the  two  former,  as  shown  in  the  figure,  to  avoid  coming 
in  contact  with  the  two  latter ;  for  it  appears  to  be  a  law  in  the  con- 
struction of  new  combs  that  a  certain  space  should  be  always  left  at 
the  margins  as  well  as  between  them. 

In  addition  to  tha  construction  of  the  comb,  the  bees  when  in 
danger  of  attacks  from  their  enemies  barricade  themselves.  Sometime* 
the  entrance  of  the  hive  is  nearly  blocked  up  with  wax  and  propolis, 
and  at  others  a  wall  of  that  substance  is  constructed  just  behind  that 
part ;  this  wall  is  perforated  with  holes  only  just  large  enough  to 
admit  of  the  egress  and  ingress  of  the  bees  themselves.  The  fortifica- 
tions are  occasionally  much  more  ingenious  and  complicated.  Weak 
hives  are  sometimes  exposed  to  the  attacks  of  strange  bees,  and  in 
such  oases  fortifications  would  be  constructed  ;  but  it  is  more  particu- 
larly to  prevent  the  ravages  of  the  A  cherontia  atropoi  that  this  care  is 
taken.  As  this  moth  only  makes  its  appearance  in  the  autumn,  these 
fortifications  are  removed  in  the  spring,  a  time  when  they  would  be 
of  the  greatest  inconvenience,  as  the  hive  is  then  extremely  populous. 
Huber  states  that  "the  entrances  farmed  in  1804  were  destroyed  in 
the  spring  of  1.805.  The  Sphinx  {Acherontia  atropot)  did  not  appeal 
that  year  ;  but  it  returned  in  great  numbers  in  the  autumn  of  1S07. 
By  speedily  barricading  themselves,  the  bees  prevented  their  threat- 
ened ravages  ;  but  before  the  departure  of  swarms  in  Hay,  1808,  they 
demolished  the  fortifications,  whose  narrow  passage  prohibited  free 
egress  to  the  multitude." 

The  principal  authors  who  have  written  upon  the  habits  of  bees  arc 
M  follows : — Aristotle,  Hitlory  of  Animal*,  book  v. ;  Pliny,  Natural 
Hiitory,  book  xi.  ]  Swammerdam  ;  a  translation  into  English,  from 
the  Dutch  and  Latin  original  edition  of  his  work,  has  been  made  by 
Thomas  Floyd,  entitled,  The  Book  of  Nature,  or  the  Hiitory  of  Intectt ; 
Reaumur,  in  tho  fifth  volume  of  his  Mtmoira  your  nwir  d  fjfutoire 
da  Imctiet,  17S+.-43;  Schirach,  Hittoire  Naturelle  de  la  Seine  da 
AbeHlet,  1771 ;  Riem,  Contemplation  de  la  Nature;  Bonnet,  torn,  v., 
4to  ed.,  and  torn,  x.,  8vo. ;  John  Hunter,  'PKOotophical  Trawactiont  for 
1792;  Thorlay,  Female  Monarchy :  being  an  Inquiry  into  the  Nature, 
Order,  and  Government  of  Beet ;  Wildman,  A  Complete  Guide  for  the 
Management  of  Bert,  1819 ;  Huber,  NouvtUa  Obtervationt  nr  let 
A  beillet  •  a  translation  into  English  of  this  work  was  published  in  tha 
year  1821,  entitled,  Nets  Obtervationt  on  the  Natural  Hitlory  of 
Bea ;  Edward  Be  van,  M.D.,  The  Honey-Bet,  ill  Natural  Hitlory, 
Phytiology,  and  Management,  1827  ;  Kirby  and  Spence,  Introduction 
to  Entomology  ;  T.  Rymer  Jones,  Natural  Hitlory  of  Animate,  vol.  ii.  ; 
Intect  Architecture,  in  Library  of  Entertaining  Knowledge. 

BEE-EATER,  the  vernacular  name  for  a  species  of  bird  belonging 
to  the  genus  Mtropt,  Linn.,  one  of  the  family  Meropida,  and  of  the 
Syndaotylous  Tribe,  which  have  tbe  external  toe  nearly  as  long  tui 
the  middle  one,  and  both  joined  together  up  to  the  penultimate 
articulation. 

The  birds  of  this  genus  take  their  prey,  consisting  of  wasps,  been, 
Ac,  like  the  swallows,  while  on  the  wing;  and,  as  Cuvier  observes, 
it  is  remarkable  that  they  are  not  stung  by  them.  The  species 
are  numerous,  and  many  are  figured  by  Levmillant-  Their  nests  are 
formed  in  the  hanks  of  rivers,  where  they  dig  deep  holes ;  and  thno- 
geographical   distribution    is   over  the   wanner   regions  of  the  old 
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t,  Java,  it,  tod  Australia  (Paramatta),  none  of  the  genua 
having  bean  found  in  America,  whom  their  place  appears  to  be 
supplied  by  the  Motmots  (Primtfet,  Illiger).  Their  brilliant  plumes, 
of  colours  which  change  according  to  exposure  to  light,  the  prevalent 
hues  being  asurea  and  greens,  remind  the  observer  of  the  kingfisher'* 
gorgeous  drees.  A  familiar  example  of  the  genus  occurs  in  the  bird 
whoee  English  name  U  at  the  head  of  this  article — the  Quepier 
Tulgaire  of  the  French,  the  Mangia-Api  and  Lupo  d'Api  of  the 
Italians,  the  K4poi  of  the  Greeks,  and  Mtropt  Apitutcr  of  Linnaeus. 


In  the  south  of  Europe  it  U  frequent  i 


Sicily, 

.  j .   _»,  and  Germany  posBeeu 

southern  border  of  Russia 
Turkey  and  in  the  Grecian  Islands,  and  in  autumn  migrates  towards 
Egypt.  It  breeds  in  holes  in  the  banks  of  the  Don  and  the  Volga, 
laying  from  five  to  seven  white  eggs  in  a  nest  composed  of  moss,  So. 
Hasselquist  says  that  it  is  found  in  the  plains  of  Galilee,  and  that  it 
is  called  Taruar  by  the  Arabs;  and  Temminck,  that  the  individuals 
found  at  the  Cape  of  Qood  Hope  differ  in  nothing  from  those  killed  in 
Europe.  Ray,  in  his  edition  of  Willughby,  observes,  "  It  is  not 
unfrequent  in  the  Campagu  of  Rome :  for  that  we  saw  it  there  to 
be  sold  in  the  market  more  than  once.  It  is  net  found  in  England 
that  we  know  of.  Bellonius  writes  that  it  is  so  common  in  Candy 
that  it  is  seen  everywhere  in  that  island.  Aristotle  tells  us  that  it 
feeds  upon  bees,  whom  all  other  writers  of  the  history  of  animals  do 
therein  follow.  But  it  feeds  not  only  upon  bees,  but  also  upon 
Cicada,  beetles,  and  other  insects.  Yea,  as  Bellonius  relates,  upon 
the  seeds  of  the  nipplewort,  bastard  parsley,  turnip,  &e_,  not  abstaining 
from  wheat  and  other  grain.  From  its  exact  agreement  in  the  shape 
and  make  of  its  body,  bill,  and  feet  with  the  kingfisher,  we  suspect 
that  it  likewise  preys  upon  fish. 

"Bellonius,  in  the  first  book  of  his  observations,  writes  thus 
concerning,  the  Mtropt.  Flying  in  the  air  it  catches  and  preys  upon 
bees,  as  swallows  do  upon  flies.  It  flies  not  singly  but  in  flocks,  and 
especially  by  the  side  of  those  mountains  where  the  true  thyme  grows. 
Its  voice  is  heard  afar  off,  almost  like  the  whistling  of  a  man.  Its 
singular  elegance  invites  the  Candy  boys  to  hunt  for  it  with  Cicada, 
as  they  do  also  for  those  greater  swallows  called  Swifts,  after  this 


.by. 


bait  a  hook 


end  of  a  thread,  they  thrust  it  through 

with  a  fly),  holding  the  other  end  of  the  thread 

Cicada  so  fastened  flies,  nevertheless,  in  the  air,  which  the  Mtropt 

spying,  flies  after  it  with  all  her  force,  and  catching  it,  swallows  pin 

and  all,  wherewith  she  is  caught." 

The  passage  in  Aristotle,  mentioning  the  Mtropt  as  one  of  the 
enemies  most  destructive  to  bees,  is  in  the  I  Oth  chapter  of  the  9th 
book  of  his  '  History  of  Animals ;'  and  there  are  others  in  the  let 
chapter  of  his  6th  book,  and  in  tl  s'l  3th  chapter  of  his  9th,  wherein 
ha  notices  the  peculiarity  of  its  making  its  nest  in  holes  J~  ** 
earth. 


In  the  third  volume  of  the  '  Transactions  of  the  Linnwan  E 


from  which  it  appears  that  on  "  July  2,  1791,  the  president  communi- 
cated an  account  of  Mtropt  Apiatter,  tbe  Bee-Eater,  having  been  shot 
(for  the  first  time  in  Great  Britain)  near  Hattishall,  in  the  county  of 
Norfolk,  by  the  Rev.  Mr.  George  Smith.  The  identical  specimen  was 
exhibited  by  permission  of  Mr.  Thomas  Talbot,  of  Wymondhnm.  A 
flight  of  about  twenty  was  seen  in  June,  and  the  same  flight  probably 
(much  diminished  in  number)  was  observed  passing  over  the  same 
spot  in  October  following."  Since  then  four  or  five  specimens  have 
been  recorded  to  have  been  shot  in  the  counties  of  Suffolk  and 
Norfolk,  one  in  Dorsetshire,  three  in  Devonshire,  one  in  Cornwall 
and  one  in  Ireland.     (Yarrell,  British  Birds.) 

BEECH.    [Faaoa,] 

BEESHA,  a  genua  of  Grasses  nearly  allied  to  Bamlmta,  with  which 
it  is  actually  combined  by  some  botanists,  but  from  which  it  differs, ' 
ding  to  the  concurrent  testimony  of  all  authors,  in  the  other- 
incredible  circumstance  of  its  seeds  being  Inclosed  in  a  fleshy 

Two  species  an  known,  both  of  which  have  the  aspect  of  the  spine- 
less bamboos.  Of  these  Btaha  baceiftra  is  found  on  the  mountain* 
of  Chittagong  in  India,  where  it  is  called  Pagu  Tulla,  growing  in  dry 
places  on  the  sides  of  hills,  where  the  upper  stratum  of  soil  is  sandy. 
According  to  Roxburgh's  'Flora  Indiaa,'  the  circumference  of  tho 
stems  near  the  base  is  12  or  13  inches,  and  their  height  from  GO  to  10 
feet — "  beautifully  erect,  and  without  the  least  flexure  or  inequality 
of  surface ;  hare  of  branches,  except  near  the  extremity.  It  perishes 
after  yielding  its  fruit.  It  yields  more  or  leas  Tabasheer,  of  a  silicious 
crystallisation  ;  sometimes  it  is  said  the  cavity  between  the  joints  is 
nearly  filled  with  this,  which  the  people  call  Choona,  or  Lime." 
('Flora  Indies,'  &  197.) 

Btaha  Pax  is  a  smaller  species,  not  above  18  feet  high.  It  is  found 
in  Amboyna  and  other  parts  of  the  Malayan  Archipelago,  where  it  is 
applied  to  many  useful  purposes.  It  is  the  Aruadarbor  craftuat  of 
Rumphius's  '  Herbarium  of  Amboyna.' 

BEET.    [Bit*.] 

BEETLE.  This  term  has  frequently  been  used  as  the  name  oom- 
mon  to  the  species  of  the  family  Scarabaida,  but  it  is  more  commonly 
and  properly  used  to  designate  those  insects  which  are  covered  by  a 
strong  homy  substance,  the  abdominal  part  of  the  body  being  pro- 
tected by  two  sheaths  under  which  the  wings  arc  folded.  Heooa  the 
term  is  synonymous  with  CoUopttra.     [Cqleofteha.] 

BEGONIA.    [BBooHiAoxaL] 

BEGON I  A'OEjE,  Begoniadt,  a  natural  order  of  Exogens,  consisting 
of  three  genera,  Btgoma,  Eupdalnm,  and  Diplodiniwm.  The  species  an 
159,  and  are  found  exclusively  in  the  dampest  parts  of  the  tropics  in  both 
the  New  and  Old  World,  particularly  in  Asia  and  America.  They  have 
perfectly  unisexual  flowers,  with  a  superior  calyx,  generally  coloured 

!iink,  consisting  in  the  sterile  flowers  of  from  2  to  4  pieces,  and  in  the 
srtile  flowers  of  from  5  to  8  pieces.    The  stamens  are  numerous ;  the 
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1,  &  sterile  flower ;  3,  a  fertile  out ;  3, 
ovary  and  stlgmaa  -,  S,  fruit ;  0,  tbe  wmi 
the  oatnral  ■!»  ;  a,  one  seed  mnfuilted  ;  9,  the  same  oat  through  to  show  the 
embryo  In  It*  natural  position  In  the  albumen  ;  10,  an  embryo  aepante. 
style  simple  ;  the  stigmas  three,  often  forked,  and  having  a  wavy  or 
twisted  appearance.  These  latter  originate  from  a  3-oornered  3-cellod 
ovary  containing  a  multitude  of  little  seeds,  which  changes  to  a  thin- 
sided  capsule  with  8  extremely  unequal  wing*.    The  leaves  are  always 
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more  or  less  unequal-sided,  and  have  highly-developed  membranous 
stipules  at  their  base. 

It  is  very  difficult  to  say  with  what  other  natural  order  this  has 
most  affinity.  By  Link  it  has  been  stationed  near  UmbeUiferas,  a  most 
unintelligible  association.  Jussieu,  attraobed  by  its  highly-developed 
stipules,  and  apparently  apetaloos  flowers,  together  with  the  acid 
flavour  which  is  so  prevalent  in  the  order,  suspected  its  near  alliance 
with  Polygonaeeee  ;  while  Lindley,  with  a  greater  degree  of  pro- 
bability, now  makes  it  constitute  a  member  of  the  Cuourbital 
alliance  of  his  Epigynous  subclass  of  Exogens  with  polypetalous 

flowers. 

All  the  species  of  the  genus,  Begonia,  of  which  the  order  principally 
consists  have  irregular  fleshy  leaves,  often  richly  coloured  with 
crimson,  succulent  stems,  and  neat-looking  pink  flowers  growing  in 
few-flowered  panicles.  Most  of  the  species  at  present  described  may 
be  procured  in  a  living  state  in  the  gardens  of  Europe. 

The  roots  of  the  various  species  of  Begonia  are  astringent  and 
slightly  bitter.  B.  Malabarica  and  B.  tuberosa,  with  others,  are  used 
as  potherbs  in  the  countries  where  they  grow.  Endlicher  says  that 
some  of  the  Mexican  species  are  drastic  purgatives. 

BELEMNITE'LLA.  The  group  of  Belemnites  which  occurs  in  the 
Chalk  Formation,  and  which  is  marked  on  the  anterior  and  ventral 
face  by  a  long  narrow  fissure,  1b  thus  named  genetically  by  D'Orbigny. 
To  this  group  belong  B.  tnucronatus,  B.  granulatus,  B.  mammillatus, 
Ac.,  in  Europe,  and  B.  Americanus  in  the  United  States,  if  this  last 
be  really  distinct  from  B.  mucronatus. 

BELEMNITES  (from  the  Greek  &t\€fxvoy,  a  dart  or  arrow),  Pfeil- 
stein  and  Donnerstein  of  the  Germans,  Pierre  de  Foudre  of  the  French, 
a  genus  of  extinct  Cephalopodous  Mollusca,  whose  conical  remains 
were  for  a  long  time  utterly  misunderstood.  Before  the  geological 
history  of  this  extinct  marine  animal  was  well  made  out,  few  natural 
productions  ministered  more  largely  to  the  superstitious  feelings  of 
man.  The  ancients,  it  was  said,  had  a  legend  that  they  came  frop 
the  lynx,  and  called  them  Lapides  Lyncis  and  Lyncuria.  They  were 
also,  from  being  found  on  Mount  Ida,  and  from  their  supposed 
resemblance  to  those  organs,  called  Idaei  Dactyli,  or  Petrified  Fingers. . 
This  idea  was  too  much  in  unison  with  the  gloomy  imagination  of  the 
northern  nations  to  be  lost :  we  accordingly  find  the  term  Devil's 
Fingers  bestowed  oxf  them,  and  not  unfrequently  that  of  Spectre- 
Candles. 

Afterwards  came  the  age  of  Thunder-Stones  and  Picks,  when 
this  fossil  was  alleged  to  be  the  produce  of  electricity,  and  was 
called  by  the  learned  Lapis  fulminant.  They  were  also  called 
Arrow-Heads. 

Subsequently,  and  at  the  period  when  organic  remains  were  almost 
universally  regarded  as  lusus  naturee,  formed  by  the  plastic  power  of 
the  earth,  the  Belemnite  was  considered,  even  by  those  who  had 
adopted  more  correct  opinions  upon  the  subject  of  many  fossil  shells, 
to  be  strictly  mineral, — to  be  a  stalactite  or  a  crystal ;  and  by  some 
who  found  it  in  the  sandy  parts  of  Prussia,  where  amber  also  occurs, 
it  was  supposed  to  be  that  substance  petrified. 

At  length  it  began  to  be  granted  that  the  Belemnite  was  of  organic 
animal  origin,  and  the  conical  cavity  at  its  broader  end  caused  it  to 
be  looked  upon  as  the  tooth  of  some  unknown  creature ;  while  some 
pronounced  it  to  be  a  spine,  like  those  of  an  Echinus,  and  others  gave 
way  to  various  conjectures  not  worth  recording.  Then  arrived  the 
dawn  of  Yon  Tressau,  Klein,  Breynius,  Da  Costa,  Brander,  and  Plot, 
who  allowed  the  fossil  to  be  of  testaceous  origin,  but  knew  nothing 
of  its  relative  position.  At  last,  the  increasing  light  of  science  placed 
the  Belemnite  in  a  comparatively  clear  point  of  view. 

A  substance  with  which  fable  had  been  so  busy  was  not  likely  to 
have  been  overlooked  in  the  old  Materia  Medica :  we  accordingly  find 
that  it  was  administered  in  a  powdered  state  as  a  remedy  for  the 
night-mare,  and  for  the  stone.  Dr.  Woodward  states,  that  in  Glouces- 
tershire the  powder  was  blown  into  the  eyes  of  horses  affected  with 
watery  humours;  and  in  Prussia  it  is  said  to  have  been  used  when 
pulverised  in  dressing  wounds. 

The  true  place  of  the  Belemnite  is  among  the  Cephalopoda,  Cuvier 
and  Lamarck  had  arrived,  at  this  conclusion,  and  they  also  believed 
that  it  was  an  internal  shell  It  forms  the  first  genus  of  the  first 
family  (Orthoeerata)  of  Lamarck's  first  division  of  the  Cephalopoda, 
namely,  the  Polythalamous,  or  Many-Chambered,  division. 

Miller,  in  a  paper  in  the  '  Transactions  of  the  Geological  Society/ 
gives  the  following  as  the  generic  character : — 

"  A  cephalopodous  (?)  molluscous  fH"V«],  provided  with  a  fibrous 
spathose  conical  shell,  divided  by  transverse  concave  septa  into  sepa- 
rate cells,  or  chambers  connected  by  a  siphuncle ;  and  inserted  into  a 
laminar,  solid,  fibrous,  Bpathose,  subcorneal  or  fusiform  body  extend- 
ing beyond  it>  and  forming  a  protecting  guard  or  sheath." 


Belemnites  canaliculattu. 


Since  Miller's  paper  was  written  many  important  facts  have  been 
added  to  our  knowledge  of  the  structure  of  Belemnites. 


In  addition  to  the  circumstances  attending  the  discovery  at  Solan* 
hofen  of  some  traces  of  the  general  form  of  the  animal,  of  which  the 
remains  ordinarily  found  are  a  part,  and  of  the  ink-bag  and  horny 
laminae  at  Lyme  and  Whitby,  an  almost  complete  restoration  of  the 
Belemnite  animal  was  made  from  specimens  laid  open  in  the  cutting 
of  the  Great  Western  Railway,  near  Chippenham  in  Wiltshire.  The 
Oxford  Clay  here  excavated  afforded  to  Mr.  Pratt  and  the  late  Marquis 
of  Northampton  admirable  specimens  of  the  phragmacones  and 
laminar  plates,  outlines  of  some  of  the  soft  parts  of  the  body  and 
arms,  and  the  form  and  arrangement  of  the  hooked  appendage  of 
the  arms.  Indeed  one  of  Mr.  Pratt's  specimens  reveals  the  place  and 
size  of  the  eyes,  the  funnel  or  breathing-tube,  the  tendinous  parts  of 
the  mantle,  and  the  lateral  fins,  the  ink-bladder,  and  ink-duct  (Owen, 
'  Hunterian  Lectures,'  1843.)  Professor  Owen,  to  whom  the  finest 
specimens  of  these  discoveries  were  submitted,  has  found  a  strong 
resemblance  between  the  fossil  animal  and  the  group  of  .recent 
Sepioid  Animals  called  Onychoteuthis,  on  whose  arms  are  not  the  usual 
cusps,  but  slender  horny  .hooks.  The  arms,  eight  in  number,  were 
equal,  slender,  and  furnished  with  hooks  through  all  their  length, 
alternating  in  a  double  row.  The  fins  appear  round,  and  a  little 
behind  the  middle  of  the  body,  as  in  Sepiola;  the  caudal  extremity 
pointed,  inclosing  the  fibrous  guard,  the  anterior  extremity  of  the 
laminar  plate,  under  which  the  ink-bag  is  placed,  nearly  transverse, 
and  not  arched  so  as  from  analogy  with  the  sepiosteum  might  have 
been  expected.  The  Belemnitic  Animal — a  dibranchiate  eight-armed 
Cuttle — must  in  some  instances,  to  judge  from  specimens  of  the 
fibrous  conical  extremity,  have  reached  (arms  included)  four  or  more 
feet  in  length,  and  its  figure  appears  favourable  for  swift  motion.  In 
the  Lias  deposits  whole  shoals  of  some  of  the  species  appear  to  have 
perished  together,'  and  there  are  found  about  the  cones  many  indica- 
tions of  the  presence  of  animal  substances. 

The  geological  distribution  of  the  Belemnites  has  been  largely 
examined.  In  1835  Professor  Phillips  presented  to  the  British 
Association  at  Dublin  a  full  account  of  the  structures  and  mode  of 
occurrence  of  the  British  species :  assigning  names  and  characters  to 
the  principal  groups  which  occur  in  the  Cretaceous,  Upper  Oolitic, 
Lower  Oolitic,  and  Liassic  Strata.  M.  d'Orbigny  also  published 
results  perfectly  accordant,  derived  from  a  full  investigation,  especially 
of  the  species  occuring  in  France.  It  thus  appears  that  in  the  first 
place  Belemnites  are  confined  as  a  group  to  the  Mesozoic  Strata ;  that 
many  species  allied  to  the  B.  compressus  of  Volts,  B.  peneciUaiiu 
of  De  Blainville,  and  B.  paxillosus  of  Schlottheim,  belong  to  the  Lias ; 
that  others  allied  to  B.  ellipticus  of  Miller,  B.  quinquesulcatus  of 
De  Blainville,  B.  Aalensis  of  Voltz,  belong  to  the  Lower  Oolite  series; 
that  others  allied  to  B.  sulcatus  of  Miller,  B.  AUdorfensis  of  Schlott- 
heim, abound  in  the  period  of  the  Oxford  Clay ;  while  B.  mucronatus, 
B.  quadratus,  B.  Listeri,  B.  attenuatus,  and  others  now  ranked  as 
BelemniteUa  by  D'Orbigny,  characterise  the  Cretaceous  Strata.  The 
investigations  entered  into  on  this  subject  are  yet  incompletely  pub- 
lished ;  but  the  reader  may  refer  with  advantage  to  the  Treatises  of 
De  Blainville  and  Voltz,  to  Buckland's  Bridgewater  Treatise,  D'Orbigny's 
Palaontologie  Franpaise,  and  to  Owen's  Hunterian  Lectures.  Figures 
illustrating  several  points  will  be  found  in  Mantell's  Medals  of  Creation, 
voL  ii 

BELL-FLOWER.    [Campanula;  Speoxjlaria;  WahlenbbbgiaJ 

BELLADO'NNA,  the  Deadly  Nightshade,  a  violently  poisonous 
wild  plant.    [AtropaJ 

BELLADO'NNA  LILY  (literally  Fair-Lady  Lily),  a  species  of 
Amaryllis,  so  called  on  account  of  its  beauty  and  delicate  blushing 
flowers.  It  is  found  wild  at  the  Cape  of  Good  Hope,  has  become 
naturalised  in  the  ditches  of  Madeira,  and  is  not  uncommon  in  the 
gardens  of  England,  where  it  lives  for  many  years  without  shelter,  if 
planted  on  a  sunny  border  well  protected  from  wet  in  winter.  Its 
stems  are  about  18  inches  high,  of  a  rich  purplish  green,  with  a  dense 
violet  bloom  spread  over  them.  The  flowers  grow  in  a  cluster  at  the 
top  of  the  stem,  are  of  a  funnel  shape,  with  six  divisions  curving 
backwards  at  the  points,  and  not  less  than  three  inches  long ;  their 
colour  is  a  rich  but  not  deep  rose,  which  varies  in  intensity  in  different 
varieties.  They  appear  in  August  and  September,  without  their 
leaves,  and  give  an  extremely  rich  and  very  exotic  appearance  to  the 
borders  in  which  they  appear.  The  bulbs  may  bo  procured  in  any 
quantity  from  Madeira. 

BELLE  DE  NUIT,  a  name  given  by  the  French  to  various  kinds 
of  Bind- Weeds.  In  tropical  countries  these  plants  occur  in  great 
abundance,  expanding  their  large  fragrant  and  delicate  flowers  of 
white,  or  blue,  or  lilac,  in  such  magnificence  that  they  may  well  be 
called  the  'glory  of  the  night'  The  species  to  which  the  name  is 
more  particularly  applied  is  what  botanists  call  Ipomcea,  or  Calonyc- 
tion  Bona  Nox,  whose  white  flowers  have  a  diameter  of  five  or  six 
inches,  and  open  at  sunset  in  the  woods  of  the  East  and  West  Indies, 
drooping  at  daylight 

BELLEHOPHON,  a  Fossil  Shell,  the  animal  of  which  is  unknown. 
Denys  de  Montfort  established  the  genus,  but  he  placed  it  among  the 
Polythalamous,  or  Chambered,  Shells.  De  France  cut  in  half  the  very 
specimen  which  belonged  to  De  Montfort,  and  thus  proved  that  it 
was  unilocular,  like  Argonauta,  It  is  rich  in  species,  which  occur 
exclusively  in  the  Palaeozoic  Formations,  as  the  Silurian  Strata, 
Devonian  Bocks,  and  Mountain  Limestone.    It  has  been  generally 


referred  to  the  Cephalopoda,  and  considered  analogous  to  Argonauta. 
D'Orblgny  has  however  given  reasons  for  ranking  it  with  the  Hettro- 
podoiu  ifvlluica,  and  compares  it  with  Carmarim 


Btlltnpltm  iiulcui. 

BELLIS  (from  bdlat,  pretty),  a  genus  of  plants  belonging  to  the 
natural  order  Compotifip,  and  to  De  Candolle's  suborder  UarynbifatBj 
tribe  Aitoroidra,  subtribo  A  Meniere,  division  Aittrea,  and  subdivision 
Btllidea.  It  baa  a  receptacle  without  scales,  flowers  of  tho  ray 
ligulato,  pistilliferous  in  one  row,  those  of  the  disk  hermaphrodite 
tubular,  the  involucre  composed  of  two  rows  of  equal  obtuse  scales, 
the  receptacle  conical,  the  fruit  compressed  without  pappus.  De 
Candolle  enumerate!  five  species  belonging  to  this  genus  One  of 
them,  the  B.  perennii,  is  the  Common  Daisy,  and  is  a  native  of  Great 
Britain  and  throughout  Europe.  It  has  obovate-spathulate  single- 
ribbed  crenate-dentate  leaves.  It  in  an  exceedingly  common  plant  on 
banks  and  in  pastures  in  Europe.  It  blossoms  nearly  all  the  year 
round,  and  is  constantly  found  with  opened  flowers  from  March  to 
October.  It  is  subject  in  its  wild  state  to  varieties  ;  sometimes  all  the 
florets  are  found  ligulate,  more  rarely  they  are  all  tubular.  There  are 
several  varieties  of  the  Common  Daisy  cultivated  in  gardens.  There 
is  a  double  variety  called  Large-Double,  another  Double-Quilled,  and  a 
proliferous  variety  known  by  the  name  of  Hcn-and-Chiokens.  These 
varieties  assume  various  colours  from  deep  red  to  pink  and  white. 
They  are  easily  cultivated,  and  form  pretty  plants  for  edges  and 
borders,  and  continue  in  blossom  a  lout;  time, 

II.  lylvtitrit  and  B.  annuo  are  natives  of  Europe,  but  are  not 
cultivated. 

The  genus  Bdlium  closely  reaembloa  Bdlit ;  it  differs  however  in 
possessing  a  pappus  surrounding  its  fruits.  The  species  are  found  in 
the  south  of  Europe,  and  appear  like  small  species  of  Bellu. 

(Babington,  Manual;  Loudon,  Cyclopaedia  of  Planti.) 

BELLIUM.    [Bellis.] 

BELLOWS-F13H.    [Centbiscds.] 

BELO'NE,  a  genua  of  Fishes  belonging  to  the  family  Etoeidte  of  the 
A  bdominal  Malaeopterygii.  It  has  a  head  and  body  greatly  elongated, 
the  latter  covered  with  minute  scales  ;  both  jaws  very  much  produced, 
straight,  narrow,  and  pointed,  and  armed  with  numerous  small  teeth ; 
the  dorsal  fin  placed  over  the  anal  fin.  The  species  are  remarkable 
for  the  green  colour  of  their  bones. 

One  species,  the  Belont  tmlgaru,  is  common  on  the  British  coast. 
It  is  known  by  various  names,  but  more  especially  that  of  Oar-Fish. 
It  was  placed  by  Limucus  in  the  genua  £tax,  snd  being  an  inhabitant 
of  the  sea,  it  got  the  name  of  Sea- Pike.  From  the  fact  of  its  leaving 
the  deep  water  in  spring  to  deposit  its  ova  near  the  shore  in  the 
months  of  April  and  Hay,  and  thus  preceding  the  mackerel  in  their 
annual  visit  to  shallow  water  for  the  same  purpose,  it  has  received 
the  name  of  Mackerel -Guide.  Its  other  English  names  according  to 
Yarrell  are  Oreenbone,  Horn-Fish,  Long-Nose,  Gorcbill,  and  Sea-Needle. 
The  usual  length  of  this  fish  is  about  Si  inches.  It  has  elongated 
jaws,  beset  with  numerous  minute  teeth.  The  eye  is  large.  The  body 
is  uniform  in  depth  to  the  anal  fin,  thence  tapering  to  the  tail  The 
dorsal  -  and  anal  fins  begin  and  end  nearly  on  the  same  plane.  The 
ventral  fins  are  small.  The  tail  is  forked ;  the  external  long  rays  are 
nearly  ss  long  again  ss  those  of  the  centre.  The  upper  part  of  the 
head  snd  back  is  of  a  dark  greenish  blue ;  the  aides  and  belly  are 
silvery  white ;  the  pectoral,  ventral,  and  anal  fins  white.  This  fish  is 
taken  off  the  coast  of  Berwick  during  the  Mackerel  season,  and  Dr. 
Johnston  says  it  is  not  (infrequently  called  B  Sword-Fish.  It  is 
taken  also  on  the  Devonshire  and  Cornish  coasts.  The  fish  are 
brought  into  the  London  markets  in  the  spring,  and  eaten  in 
considerable  quantities.  The  flesh  has  the  flavour  of  mackerel,  but 
it  is  drier.  Great  numbers  are  said  to  be  caught  off  the  coast  of 
Holland,  but  they  are  only  used  there  as  bait.  Mr.  Couch  says  of 
the  Oar-Fish,  that  it  "  swims  near  the  surface  at  all  distances  from 
land,  and  is  seen  not  unfrequently  to  spring  out  of  its  element ;  its 


.0  hook  it  mounts  to  the  surface,  often  before  the 
the  bite ;  and  then  with  its  slender  body  half  out  of  the  water,  it 
struggles  with  the  most  violent  contortions  to  wrench  the  hook  from 
its  jaws.  It  emits  a  strong  smell  when  newly  taken."  In  the  Ionian 
Islands,  according  to  Mr.  Tonus,  it  is  caught  by  attaching  several 
lines  with  floats  to  a  raft  In  this  way  a  large  number  are  taken  in  a 
very  short  time.  Specimens  of  this  fish  have  been  exhibited  in  the 
Aquavivarium  of  the  Zoological  Society,  in  the  Gardens,  Regenf  s 
lark. 

There  are  several  other  species,  some  of  which  ore  said  to  attain  a 


length  of  8  feet,  and  to  bite  very  severely.  Their  flesh  generally  is 
wholesome.     (Yarrell,  Bridal  Rater,-  Cuvier,  Jtignt  Animal.) 

BEL0N0'ST0MUS,a  genus  of  Foaail  Fishes  established  by  Agassis. 
The  British  species  occur  in  the  Lias,  Oolite,  and  Chalk;  the  foreign 
in  the  Oolite  of  Fappenheini. 

BELOTTERA,  a  genus  of  FobsU  dfollvtca,  established  by  Deshayes 
itnd  described  by  De  Blsinville  as  aa  animal  entirely  unknown, 
containing  in  the  back  part  of  its  muscular  envelope  a  symme- 
trical calcareous  or  bony  shell  formed  of  a  thick  solid  summit 
very  much  loaded  behind,  and  a  front  tube  more  or  less  complete, 
the  cavity  of  wbich  is  conical  and  annular,  the  shell  or  bone 
having  wing-shaped  appendages  without  any  anterior  shield-like 
prolongation. 

De  Blainville  divides  the  genus  into  two  sections.  The  first 
consists  of  species  whose  wing-shaped  appendages  are  united  below 
the  summit,  and  whose  cavity  is  somewhat  in  the  shape  of  a  scuttle 
(hotte).     Of  this  aectiou  Bdoplera  tepioidea  is  given  as  an  example. 


The  second  includes  species  whose  wing-ehaped  appendages  are 
distinct,  and  whose  cavity  is  completely  conical  with  traces  of 
chambers  and  of  a  siphon.  Of  this 
division    Beiuptera    btlannoidea     a 

De  Blainville  observes  that  this  i 
genus  ought  to  he  placed  at  the  em]  J 
of  the  Sepiada,  or  Cuttles ;  and  that  I 
the  first  of  the  species  is  evidently  1 


uch  allied 


>  the  bones  of 


,   while    the    second 
iproaches  the  Belemnitet. 
After    all,    the    probability    is, 
that   these   bodies   are   only  por- 


i    of    1 


>    of 


>   have  been  the   opinion  of 

pedes  of  our  ooasts  be  closely 

o  the  conical  circularly-grooved 

a  expanded  form,  will  be 

'  '  l  the  London  Clay,  and 


the  Cuttle- Fishes ;  and  this  appears  t 
Cuvier. 

If  a  perfect  bone  of  the  common  sne 
examined,  a  structure  very  analog 
cavity  of  Bdoplera,  although  in 
observed.     These  fossils  have  been  found  ii 
other  beds  above  the  Chalk. 

Volts,  in  his  Memoir  on  Belemnitee,  makes  Belopley 
distinct  genus  under  the  name  of  Beiotepia. 

BELOTTERA  (De  Blainville),  the  shelly  portion  of  a  Fossil  Ceplia- 
lopod,  intermediate  between  Belemnilei  and  Sepia.  It  occurs  in  the 
French  Tertiary  Strata,  and  includes  B.  tWte-i,  B.  compreua,  and 
B.  BdtmnUoiata  (De  Blainv.).  Mr.  Morris  adds  B.  anoraala  and 
B.  longirottTum,  from  the  English  Tertiariee. 

BELOSETIA  (Volts).  In  this  genus  M.  Volts  ranks  two  of  the 
species  (B.  Ouvieri  and  B.  compreua)  which  form  put  of  the  Bdoptera 
of  De  Blainville. 

BELVISIA'CE M,  Napoleon- Worti,  a  small  natural  order  of  plants, 
comprehending  only  two  genera.  One  of  these  was  discovered  in 
the  kingdom  of  Oware,  by  Palisot  de  Besuvois,  who  called  it  Napoltona 
in  honour  of  Napoleon  I.  It  was  subsequently  named  BeMtia  after 
Its  discoverer.  It  has  been  figured  under  the  name  of  b'apoltona 
imperirUit  in  the  '  Flora  of  Oware  and  Benin,'  where  we  find  the  only 
account  of  it.  It  was  discovered  in  the  neighbourhood  of  the  town 
of  Oware,  growing  to  the  height  of  seven  or  eight  feet,  and  loaded  with 
large  broad  bright-blue  flowers,  sitting  close  upon  the  branches.  They 
are  remarkable  for  having  a  superior  calyx  of  five  pieces,  together 
with  a  double  monopetalous  corolla,  of  which  the  outer  forms  a  flat 
"■•-■■*      ,j  the  interior  is  divided  into  a  great  number  of 


crenellated  disk,  ai 


curiosities  in  the  vegetable  kingdom. 

Paltsot  de  Besuvois,  its  discoverer,  considered  it  the  type  of  a  new 
natural  order  allied  to  the  Gourds ;  Brown,  we  believe,  suspects  its 
relation  to  the  Paaai  on-  Flowers ;  Lindley  originally  stationed  it  near 
Styracea;  in  bis  'Nixus,'  he  placed  it  near  the  Campanulas,  but  in  hia 
'vegetable  Kingdom'  places  it  between  Myrlacea  sod  BUnphoraeea. 
The  other  genus  belonging  to  this  order  ts  AiteruMkot,  which  is  said 


y  Desfontaineo  to  be  a  Brazilian  geuus,  but  this  is  doubtful     This 


separate ;  7,  in  qwj  cat  tbroilfa. 

BE'LYTA,  ■  genua  of  Insects  belonging  to  the  order  Hymenoptcra, 
and  family  Proetotrupida.  The  species  of  thin  genua  ue  minute 
four-winged  flies,  having  the  antenna  11-  or  15-jointcd,  filiform  in  the 
males,  and  thickened  towards  their  extremity  in  the  females.  The; 
frequent  sandy  situations. 

BE'MBEX,  ■  genua  of  Hymenopteroua  Insects,  forming  the  type 
of  the  family  Benbieida  of  Leach.  The  chief  generio  character*  are 
as  follows :— Palpi  very  abort;- maxillary  palpi  4-jointed;  labial 
2-jointed;  mandibles  with  a  single  tooth  internally;  the  anterior 
wing*  have  three  aubmarginal  cells  (the  third  extending  to  the  apex 
of  the  marginal),  and  two  recurrent  nervnrea  both  springing  from 
the  second  submarginal ;  labium  and  mandibles  prolonged  into  a 
rostrum,  or  beak ;  body  smooth,  nearly  conical,  but  rather  flat  beneath 
— in  the  male  frequently  furnished  with  two  or  more  spines  at  the 
apex.  Legs,  in  the  female  apinose,  anterior  tarai  strongly  ciliated. 
This  genus  connects  ifontdala  with  P/iilanihut.  The  species  are 
peculiar  to  hot  climates,  and,  in  some  instances,  very  much  resemble 
wasps,  both  in  site  and  colour.  The  female  forms  oblique  cylindrical 
burrows  in  sandy  banks,  with  a  cell  at  the  end  of  each.  Her  next 
object  is  to  collect  flies,  such  as  the  speoies  of  Syrpkida  and  Mittcida, 
as  food  for  her  young.  In  the  excursions  made  for  thia  purpose,  she 
is  exceedingly  rapid  in  her  motions,  and  produces  a  loud  buzz  in 
flying.  Having  fumiahed  a  cell  with  five  or  six  flies,  aha  deposita  a 
single  egg  in  it,  and  after  having  carefully  closed  its  mouth,  proceeds 
in  the  same  manner  with  another  cell.  When  hatched  from  the  egg, 
the  larva  devours  these  flies,  and  changes  into  the  pups,  state,  and 
shortly  after  to  the  perfect  insect.  Although  these  insects  an  not 
strictly  social,  aa  the  bees  and  wasps,  yet  generally  the  burrows  of 
many  of  the  same  species  are  formed  in  the  immediate  neighbourhood 
of  each  other. 

Dpon  leaving  her  burrow,  the  female  takes  great  precaution  to 
secure  its  entrance  from  her  enemies,  by  stopping  the  mouth  with 
sand.  No  precaution,  however,  is  sufficient  to  protect  it  from  the 
intrusion  of  ita  parasites.  Among  others,  the  beautiful  Panorpa 
canita.  is  enabled,  by  the  spined  structure  of  its  legs,  to  make  ita 
way  through  the  sand -protected  entrance— which  it  takes  the 
opportunity  of  doing  during  the  absence  of  the  female  Bembex. 
Entering  with  the  tail  foremost,  it  deposits  an  egg,  which  hatches  in 


the  following  spring.    The  larva  of  the  Bemhtx  then  beoomea  food  for 

that  of  the  Panorpa. 

BEH~BIDIlD.fi,  a  family  of  Coleopterous  Insects  belonging  to 
the  division  Qtodrphoga  of  H'Leay.  They  are  minute  carnivorous 
Beetles,  which  generally  frequent  damp  situations,  such  ae  the  margins 
of  rivers,  ponds,  and  ditches.  They  are  usually  of  a  bright  blue  or 
green  metallic  colour,  having  two  or  four  pale  yellow  spots  on  the 
elytra.  It  is  doubtful  whether  this  family  can  hold  the  umo  rank  in 
the  Qtodephaga  aa  those  of  the  Oarabida,  Harpalida,  4c  :  the  species, 
however,  may  be  easily  distinguished  by  the  minute  terminal  joint 
to  the  palpi.  The  characters  of  the  several  genera  contained  in  this 
group  are  as  follows : — 

A.  Body  depressed  and  linear. 

a.  Antenna]  with  the  third  and   fourth  joints 

equal Xrnainii. 

b.  Antenna)  with  the  fourth  joint  longer  than 

the  third CiUrntm. 

B.  Body  rather  ovate. 

a.  Thorax  transverse,  not  truncate,  heart-shaped  : 

a,  Posteriorly  rounded : 

1.  Whole Tachyt. 

2.  Emarginate Pkiloctku. 

b.  Posteriorly  acute  ...  Ocy. 

b.  Thorax  truncated,  heart-shaped  : 

a  The     posterior    angles     very     acute      and 
prominent: 

1.  Antenna!  with  the  third,  fourth,  and  fifth 

joints  long Peryphui. 

2.  Antennas  with  the  third,  fourth,  and  fifth 

joints  short Notaplmi. 

b.     The  posterior  angles  slightly  atnite-deflexed : 

1.  Eyes  moderate : 

■Thorax  rather  remote  from  the  abdomen 

at  the  base Lopka. 

"Thorax  closely  united  to  the  abdomen  .    Taehyfmi. 

2.  Eyes  large -      .    . 


acpa 
w  ©  s 


al  Joint ;  3,  Thorij  of  Tackyt ;  S,  Thorax  of 
S,  Thorn  ofArfcaHw;  «,  TBom  i>f  LopU  ; 

N-NDTS,  the   fruit  of   Jeforiwyo 


fruit   of    Morinya  pterygoiprmtt,    fro: 
I  perfumery,  is  obtained     [Mobisga.] 


of  Tit kypvt. 


BENCAO  DE  DEO&     [Abotilok.] 

BENINCASA,   a  genus  of  plants  named  by  Savi,   in  honour  of 

rant  Benincass,  an  Italian  nobleman.  It  belongs  to  the  order 
Qucxrbxiacc*,  and  has  but  one  species,  II.  ctryftra.  The  fruit  is 
described  as  covered  with  hairs  and  a  glaucous  bloom.  It  grows  in 
the  East  Indies.  Lindley,  in  the  '  Vegetable  Kingdom,'  calls  it  the 
White  Gourd,  and  says  it  is  identical  with  Cucurbila  pepo.  Ainslie 
aays  that  in  the  East  it  is  presented  at  every  native  marriage  feast, 

id  is  supposed  to  ensure  prosperity  to  the  married  pair. 

BENT  GRASS.  Thespeciesof  Jororfii  have  this  name.  [Anncem] 

BENTITI,  or  BIENTI'VEO,  the  Brazilian  name  for  the  TVnuuiw 
ndphuraHu  of  Vieillot     [Shrikes.  1 

BENZOIN,  the  name  of  a  resin  yielded  by  a  speciea  of  Styrax. 
[Sttrai.]  Benzoic  Acid  is  procured  from  this  substance.  The  word 
Bauoin  has  also  been  given  by  Hayne  to  the  plant  which  yields  the 

BEBADNTTE,  the  name  of  a  phosphate  of  the  peroxide  of  Iron 
which  has  a  hyacinth-red  colour,  becoming  darker  on  exposure  to  the 
inhere.     (Dana,  Mineralogy.) 
RBERIDA'CE.£,  Bcrbtritb,  the  Barberry  Tribe,  a  natural  order 


of  plant*  belonging  to  the  elan  of  Exogens  or  Dicotyledons.  It 
u  readily  known  by  three  characters :— 1,  Ita  anthers  open  by 
reflexed  valves ;  that  ia  to  any,  the  face  of  each  call  of  the  anther  peels 
off  except  at  the  point,  where  it  adheres  aa  if  it  were  hinged  there. 
2,  Ita  stamens  are  oppoaite  the  petala  3,  Ita  flowers  are  usually 
formed  upon  a  ternary  plan,  there  being  three  or  six  sepals,  and  a  like 
number  of  petala  and  of  stamens.  Thia  laat  character  ia  more  liable 
to  exception  than  the  two  others.  The  remarkable  structure  of  the 
anther  is  found  in  no  European  plant*  except  Ba-btridacea  and  the 
Laurel  Tribe  [LaukacejiJ  ;  and  ia  the  latter  has  neither  petala  nor  a 
ternary  arrangement  of  the  part*  of  the  flower,  it  can  never  be  mistaken 
for  these.  The  relations  of  this  order  are  i/ith  Fumariacea,  Yitacar,  and 
RanuiKidaaxr.  The  present  order  oonsista  of  bushes  or  herbs,  extremely 
h  other  in  appearance,  inhabiting  the  cooler  parts  of 
a  in  the  tropics  except  on  the  tope  of  lofty 
mountains.  They  are  not  met  with  in  Africa  or  the  South  Sea  Islands. 
Their  juice  usually  stains  yellow,  and  their  bark  or  stems  if  not  woody 
are  bitter  and  slightly  astringent.  The  bitter  leaves  of  Epimtdium 
alpintm  are  said  to  be  sudorific  The  seeds  of  t'aWophylUm  TAalic- 
troidti  have  been  employed  as  a  substitute  for  coffee.    The  ' 


„    .,    .   ...  _re  eaten  in  the  East  like  sorrel.    The  tubers 

3.  Bataeolfii  are  eaten  ia  Persia.     Lamtice  Leontopetatun  contains 

n  ita  roots  a  sufficient  quantity  of  alkali  to  render  it  a  substitute  for 

wap  In  Aleppo. 


'■! 


% 


Common  Barberry  {Btrlcrii  n/eorii). 
a  expanded  flown ;  1,  the  calyx  without  the  petala ;  a,  a 

d ;  1,  an  oTary  eat  through,  showing  the  position  of  the  o 
ed  [  7,  a  •nUon  of  the  latter,  ■howlng  that  the  embryo  ties  li 
mbryo  separated  from  the  seed. 


3,  a  genua  of  plants  belonging  to  the  natural  order  Btr- 

btridaeea,  among  which  it  is  immediately  known  by  its  shrubby  habit, 
berried  fruit,  and  the  presence  of  glands  upon  ita  petals.  It  ia  also 
remarkable  for  the  irritability  of  its  stamens,  which,  when  the  filament 
is  touched  on  the  inside  with  the  point  of  a  pin  or  any  other  hard 
instrument,  bend  forward  towards  the  pistil,  touch  the  stigma  with 
the  anther,  remain  curved  for  a  short  time,  and  then  partially  recover 
their  erect  position  :  this  ia  beat  seen  in  warm  dry  weather.  After 
heavy  rain  the  phenomenon  can  scarcely  be  observed,  owing,  in  all 
probability  to  the  springs  of  the  filaments  having  been  already  eat  in 
motion  by  the  dashing  of  the  rain  upon  them,  or  to  the  flowers  having 
been  forcibly  struck  against  each  other.  This  irritability  of  the  fila- 
ment is  affected  differently  by  different  noxious  substances.  It  has 
been  found  by  Messrs.  Hacaire  and  Harcet,  that  if  you  poison  a  Bar- 
berry with  any  corrosive  agent,  such  aa  arsenic  or  corrosive  sublimate, 
the  filaments  become  rigid  and  brittle,  and  lose  their  irritability ; 
while,  on  the  other  hand,  if  the  poisoning  be  effected  by  any  narcotic, 
such  aa  prosaic  acid,  opium,  or  belladonna,  the  irritability  is  destroyed 
by  the  filaments  becoming  so  relaxed  and  flaccid  that  they  can  be 
easily  bent  in  any  direction.  This  property  la  also  lost  under  the 
influence  of  the  vapour  of  ether  and  chloroform.  Thia  motion  mini 
to  depend  on  the  same  property  which  gives  to  the  free  cells  of  the 
lower  plant*  so  great  a  power  of  motion.  I 


The  species  of  thia  genus  are  interesting  both  for  their  utility  and 
beauty.  The  value  of  the  bark  and  root  of  the  Common  Barberry  for 
dyeing  leather  and  linen  of  a  yellow  colour  ia  well  known.  Dr.  Boyle 
has  shown  that  this  property  exists  in  the  species  of  India,  especially 
in  Btrberit  aiitlala  ;  and  it  has  been  ascertained  by  Vauqnelin  that  a 

C it  found  on  the  Nilgherries  of  Hindustan  (B.tinctoria)  ia  inferior  to 
woods  for  dyeing  yellow.  The  acid  quality  of  the  fruit  lias  rendered 
all  the  species  more  or  less  esteemed;  thatof  B.aritCatamn&B,  A'rpatensu 
is  dried  by  the  mountaineers  of  India  as  raisins,  and  sent  to  the  plains 
for  sale.  The  bitterness  and  aatringency  of  the  bark  has  caused  them 
to  be  received  into  the  list  of  useful  medicinal  plants;  and  it  baa 
been  aaoertained  by  Dr.  Royle  that  the  AeVuw  ItewoV  (Lyciom  Indi- 
cum)  of  Dioscorides,  concerning  which  so  much  doubt  has  always 
existed,  was  an  Indian  species  of  Barberry  now  called  Berbrrii  Zyeims, 
(Royle's  '  Illustrations  of  the  Botany  of  the  Himalayan  Mountains,'  Ac 

*•£>     . 

The  species  of  Be-ben*  are  obviously  divided  into  two  great  groups, 
of  which  the  first  has  undivided  leaves  like  the  Common  Barberry, 
and  the  others  are  pinnated,  after  the  manner  of  the  leaf  of  an  ash- 
tree.  Botanists  call  the  latter  Hahonias.  Ash- Barberry  may  be  taken 
a*  their  English  designation. 

Section  I.  Leava  riuple, — Tuck  Babbxbbhs. 
1.  Leava  thin,  devidvotu ,-  Flotstri  tdilary. 

B.  Sibiriea,  Siberian  Barberry. — Leaves  obovate,  obtuse,  deeply  and 
irregularly  toothed ;  Sowers  solitary,  shorter  than  the  leaves ;  spines 
deeply  divided  into  from  three  to  seven  shining  partitions.  A  small 
ahrub  found  on  exposed  rocks  on  the  hills  and  lower 


England,  but  ia  always  a  scrubby  bosh  of  inelegant  appearance. 

2.  Ltava  thin,  mottly  decidnoui ;  Flower*  in  raceme*. 
B.  Craica,  Candies  Barberry. — Spines  in  three  or  more  divisions  ; 
leaves  email,  obovate,  acute,  nearly  free  from  toothings ;  flowers  in 
very  short  compact  racemes.  Hot  uncommon  on  the  mountains  of 
Candia  and  Greece,  whence  it  has  been  brought  to  our  gardens.  It  is 
a  dwarf  scrubby  bush,  looking  like  a  starved  specimen  of  the  Common 
Barberry.  Its  berries  are  said  to  be  black,  ovate,  2-aeeded,  and  austere 
rather  than  acid. 

B.  vulgarit.  Common  Barberry.- -Spines  in  three  deep  divisions; 
svsa  obovate,  with  fine  spiny  .toothings ;  flowers  in  drooping  racemes, 
which  ere  longer  than  the  leaves.  This  common  species  appears  to 
inhabit  equally  the  north  of  Europe,  Asia,  and  America,  in  woods  and 
thickets,  especially  iu  limestone  countries.  DeCandolle  remarks  that 
it  extends  in  Europe  from  Candia  to  Christian  ia,  and  that  while  in 
northern  latitudes  it  ia  a  valley  plant,  it  becomes  in  the  south  exclu- 
lively  a  mountaineer,  climbing  so  high  on  Mount  JStna  as  to  be  the 
nost  alpine  of  the  shrubs  of  the  sterile  belt  of  that  mountain  at  the 
height  of  7600  feet.  Like  all  such  plants  it  has  in  the  course  of  age* 
formed  numerous  varieties  ;  these  are  however  chiefly  Confined  to  the 
fruit,  there  being  a  great  similarity  in  the  foliage  of  all  except  one. 

Thia  species  is  usually  a  bush  from  four  to  six  feet  high  ;  but  in 
Italy  it  becomes  aa  large  aa  a  plum-tree,  living  a  couple  of  centuries 
or  more.  The  wood  ia  hard  but  brittle,  and  is  chiefly  employed  by 
the  dyers  for  staining  yellow.  The  acid  qualities  of  this  fruit  render 
it  unfit  to  eat  raw,  but  it  makes  one  of  the  most  delicious  of  preserves. 
B.  Canadentit,  Canadian  Barberry. — Spines  divided  into  three  equal 
lobes ;  branches  covered  with  little  elevated  points ;  leaves  oblong, 
distantly  and  coarsely  toothed ;  flowers  in  corymbose  racemes,  nodding. 
Found  in  the  northern  states  of  North  America.  It  is  generally  con- 
sidered the  same  t»  Berberit  vulgarit,  because  the  specimens  called  II. 
iris  both  in  gardens  and  herbaria  certainly  are  so ;  but  this, 
plant  of  Miller  and  others,  appears  to  differ  from  the  oommon 
in  the  characters  here  assigned  to  it;  its  leaves  ar 


B.  craiagina.  Hawthorn  Barberry. — Spines  simple  ;  leaves  oblong, 
strongly  netted,  with  a  straggling  senators  here  and  there  ;  flowers 
In  dense,  drooping,  many-flowered  racemes,  which  are  scarcely  lunger 
than  the  leaves.    Described  by  De  Csndolle  from  specimens  collected 

B.  Iberica,  Iberian  Barberry.  — Spines  often  simple,  but  s. 


S-cleft ;  leaves  nearly  undivided ;  flowers  in  loose  nearly  erect  racemes, 
much  longer  than  the  leaves.  A  native  of  Spain.  The  berries  are 
dark  purple. 


ineniie,  Chinese  Barberry.— Spines  3-parted  or  none ;  leaves 
lanoeolate,  very  acute,    much  netted,  entire,  or  regularly  toothed; 
flowers  numerous,  in  drooping  racemes,  which  are  not  much  longer 
than  the  leaves,    A  native  of  the  north  of  India  and  of  China. 
8.  Leava  leathery,  evergreen  ;  Plovtrt  tolitary,  or  in  dutttn. 

_.  Wattkhiana  Wallich'a  Barberry.— Spines  long,  slender,  B-parted; 
leaves  oblong,  lanceolate,  deep-green,  slurp-pointed,  finely  serrated; 
flowers  very  numerous,  in  clusters  shorter  than  the  leaves.  A  native 
of  Nepaul,  and  apparently  of  the  higher  part  of  the  country.  B.  oim- 
virid it  is  another  nr —  *—  'v-i ;— 

B.  dukii,  Sweet 
or  3-parted;  leaven  obovate,  obtuse,  with  o 
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quite  entire,  glaucous  on  the  under  aide ;  flowers  solitary,  on  slender 
stalks,  twioe  as  long  as  the  leaves.  A  native  of  the  south-western  part 
of  South  America,  from  the  Strait  of  Magalhaens  to  Valdivia,  where 
it  forms  a  small  evergreen  bush.  Its  fruit  is  round,  black,  about  as 
large  as  a  pea ;  it  is  said  to  be  sweet  and  well  suited  for  making  tarts 
or  preserving. 

B.  heterophyUa,  Various-Leaved  Barberry. — Spines  strong,  8-parted ; 
leaves  obovate,  lanceolate,  acute,  either  entire  or  with  from  three  to 
five  spiny  teeth,  very  deep  green ;  flowers  solitary,  on  stalks  about 
twice  as  long  as  the  leaves.  An  inelegant  bush  about  three  feet  high, 
bare  of  leaves,  and  having  nothing  but  its  rarity  to  recommend  it ;  it 
is  a  native  of  the  Strait  of  Magalhaens ;  in  the  gardens  it  is  usually 
called  B.  ilicifolia ;  there  is  a  figure  of  it  in  Hooker's  '  Exotic  Flora,' 
voL  i.,  t, 14. 

B.  Bmpetrtfolia,  Crowberry-Ler.ved  Barberry. — Spines  slender,  long, 
in  three  or  five  deep  divisions ;  lf>avea  linear,  with  a  spiny  point,  rolled 
back  at  the  edge,  collected  in  bundles  in  the  axils  of  the  spines ;  flowers 
solitary,  growing  on  stalks  about  as  long  as  the  leaves.  A  very  curious 
and  pretty  plant,  found  wild  from  the  Cordilleras  of  Chili  to  the 
southern  pomt  of  the  American  continent,  over  the  whole  of  which 
country  it  appears  to  be  very  common.  In  general  aspect  it  is  much 
more  like  a  Heath  than  a  Barberry. 

Besides  these  species  there  are  several  of  great  beauty  as  evergreen 
shrubs  in  South  America. 

4.  Learn*  leathery,  evergreen  ;  Flowers  in  raceme* 

B.  fioribvmda,  Many-Flowered  Barberry. — Spines  very  stiff,  and 
8-parted;  leaves  oblong  or  oblong-lanceolate,  nearly  entire  or  toothed 
in  various  degrees,  sometimes  very  deeply  and  coarsely  veined ;  flowers 
in  long  loose  slender  racemes.  Apparently  extremely  common  in  the 
whole  of  the  north  of  India,  where  it  forms  a  tall  bush,  varying  con- 
siderably in  the  size  and  form  of  the  leaves,  and  in  the  degree  in 
which  they  are  toothed,  but  always  well  marked  by  its  slender,  pen- 
dulous, or  erect  racemes  of  flowers,  which  are  much. longer  than  the 
leaves,  and  in  no  degree  corymbose.  It  is  to  be  found  occasionally  in 
the  more  choice  collections  of  this  country.  Out  of  accidental  varia- 
tions .in  its  mode  of  leafing  and  flowering,  the  spurious  species  called 
B.  affinis  and  B.  ceratophylla  have  been  constituted. 

B.  Asiatiea,  Raisin  Barberry. — Spines  small  and  weak,  simple  or 
3-parted ;  leaves  oblong  or  obovate,  acute,  somewhat  glaucous  beneath, 
either  entire  or  coarsely  or  even  finely  toothed ;  flowers  in  short  com- 
pact racemes  not  longer  than  the  leaves.  Found  in  Nepaul  and 
Kumaon  very  abundantly,  forming  a  tall  bush  with  the  habit  of  the 
common  European  Barberry.  The  fruit  is  round,  covered  over  with 
a  thick  bloom,  and  has  altogether  the  appearance  of  the  finest  raisins. 
It  is  produced  abundantly  in  this  climate,  where  the  plant  is  now  not 
very  uncommon.  The  very  short  racemes  are  the  principal  distinction 
of  this  species  when  in  flower. 

B.  deatbata,  Whitened  Barberry.  —  Spines  scarcely  any;  leaves 
roundish,  coarsely-toothed,  rather  glaucous,  white  beneath ;  racemes 
very  short  and  compact,  pendulous.  A  native  of  Mexico.  It  is  a  tall 
slender  evergreen  bush,  with  deep-brown  branches  and  scarcely  any 
spines.  The  leaves  are  sometimes  wedge-shaped  and  8-toothed,  but 
more  frequently  nearly  round,  with  two  or  three  spiny  teeth  on  each 
side.  It  is  sometimes  called  in  the  gardens  by  mistake  B.glauca, 
which  is  a  different  species. 

B.  aristata,  Bristle-Leaved  Barberry. — Spines  8-parted,  simple,  or 
wanting;  leaves  obovate,  acute,  shining  on  both  sides,  with  a  few 
bristle-pointed  teeth  on  either  edge;  racemes  always  more  or  less 
compound  and  corymbose.  A  native  of  the  mountains  of  Hindustan, 
extending  from  the  Himalayas  down  the  Nilgheny  Hills  as  far  as 
Adam's  Peak  in  Ceylon.  It  is  a  hardy  sub-evergreen  bush  in  the 
gardens. 

Section  IL  Leaves  pinnated  ;  aU  evergreen. — Ash-Barskbries. 

B.  fascievlaris,  Californian  Ash-Barberry. — Leaflets  ovate,  finely- 
toothed,  not  shining;  flowers  in  short  compact  clusters;  stem  tall 
and  woody.  Found  in  the  moutainous  parts  of  California  and  Mexico. 
A  very  handsome  evergreen  shrub,  with  pinnated  leaves  which  are  by 
no  means  shining,  and  of  a  paler  green  than  several  of  the  others. 

Mahonia  diversifolia  of  the  gardens  seems  to  be  the  same  as  this ; 
and  the  story  of  its  having  been  brought  from  Monte  Video  is  probably 
not  true. 

B.  Aquifoliwn,  Holly-Leaved  Ash-Barberry. — Leaflets  ovate-lanceo- 
late, flat,  deeply  and  regularly  toothed,  remarkably  shining ;  flowers 
in  long  narrow  racemes ;  stem  tall  and  woody.  A  native  of  North- 
West  America  from  California  to  Nootka  Sound,  growing  in  woods, 
where  it  forms  a  rich  and  thick  underwood.  Its  foliage  is  of  a  rich 
deep  shining  green,  becoming  purple  in  the  winter ;  it  bears  fruit  in 
some  abundance,  which  consists  of  clusters  of  roundish  black  berries, 
having  their  surface  covered  with  a  rich  violet  bloom.  They  have  no 
merit  as  fruit,  but  would  probably  be  greedily  sought  by  game,  for 
the  protection  of  which  in  coverts  this  species  seems  well  adapted,  if 
it  could  only  be  obtained  in  sufficient  quantity.  The  difficulty  of 
propagating  it  has  hitherto  made  it  a  scarce  plant ;  but  seeds  might 
be  easily  obtained  from  the  Hudson's  Bay  Company's  settlements  in 
North-West  America.  It  most  resembles  B.  fateieularis,  from  which 
its  large  shining  leaves  at  once  distinguish  it ;  and  it  is  perfectly  hardy, 


which  that  species  is  not :  flowers  in  May  and  June.  It  has  been  figured 
in  the  '  Botanical  Register,'  voL  xvii,  plate  1425. 

B.  repent.  Creeping  Ash-Barberry. — Leaflets  few,  somewhat  glaucous, 
especially  on  the  under  side,  oblong,  when  old  rounded  at  the  point, 
with  shallow  toothings ;  flowers  in  crowded  compound  erect  racemes ; 
stem  very  dwarf;  runs  at  the  root.  Found  wild  on  the  east  side  of 
the  Rocky  Mountains  of  North  America,  and  perfectly  hardy  in  our 
gardens.  Its  stems  do  not  grow  above  six  or  nine  inches  high,  and 
are  loaded  with  a  profusion  of  rich  yellow  flowers,  which  constitute 
the  principal  beauty  of  the  species.  Its  fruit  is  unknown.  A  good 
figure  of  it  has  been  published  in  the  '  Botanioal  Register/  vol.  xiv., 
plate  1176.  Nothing  can  be  more  unlike  B.  Aquifoliwn,  than  this  is, 
although  the  two  have  occasionally  been  most  unaccountably  con- 
founded. 

B.  glumacea,  Long-Leaved  Ash-Barberry.—  Leaflets  numerous,  ovate- 
lanceolate,  coarsely  toothed,  of  a  dull  glaucous  green ;  flowers  in  long 
narrow  erect  racemes;  stem  very  dwarf;  scales  of  the  leaf  and 
flower-buds  stiff  and  gliunaceous.  A  native  of  North-West  America, 
growing  in  shady  grassy  places  in  woods.  The  stem  of  this  species 
does  not  grow  more  than  six  or  eight  inches  high,  and  is  in  fact 
shorter  than  its  leaves,  which  consist  of  about  six  pairs  with  an  odd 
one,  and  are  jointed  at  every  pair  of  leaflets  in  the  manner  of  a  bamboo 
stem.  The  fruit  is  roundish  and  insipid,  of  a  fine  glaucous  purple. 
This  is  less  rare  than  B.  Aquifoliwai,  and  is  an  object  of  curiosity 
more  than  of  utility.  It  loves  to  grow  in  a  shaded  American  border, 
where  it  is  protected  from  the  fiercer  rays  of  the  sun.  It  is  figured  in 
the  '  Botanical  Register,'  vol.  xvii,  plate  1426*.  Berberis  or  Mahonia 
nervosa  is  another  name  for  this  species. 

In  addition  to  these  there  are  tne  following  species  '.^Berberis  Le*~ 
chenauUii  (the  B.  Aeanthi/olia  of  some),  a  fine  pinnated  plant  with 
round  black  fruit,  found  on  the  Nilgherry  Mountains  of  India  at  the 
elevation  of  8000  feet.  Berberis  Nepalensis,  a  native  of  the  mountains 
of  the  north  of  India,  where,  according  to  Dr.  Royle,  it  grows  twelve 
feet  high  in  shady  places,  at  5000  and  6000  feet  of  elevation  :  this  is 
a  noble  species,  and  ought  to  be  obtained  from  India  at  any  cost,  as  it 
would  in  all  probability  succeed  in  this  climate.  Berberis  tragaean- 
thoides,  with  not  more  than  one  or  two  pairs  of  leaflets,  found  along 
the  banks  of  the  river  Kur,  near  Tiflis ;  and  Berberis  earagancrfolia, 
a  Chinese  plant  very  like  the  last :  both  the  latter  have  the  points  of 
the  leaves  hardened  into  spines. 

BERCHEMIA,  a  genus  of  plants  belonging  to  the  natural  order 
Bhamnacea.  Two  species  JBL  volubilis  an&B.  lineata  are  used  in  medicine. 

BERENGELITE,  a  mineral  resin  from  South  America,  soluble  in 
alcohol. 

BERENICE.    [Acalefha] 

BERENI'CEA,  a  celluliferous  Coralline  Fossil,  of  which  B.  dtiuviana 
is  an  example,  in  the  Oolite  of  Wilts. 

BERGAMOT.    [Citrus.] 

BERGERA,  a  genus  of  plants  belonging  to  the  natural  order 
A  urantiacece.  B.  Abnigii  possesses  stomachic  and  tonic  properties,  and 
an  infusion  of  the  leaves  is  used  against  vomiting:  The  green  leaves 
are  used  raw  in  dysentery ;  the  bark  and  roots  are  stimulant. 

BERGIA,  a  genus  of  plants  belonging  to  the  natural  order 
Elatinacece,  and  named  by  Linnaeus  in  honour  of  Peter  Jonas  Bergiua, 
Professor  of  Natural  History  at  Stockholm.  It  has  a'5-parted  calyx, 
9  petals,  10  stamens,  5  styles,  approximate  capsules,  5-celled,  and 
5-valved.  The  species  are  insignificant  weeds  inhabiting  moist  places. 
B.  Ammanoides,  according  to  Dr.  Wright,  is  an  inhabitant  of  the  East 
Indies  and  bears  the  Tamool  name  of  Neef-mel-neripoo,  or  Water- 
Fire.  Dr.  Lindley  calls  attention  to  this  name  as  resembling  our 
Water-Pepper,  a  name  given  to  the  Elatine,  the  type  of  the  order  to 
which  Lindley  has  referred  Bergia.  Two  other  species  are  natives  of 
the  Cape  and  one  of  Java.  (Lindley,  Vegetable  Kingdom ;  Don, 
Diehlamydeous  Plants.) 

BERGKALK,  in  Geology,  the  German  term  for  our  Mountain 
Limestone. 

BERGMEHL  (Mountain  Meal),  a  name  given  in  Sweden  to  an  earth 
which  the  inhabitants  of  the  districts  where  it  occurs  have  from  time 
immemorial  regarded  as  nutritious.  It  occurs  in  Sweden  on  the 
shores  of  Lake  Letnaggsjohn  near  Urnea  and  mixed  with  flour  this 
substance  has  in  times  of  scarcity  been  used  for  bread.  It  was 
examined  by  Ehrenberg,  who  found  it  to  contain  the  remains  of 
several  species  of  Diatomacece.  He  considered  this  fact  would 
account  for  its  nutritious  properties.  The  vegetable  matter  however 
contained  in  the  silicious  frustules  of  these  minute  plants  must  be 
exceedingly  small,  and  further  evidence  would  be  required  to 
demonstrate  that  this  substance  really  contributed  to  the  support  of 
those  who  ate  it.  The  occurrence  of  the  JXatomacece,  owing  to  the 
indestructible  nature  of  their  frustules  or  skeletons,  is  very  common. 
[Diatomacejs.] 

BERGTLT,  the  name  of  a  Fish,  also  called  the  Norway  Haddock, 
the  Sebastes  Norvegicus  of  Cuvier.    [Sebastes.1 

BE'RIS,  a  genus  of  Dipterous  Insects,  of  the  family  Xylopkagidce. 
The  species  of  this  genus  are  small  metallic-coloured  flies,  which 
frequent  the  leaves  of  plants.  Their  larva  feed  on  putrescent  wood. 
The  generic  characters  are  as  follows : — Body  narrow ;  palpi  minute, 
the  third  joint  thickened  a  little  at  the  extremity ;  the  two  first  joints 
of  the  antennae  equal,  third  elongate  subulate ;  eyes  pubescent ;  the 
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scutellum  witli  4,  0,  or  8  points ;  abdomen  with  7  distinct  segments  ] 
the  first  joint  of  the  posterior  tarai  inerasaate  in  tho  male;  the 
wings  burs  four  posterior  cells,  and  sometimes  the  indication  of  ■ 
fifth. 

The  on  of  one  of  the  species  of  this  genua  (Btrii  davipa)  are  said 
to  be  ejected  from  the  ovipositor  in  the  form  of  a  little  chain,  about 
an  inch  long,  consisting  of  ■  single  aeries  of  oval  eggs,  which  are  glued 
to  each  other  in  an  oblique  position.  Host  probably  the  eggs  of  the 
other  species  are  ejected  in  the  same  manner. 

BERKELEY  A,  a  genus  of  Diatamacar,  named  by  Orevilla  in 
honour  of  the  Her.  M.  J.  Berkeley,  distinguished  for  hie  researches 
in  cryptogsmic  botany.  It  belongs  to  the  suborder  tfavinlta,  and  is 
characterised  by  having  linear  frustulea  included  within  tubular  sub- 
membranaoeous  filaments,  which  are  free  at  one  extremity,  hut  have 
the  other  immersed  in  a  gelatinous  tubercle.  B.  fragilii  is  found 
]wraaitio  on  Zosfero  marina,  and  some  of  the  smaller  marine  Alga  on 
the  British  coasts.  B.  Adriatic/*  baa  been  found  on  the  coasts  of  the 
Adriatic  at  Trieste. 

BERNICLB  QOOSE  or  CLAK.IS,  the  vernacular  name  for  the 
Btrnida  of  Ray,  Anter  Bernicla  of  Fleming ;  the  BernicU,  Btrnacle 
Gmtc,  and  BarnaeU  Ooott  of  authors.  Thia  bird  affords  an  instance 
of  the  credulity  with  which  those  who  in  their  generation  were 
held  wise  and  learned,  accepted  the  most  absurd  traditions,  and 
handed  them  down  to  posterity  with  the  additional  weight  of  their 
authority.  A  cirrhiped,  a  marine  testaceous  animal,  the  PtntdatmU 
amalifira  of  Leach,  Analifa  Ittrit  of  Bruguiere,  Lepat  analiftra  of 
Linumus,  the  Duck  Barnacle  of  collector!,  was  long  asserted  to  be 
the  parent  of  the  Bemicle  Goose.  This  common  sliell  ia  fixed  to  a 
long  fleahy  peduncle,  and  is  frequently  found  attached  to  floating 
timber  and  even  sea-weed.  The  tentaculo,  which  proceed  from  the 
anterior  opening  of  the  valves,  have  an  appearance  that  recalls  to  the 
mind  of  a  casual  inaccurate  observer  the  recollection  of  a  feather,  and 
hence,  in  all  probability,  the  fable  took  its  origin.  "  Some,"  writes 
NuttnJl,  "  even  described  these  supposed  embryos  as  fruits,  in  whose 
structure  already  appeared  the  lineaments  of  a  fowl,  and  which,  being 


affirmed  that  the  trees  which  bore  these  wonderful  fruits  resembled 
willows,  producing  at  the  ends  of  their  branches  small  swelled  balls 
containing  the  embryo  of  a  duck,  suspended  by  the  bill,  which  when 
ripe  fell  off  into  the  sea  and  took  wing.  Bishop  Leslie,  Torquemada, 
Oderieus,  the  Bishop  Olaus  Magnus,  and  a  learned  cardinal,  all  attested 
to  the  truth  of  their  monstrous  generation.  Hence  the  bird  has  been 
called  the  Tree  Goose,  and  one  of  the  Orkneys,  the  scene  of  the  prodigy, 
has  rcceivedthe  appellation  of  Pomona." 

Hot  to  weary  the  reader  with  names,  and  soma  of  great  reputation 
might  be  added,  we  will  proceed  to  trace  the  fable  as  told  by  Gerard, 
merely  adding  by  the  way,  that  one  of  the  other  worthies  is  recorded 
to  have  opened  100  of  the  goose-bearing  shells,  and  to  have  found  in 
all  of  them  the  rudiments  of  the  bird  completely  formed.  Gerard, 
then,  as  if  determined  that  no  sceptic  should  have  the  slightest 
ground  whereon  to  rest  a  doubt,  thus  gives  his  evidence  in  his 
'Herbal':— 

"  But  what  our  eyes  have  scene  and  hands  have  touched  we  shall 
declare.  There  is  a  small  island  in  Lancashire,  called  the  Pile  of 
Fouldera,  wherein  are  found  the  broken  pieces  of  old  and  bruised  ships, 
some  whereof  have  been  cast  thither  by  shipwracke,  and  also  the 
trunks  and  bodies  with  the  branches  of  old  and  rotten  trees,  oast  up 
there  likewise ;  whereon  is  found  a  certains  spume,  or  froth,  that  in 
time  breedeth  unto  oertaine  shells,  in  shape  like  those  of  the  musklo, 
but  sharper  pointed,  and  of  a  whitish  colour ;  wherein  is  contained  a 
thing  in  form  like  a  lace  of  silke  finely  woven  as  it  were  together  of 
a  whitish,  colour ;  one  end  whereof  is  fastened  unto  the  inside  of  the 
shell,  even  as  the  fish  of  oistsrs  and  muskles  are ;  the  other  end  is 
made  fast  onto  the  belly  of  a  rude  masse  or  lumpe,  which  in  time 
commeth  to  the  shape  and  form  of  a  bird  ;  when  it  is  perfectly  formed 
the  shell  gapcth  open,  and  the  first  thing  that  appeareth  is  the  foresaid 
lace  or  string ;  next  come  tho  legs  of  the  bird  hanging  out,  and  as  it 
groweth  greater  it  openeth  the  shell  by  degrees,  till  at  length  it  is  all 
come  forth  and  hangeth  only  by  the  bill ;  in  short  space  after  it 
commeth  to  full  maturitie,  and  falleth  into  tho  sea,  where  it  gathereth 
feathers,  and  groweth  to  a  fowle  bigger  than  a  mallard  and  leaser  than 
a  goose,  having  blacks  legs  and  bill  or  beake,  and  feathers  blacke  and 
white,  spotted  in  such  manner  a*  Is  our  magpie,  called  in  some  places 
a  pie-annet,  which  the  people  of  Lancashire  call  by  no  other  name 
than  a  tree-goose  ;  which  place  aforesaid,  and  all  those  parts  adjoining, 
do  so  much  abound  therewith,  that  one  of  the  best  is  bought  for 
three-pence.  For  "the  truth  hereof,  if  any  doubt,  may  it  please  them 
to  repair*  unto  me,  and  I  shall  aatisfie  them  by  the  teetimonie  of  good 
witnesses."  This  edifying  deposition  ia  illustrated  by  a  cut  of  the 
goose  and  of  its  parent  shell. 

Now,  after  this,  can  we  wonder  at  the  melancholy  catalogue  of 
human  beings  who  have  expiated  the  supposed  crime  of  witchcraft  at 
the  stake  on  the  testimony  of  their  deluded  and  deluding  prosed 
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be  acquitted  of  any  intention  to  deceive ;  but  his  mind 
was  filled  with  previous  assertions  and  preconceived  opinions,  and  his 
excited  imagination,  like  that  of  the  majority  of  the  witnesses  against 
the  unfortunate  witches,  gave  a  colour  and  a  form  to  all  be  saw  and  felt. 

Gerard  published  this  celebrated  romance  in  1838.  If  we  now  turn 
to  Ray's  edition  of  WUlughby,  published  in  1678,  we  shall  see  what  a 
progress  had  been  made  towards  truth,  even  in  that  short  space  of 
time.  "  What  is  reported  concerning  the  rise  and  original  of  these 
birds,  to  wit,  that  they  are  bred  of  rotten  wood  ;  for  instance,  of  the 
masts,  ribs,  and  planks  of  broken  ships,  half  putrified  and  corrupted, 
or  of  certain  palms  of  trees  [the  catkins  of  the  willow]  falling  into  the 
sea ;  or  lastly,  of  a  kind  of  sea-shells,  the  figures  whereof  LobeL 
Gerard,  and  others  have  set  forth,  may  be  seen  in  Aldrovand,  Sen- 
nertus  in  his  '  Hypomnemata,'  Michael  Heyerua,  who  hath  written  an 
entire  book  concerning  the  tree-fowl,  and  many  others.  But  that  all 
these  stories  are  false  and  fabulous  I  am  confidently  persuaded. 
Neither  do  these  want  sufficient  arguments  to  induce  the  lovers  of 
truth  to  be  of  our  opinion,  and  to  convince  the  gainsayers.  For  in 
the  whole  genus  of  birds  (excepting  the  phamix,  whose  reputed 
original  is  without  doubt  fabulous)  there  is  not  any  one  example  of 
equivocal  or  spontaneous  generation.  Among  other  sahnals,  indeed, 
the  lesser  and  more  imperfect,  as  for  example  many  insects  and  frogs, 
are  commonly  thought  either  to  be  of  spontaneous  original,  or  to  come 
of  different  seeds  and  principles.  But  the  greater  animals  and  perfect 
in  their  kinds,  such  ss  is  among  birds  the  goose,  no  philosopher  would 
ever  admit  to  be  in  this  manner  produced.  Secondly,  those  shells  in 
which  they  affirm  these  birds  to  be  bred,  and  to  come  forth  by  a 
strange  metamorphosis,  do  most  certainly  contain  an  animal  of  their 
own  kind,  and  not  transmutabla  into  any  other  thing,  concerning 
which  the  reader  may  please  to  consult  that  curious  naturalist  Fabius 
Columns.  These  shells  we  ourselves  have  seen,  once  at  Venice, 
growing  in  great  abundance  to  the  keel  of  an  old  ship ;  a  second  time 
in  the  Mediterranean  Sea,  growing  to  the  back  of  a  tortoise  we  took 
between  Sicily  and  Malta.  Columns  makes  the  shell-fish  to  be  a  kind 
of  BuJanui  mortniu.  Thirdly,  that  these  geese  do  lay  eggs  after  the 
manner  of  other  birds,  sit  on  them  and  hatch  their  young,  tho 
Hollanders  in  their  northern  voyages  affirm  themselves  to  have  found 
by  experience." 

Here  we  see  the  clouds  that  had  obscured  the  subject  nearly  cleared 
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of  the  spontaneous  generation  of 

It  is  no  small  praise  to  Belon  and  some  others  that,  even  in  their 
early  time)  they  treated  this  fable  of  the  duck -bearing  tree  with  con- 
tempt There  has  been  much  confusion  in  the  nomenclature  of  thia 
bird,  Linnteua  considered  it  ss  the  male  of  A  titer  ciythropvi  {White- 
Fronted  Wild- Goose),  and  treated  .laser  Brtnla  {the  Brentgoose),  and 
A.  Bfrn-ivla  ss  synonyms.  Succeeding  writers  continued  the  mistake 
till  Temminck  and  Bechstein,  instead  of  restoring  the  name  given  to 
it  by  the  older  ornithologists,  called  it  Anttr  teucopti;  but  did  not 
refer  the  specific  name  Eryihroput  to  the  A  no*  albifrtmi  of  Gmelinand 


Bnukle-Goos*  (Antrr  BtmMa). 
Dr.  Fleming,  in  his  'History  of  British  Animals,'  set  this  right,  and 


The  summer  haunts  of  the  Beruiola  retch  high  into  northern  lati- 
tudes. Iceland,  Spitabergoo,  Greenland,  Lapland,  the  north  of  Russia 
and  of  Asia,  and  Hudson's  Bay,  are  recorded  as  its  breeding  places. 
Sir  John  Richardson  notea  it  aa  accidental  on  the  Saskatchewan 
(53°  5*'  N.  lat)  aa  a  passenger  in  ipring  and  autumn,  and  gives  the 
southern  states  of  the  North  American  Union  as  its  winter  quarters. 
It  visits  Britain  in  the  autumn,  appearing  in  great  numbers  an  the 
north-western  coasts,  and  in  the  north  of  Ireland.  On  tho  eastern  and 
southern  shores  of  Britain  it  is  comparatively  rare,  and  the  Brent- 
Ooose  occupies  its  place. 

The  weight  of  a  Berniole  is  about  fire  pounds,  the  length  rather  more 
than  two  /set,  and  the  breadth  about  four  and  a  half  with  the  wings 
spread.  The  bill,  about  an  inch  and  a  half  long,  is  black,  with  a 
reddish  streak  on  each  side,  and  between  it  and  tho  eves  is  a  small 
black  streak.  Iridea  brown  ;  head  (to  the  crown),  cheeks,  and  throat 
white ;  the  rest  of  the  head,  neck,  and  shoulders  black,  tipper  part 
of  the  plumage  marbled  with  blue,  gray,  black,  and  white ;  belly  and 
tail  coverts  white ;  tail  black ;  flanks  ashy  gray ;  legs  and  feet  dusky. 

The  eye-streak  is  much  broader  in  the  young  of  the  year  than  in 
the  adult ;  the  under  parts  are  not  of  eo  pure  a  white,  and  the  upper 
plumage  in  darker. 

The  flesh  is  excellent. 

BK'ROE,  a  genus  of  marine  animals  established  by  Miiller, 
belonging  to  the  Ciliograde  Acalrphx.  Some  of  the  species,  as 
the  common  B.  Pilau,  are  now  referred  to  Cydippe.  Tha  species, 
which  are  gelatinous,  transparent,  and  either  oral  or  globular,  flint  in 
the  ocean,  where  they  are  widely  diffused.  Lamarck  says  that  they 
are  very  phosphoric,  and  that  they  shine  at  night  like  lamps  suspended 
in  the  sea,  their  brilliancy  becoming  vivid  in  proportion  to  the  rapidity 
of  their  motions.  Their  breathing  is  carried  on  by  means  of  cilia, 
which  extend  longitudinally  and  at  equal  distances  along  the  surface 
from  the  mouth  to  the  inferior  opening.  Fabricius  observed  minute 
crustaceans  in  the  digestive  organs,  and  that  when  one  of  these 
animals  was  broken  to  pieces  those  pieces  still  continued  to  live  and 
swim  about  by  the  action  of  the  cilia,  which  was  still  continued.  The 
Beroea  have  a  rotatory  motion,  and  Boec  observed  that  they  also  bad 
another,  produced  by  an  alternate  contraction  and  dilatation. 

Messrs.  Audouin  and  Hilne  Edwards  have  given  a  description  of 
the  organisation  of  the  globular  Btroc  (Btrae  Pilau,  Lam. ;  PUuro- 
brachia  of  Fleming ;  Enchant  of  Pdron  and  of  De  Blainville),  and  Dr. 
Grant,  in  the  '  Transactions  of  the  Zoological  Society,'  has  given  an 
account  of  ite  structure.  Cuvier  mentions  it  as  being  common  in  the 
north— where  it  is  said  to  be  oue  of  the  aliments  of  the  whale 
(Balama)— -and  in  the  channel  on  the  French  coast  It  is  found  very 
commonly  on  the  British  coasts.  Dr.  Grant  found  it  in  the  harbour 
of  Sheerneaa,  in  which  latter  locality  he  says  "  the  boatmen,  who 
seemed  to  be  familiar  with  it  under  the  name  of  the  spawn  of  the  sea- 
egg  (Echintu),  which  it  somewhat  resembles  in  its  globular  and  ribbed 
form,  assured  me  that  often  in  hot  and  calm  weather  the  water 
swarms  with  the  little  medusa  in  such  numbers  as  to  cover  the  sur- 
face in  all  this  part  of  the  statuary  of  the  Thames.  The  animal  has  a 
regular  oval  form,  with  its  longest  diameter  from  the  mouth  to  the 
anus,  about  six  lines,  and  its  breadth  about  four  lines.  The  general 
texture  of  the  body  is  quite  transparent  and  colourlesa"    [Acalepr*.] 

BERO'SUS,  a  genus  of  Coleopterous  Insects  belonging  to  the  family 
Hydrophilida  (Leach).  These  beetles  inhabit  ponds,  in  which  they 
may  often  be  Been  swimming  in  an  inverted  position.  They  most 
probably  feed  upon  vegetable  substances.  The  common  colouring  of 
the  species  is  dusky  yellow  varied  with  markings  of  a  black  or  dark 
metallic  bronze  hue;  their  form  is  nearly  oval,  and  the  principal 
generic  characters  are,  eyes  prominent,  clypeus  entire,  antenna  nine-  (?) 
jointed,  thorax  narrower  than  the  elytra.  ' 

BERRY,  in  Botany,  a  term  confined  to  such  soft  and  succulent  | 
fruits  as  have  their  seeds  lying  loosely  among  pulp.  The  gooseberry, 
the  currant,  and  the  grape  are  therefore  genuine  berries  ;  but  plums,  , 
ross-hepe,  haws,  Ac,  in  which  the  seeds  do  not  lie  among  the  pulp, 
BTC  excluded  from  the  definition,  although  they  are  all  comprehended 
under  tha  same  name  in  common  language.     [Fnurra.]  | 

BERTHELLA,  a  genua  established  by  De  Blainville  for  a  Marino 
Mollusk,  found  though  rarely  on  the  British  coasts.  It  is  the  PUvro-  \ 
branchm  plvmula  of  Montague,  and  is  thus  defined  by  De  Blainville  :—  ■ 
Body  oval,  sufficiently  protuberant  (bombf)  above,  end  recurved  below,  | 
whan  in  a  state  of  repose,  so  aa  completely  to  hide  the  bead  and  the  | 


culifonn  occipital  auriculas  are  cleft  and  striated  within  at  their 
termination,  and  approach  each  other  very  nearly  at  their  base,  which 
is  thinned  out  as  it  were.  The  eyes  are  sessile,  placed  upon  tha 
posterior  root  of  the  ten  taenia.  There  is  but  one  pectmiform  branchia, 
which  is  lateral,  attached  anteriorly,  and  in  great  measure  free 
behind.  The  organs  of  generation  terminate  in  one  large  tubercle, 
situated  before  the  root  of  the  branchia ;  the  shell  is  internal,  very 
delicate,  and  oval,  with  a  summit  hardly  to  be  distinguished.  Forbes 
and  Henley,  in  the  'History  of  British  Molluscs,'  place  it  in  the 
family  Pleitrvlranckidtx  of  tha  GaMmpoda.  Although  seldom  token 
it  appears  to  have  a  wide  range.  It  has  been  found  at  Exmoutb, 
Guernsey,  Ssloombs  Bay,  Milford  Haven,  Isle  of  Man,  Sound  of  Skye, 
Scarborough,  coast  of  Northumberland,  and  Malbay  on  tile  west 
coast  of  Ireland. 

BERTHIERITE.    [AaTDWUfl.] 

BERTH OLLK'TIA,  a  genua  of  plants  belonging  to  the  natural 
order  Lrcythidacea,  and  named  after  Berthollet  the  celebrated  chemist. 
The  only  species  Is  a  tree  of  large  dimensions,  and  forma  vast  forests 
on  the  banks  of  the  Oronoco.  Its  stem  averages  100  feet  in  height 
and  two  feet  in  diameter,  not  branching  till  near  the  top,  whence  its 
boughs  hang  down  in  a  graceful  manner.  Ite  leaves  are  undivided, 
arranged  alternately  upon  the  branches,  about  two  feet  long  and  five  or 
six  inches  wide,  of  a  brilliant  groen.  Ite  flowers  are  yellowish  white,  with 
a  calyx  having  a  deciduous  border  divided  into  two  pieces,  a  corolla  of 
S  unequal  petals  joined  together  at  the  base,  and  a  very  great  number 
of  white  stamens  joined  into  a  thick  fleshy  ring.  The  fruit  is  figured 
and  describe.!  by  Humboldt  aa  a  spherical  case  as  big  as  a  man's  head, 
with  four  cells,  in  each  of  which  are  six  or  eight  nuts ;  its  shell  is  rugged 
and  furrowed,  and  covered  with  a  rind  of  a  green  colour.  The  nuts 
are  irregularly  triangular  bodies,  having  a  hard  ahell,  which  is  very 
much  wrinkled,  and  which  is  fixed  to  a  central  placenta  by  their  lower 
end ;  their  seed,  as  is  well  known,  is  a  firm  oily  almond  of  a  pure 
white  colour.  They  are  sold  in  the  shops  of  London  under  the  name 
of  Brazil  Nuts. 

"  The  Portuguese  of  Para,"  says  Humboldt,  "  have  for  a  long  time 
driven  a  great  bade  with  the  nuta  of  this  tree,  which  the  natives  call 
Iuvia  and  the  Spaniards  Almendron ;  they  send  cargoes  to  Preach 
Guyana,  whence  they  are  shipped  for  England  and  Lisbon.  The 
kernels  yield  a  large  quantity  of  oil  well  suited  for  lamps."  The  same 
traveller  describes  himself  and  bis  companion  Bonpland  as  having 
found  these  nuts  a  great  luxury  when  they  were  following  the  course 
of  the  Oronoco.  For  three  months  they  had  lived  upon  bad  choco- 
late, rice  boiled  in  water,  always  without  butter,  and  generally  without 
salt,  when  they  met  with  a  store  of  Bertholletia  nuta.  It  waa  in  the 
course  of  June,  and  the  Indians  had  just  gathered  in  their  harvest  of 
them.  The  kernels  were  found  delicious  when  fresh,  but  unfortunately 
they  are  apt  to  become  rancid  on  account  of  the  great  quantity  of  oil 
which  they  contain. 
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feat,  which  last  is  large  and  oval,  but  much  less  than  the  mantle. 
There  is  a  kind  of  veil  at  the  anterior  border  of  the  head,  prolonged 
on  each  side  into  a  sort  of  appendage  cleft  laterally.    The  two  tonta- 


Fruit  and  Seeds  of  Btrthollttia  txccUa. 

BERYL,  a  mineral,  among  the  varieties  of  which  are  found  two  of 
the  most  beautiful  and  costly  gems  with  which  we  are  acquainted, 
namely,  the  Emerald  and  the  Prtcima  Beryl. 

They  belong  to  the  rhombohedral  system  of  crystallisation,  usually 
occurring  in  regular  hexagonal  prisms  which  occur  variously  modified, 
sometimes  by  the  truncation  of  the  lateral  edges  of  the  prism,  at  other 
times  by  the  simple  truncation  of  the  terminal  edges ;  but  the  prism 
is  sometimes  terminated  in  a  much  more  complicated  manner,  of 
which  a  remarkable  instance  has  presented  itself  in  a  crystal  in  the 
possession  of  Professor  Naumann  of  Freiberg,  who  has  observed  in 
them  the  faces  of  no  less  than  six  other  forma  of  the  rhombobodral 
system.    Ite  general  aspect  is  always  that  of  a  hexagonal  prism,  and 
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when  the  terminal  edges  are  modified  there  will  generally  be  found  a 
plane  inclined  to  the  lateral  planes  of  the  prism  under  an  angle  of 
119°  58'. 

The  crystals  admit  of  cleavage  in  the  four  directions  parallel  to  the 
faces  of  the  regular  prism,  that  parallel  to  the  terminal  plane  being 
perfect,  the  others  imperfect  and  more  difficult  to  be  obtained.  The 
fracture  is  conohoidal  and  uneven;  the  lustre  is  vitreous,  and  it 
possesses  various  degrees  of  transparency.  According  to  Mohs  the 
hardness  varies  from  7*5  to  8,  the  specific  gravity  from  2*678  to  2*732. 
The  following  are  its  chemical  characters  before  the  blow-pipe,  as  stated 
by  Berzelius. 

Alone  it  is  not  easily  acted  upon,  but  when  thin  fragments  are  for 
a  long  time  submitted  to  a  powerful  flame  the  edges  become  rounded, 
and  a  colourless  vesicular  scoria  is  produced.  The  transparent  varieties 
become  milky. 

With  borax  it  forms  a  dear  and  generally  colourless  glass,  which 
effect  is  also  produced  by  soda.  With  the  phosphor  salt  it  is  with 
difficulty  dissolved  without  the  formation  of  a  silicious  skeleton. 

Of  this  mineral  we  possess  several  analyses,  of  which  the  following 
are  three :  the  first  being  an  Emerald  from  Peru,  by  Klaproth ;  the 
second  a  Beryl  from  Siberia,  by  the  same  chemist;  and  the  third  a 
Beryl  from  Broddbo,  near  Fahlun,  in  Sweden : — 

Beryl.  Beryl. 

Emerald.  Siberia.  Broddbo. 

Silica 68*50  66*45  68*85 

Alumina 15*75  16*75  17*60 

Glucina 12*50  15*50  13*18 

Oxide  of  Iron     .    .      .      100  0*60  0*72 

Oxide  of  Columbium  0*00  0*00  0*27 

Oxide  of  Chromium  0*30  000  000 

Lime  .    .    .    .    .    .    .      0*25  000  0*00 

This  species  contains  several  varieties,  of  which  the  two  known 
among  lapidaries  under  the  name  of  Emerald  and  Aquamarine,  or 
Precious  Beryl,  are  the  most  worthy  of  attention.  These  varieties, 
though  distinguished  by  some  mineralogists  as  forming  distinct 
species,  differ  however  only  in  colour,  the  term  Emerald  being  applied 
to  those  possessing  the  peculiar  rich  deep  green  so  well  known  as  the 
emerald-green,  while  all  the  other  varieties  are  comprehended  under 
the  name  of  Beryl ;  those  which  are  clear,  transparent,  and  possess  a 
good  colour,  present  various  shades  of  sky-blue  or  mountain-green, 
being  the  Aquamarine  or  Precious  Beryl  The  colour  of  the  Emerald 
is  attributed  to  the  small  quantity  of  green  oxide  of  chromium  which 
has  been  found  in  the  specimens  from  Peru ;  while  the  varieties  in  the 
tints  of  Beryl  may  be  considered  to  be  produced  by  admixtures  of 
the  oxides  of  iron,  the  yellow  being  the  colour  of  the  peroxides  of 
iron,  and  the  mountain-green  and  the  various  shades  of  blue  being  the 
effect  of  varying  quantities  of  the  protoxide,  to  the  presence  of  which 
the  common  bottle-glass  owes  its  tint. 

The  following  localities  produce  the  finest  Emeralds  : — The  mines  in 
the  Tunca  Valley,  situated  in  the  mountains  between  New  Granada 
and  Fopayan,  and  not  far  from  the  town  of  Santa  Fe*  de  Bogota, 
where,  according  to  Humboldt,  they  are  found  in  veins  traversing  clay- 
slate,  hornblende-slate,  and  granite ;  the  Heubach  Valley,  in  the  dis- 
trict of  Pinzgau,  Salzburg,  where  they  occur  imbedded  m  mica-slate, 
and  are  inferior  in  colour  to  those  from  Peru ;  varieties  have  also  been 
lately  found  in  some  old  mines  in  Mount  Zabarah,  in  Upper  Egypt, 
from  which  spot  the  ancients  are  supposed  to  have  derived  their 
emeralds. 

The  varieties  known  by  the  name  of  Beryl  are.  found  principally  in 
Siberia  and  Brazil :  in  the  former  country  it  occurs  in  the  granite 
district  of  Nertschinsk  and  also  in  the  Uralian  and  Altai  Mountains, 
sometimes  in  very  large  crystals,  prisms  having  been  found  upwards 
of  a  foot  in  length.  In  the  granitic  mountains  of  Odon  Tchelon,  in 
Dauria,  three  very  interesting  mines  occur  at  different  elevations  in 
the  mountain;  in  the  lowest  are  found,  irregularly  disseminated 
through  a  mass  of  semi-decomposed  granite  mixed  with  ferruginous 
clay  and  nodules  of  Wolfram,  prismatic  crystals  of  Beryl  of  a  greenish- 
yellow  colour,  rarely  exceeding  one  inch  in  length.  Some  hundred 
feet  higher  occurs  the  second  mine  in  a  vein  of  micaceous  day,  from 
which  the  most  valuable  crystals  are  obtained ;  their  colour  is  of  a 
pale  but  pure  green,  and  their  size  frequently  considerable.  The 
third  mine  is  situated  in  a  vein  of  white  indurated  clay  on  the  summit 
of  a  mountain ;  in  this  mine  the  varieties  are  usually  of  a  pale  greenish- 
blue,  but  sometimes  they  are  found  of  a  pure  but  pale  sky-blue.  They 
are  here  remarkably  transparent.  Imbedded  crystals  and  massive 
varieties  are  also  found  at  Limoges,  in  France ;  near  Zwiesel,  on  the 
Rabenstein,  in  Bavaria;  at  Fimbo  and  Broddbo,  near  Fahlun,  in 
Sweden ;  and  likewise  in  some  of  the  tin-mines  in  Saxony  and  Bohemia. 

An  enormous  specimen  is  also  described  in  Silliman  s  '  Journal '  as 
having  been  found  at  Acworth  in  New  Hampshire,  United  States. 
Its  dimensions  are  stated  to  be  4  feet  in  length  and  54  inches  across 
the  lateral  planes,  and  the  weight  to  be  238  pounds. 

Specimens  of  Beryl  have  also  been  found  in  several  of  the  primary 
districts  of  Ireland ;  those  from  the  granite  of  the  Moume  Mountains, 
in  the  county  of  Down,  are  the  finest  In  this  locality  they  are  asso- 
ciated with  topaz,  black  quartz,  felspar,  and  mica.  In  Scotland  it  is 
found  in  the  granite  at  Rubieslaw  quarry,  near  Aberdeen,  and  also  in 
broken  pieces  in  the  sand  of  the  rivers  of  that  county. 
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The  value  of  the  Emerald  depends  not  only  on  its  size,  colour,  and 
brilliancy,  but  also  on  its  being  free  from  flaws,  by  which  this  gem  is 
frequently  greatly  deteriorated  in  the  eye  of  the  jeweller.  The  follow- 
ing is  the  rate  at  which  varieties  of  a  fine  oolour  and  free  from  fissures 
may  be  procured,  as  stated  by  Beudant : — 

A  stone  of  5  grs.  from  100  to  120  francs. 
8        „        240  francs. 
15        „      1500      „ 
-24        „      2400      „ 

BEHYX,  a  genus  of  Fishes  of  the  order  Acanthopterygii,  and 
belonging  to  a  little  group  of  the  family  Pcrcida,  in  which  the  species 
possess  more  than  seven  branchial  rays,  whereas  all  the  other  genera 
included  in  the  first  division  of  this  order  (in  which  division  the 
cheeks  are  not  defended  by  indurated  plates)  possess  seven  or  less. 

Cuvier,  in  his  'Regno  Animal/  mentions  three  other  genera 
belonging  to  this  group:  namely,  Bolocmtrum,  Myriprutis,  and 
Trackichthys. 

The  other  characters  of  Beryx  are  as  follows : — Ventral  fins,  with 
one  spine  and  ten  soft  rays ;  the  back  furnished  with  but  one  slightly- 
extended  fin,  and  some  indistinct  small  spines  on  its  anterior  edge. 

Several  species  are  fossiL  B.  orncUut  occurs  in  the  Chalk  of  Sussex. 
Mantell  figured  it,  under  the  title  of  Zeus  Zewetienrii,  in  the  '  Geology 
of  Sussex.'     Two  other  species  occur  in  the  British  Chalk. 

BESHAN,  a  name  given  to  the  Balm  of  Mecca,  the  produce  of 
BaUamodendron  OpobaUamum.     [Balbamodendron.J 

BE'TA,  a  genus  of  plants  belonging  to  the  natural  order  Ckenopth 
diacea,  among  which  it  is  known  by  its  having  large  succulent  roots, 
and  a  green  calyx  united  halfway  to  a  hard  rugged  nut.  The  species 
are  found  in  Europe,  the  north  of  Africa,  and  the  western  parts  of 
Asia;  four  are  cultivated  as  esculents,  the  others  are  mere  weeds. 

B.  vulgaris,  Common  Beet,  is  said  to  be  found  in  a  wild  state  along 
the  whole  of  the  sea-coast  of  the  Mediterranean,  and  in  Egypt ;  it  is 
however  chiefly  known  as  a  plant  cultivated  in  gardens,  for  its  carrot-like 
sweet  and  tender  roots.  Several  sorts  are  mentioned  by  writers  on 
gardening,  varying  in  the  size,  form,  colour,  and  sweetness  of  their 
roots :  of  these  however  two  are  much  more  worth  cultivating  than 
the  others,  namely,  the  small  red  variety  and  the  long  yellow  variety ; 
they  are  the  most  delicate,  the  sweetest,  and  have  the  richest  colour 
when  served  at  table. 

B.  aUusima,  Mangel  Wurzel,  is  a  much  larger  and  coarser  plant 
than  the  Common  Beet,  from  which  it  is  principally  known  by  its 
roots  being  marked  internally  with  zones  of  red  and  pink  or  white. 
It*  native  country  is  unknown ;  by  some  it  is  reckoned  a  mere  variety 
of  the  Common  Beet,  but  this  is  scarcely  probable,  considering  that  it 
is  permanently  reproduced  from  seed ;  others  state  that  it  is  a  hybrid 
between  the  Common  and  Chard  Beet,  our  third  sort,  of  which  however 
there  is  neither  proof  nor  probability.  Mangel  Wurzel  is  an  object  of 
extensive  cultivation  for  feeding  cattle;  its  leaves  afford  a  very 
nutritious  food  for  all  kinds  of  live  stock,  and  the  roots,  from  their 
extreme  sweetness,  are  by  many  farmers  considered  the  most  valuable 
of  all  the  agricultural  plants  upon  which  cattle  are  fed  in  winter. 
Independently  of  their  use  for  cattle,  Mangel  Wurzel  roots  have  been 
extensively  employed  in  the  manufacture  of  sugar.  They  are  still 
employed  in  France  in  the  manufacture  of  sugar ;  and  an  attempt 
has  lately  been  made  in  Ireland  to  use  them  for  the  same  purpose. 
For  this,  the  common  red  and  white  Mangel  Wurzel  will  perhaps  be 
found  beat  suited  in  this  country,  in  consequence  of  its  hardiness,  and 
the  great  weight  per  acre  which  it  will  afford ;  but  the  French  have 
preferred  a  perfectly  white  kind,  which  is  said  to  exceed  the  former 
in  nutritive  properties,  in  the  proportion  of  two  to  one ;  they  also 
grow  a  sort  with  white  roots  and  a  purple  crown,  and  another  white 
within,  and  yellow  on  the  outside.  The  yellow  Field-Beet,  which  has 
been  a  good  deal  cultivated  in  this  country,  is  apparently  a  variety  of 
B.  vulgaris,  and  is  too  unproductive  in  most  situations  to  bear 
comparison  with  the  others. 

B.  cycla,  Chard  Beet,  is  inferior  to  the  two  last  in  the  size  of  its 
roots,  but  is  remarkable  for  the  thickness  of  the  ribs  of  its  leaves, 
which  are  white,  yellow,  green,  orange  coloured,  or  deep  crimson,  in 
different  varieties.  It  is  cultivated  like  the  Common  Beet,  but  the 
leaves  only  are  used  in  soups,  or  their  ribs  are  cut  out  and  stewed 
like  sea-kail.  They  have  however  an  earthy  taste,  which  is  not  in  the 
power  of  cookery  wholly  to  remove,  on  which  account  they  are  little 
esteemed.  The  French  call  this  species  Poiree  a  Cardes.  It  is  said 
to  have  been  introduced  to  France  from  Portugal;  but  its  native 
station  is  unknown. 

B.  maritima,  Sea-Beet,  unlike  the  three  last,  is  a  prostrate  plant, 
with  numerous  entangled  branches  and  a  tough  woody  root  It  is 
found  abundantly  on  many  parts  of  the  southern  coast  of  England, 
and  is  a  common  European  shore-plant,  preferring  a  chalky  soil  Its 
leaves  are  small,  ovate,  deep  green,  orenelled,  rather  sharp-pointed, 
flat,  succulent,  and  placed  on  long  stalks.  Its  flowers  are  green  and 
arranged  in  spikes,  each  being  subtended  by  a  small  leafy  bract  It 
is  a  perennial,  and  one  of  the  most  valuable  plants  known  for  spinach ; 
its  leaves  when  dressed  are  extremely  delicate  and  well-flavoured,  and 
easily  reduced  into  thafc  pulpy  substance  which  constitutes  the  great 
merit  of  good  spinach.  It  thrives  in  a  garden  without  any  sort  of 
care,  and  is  rather  a  handsome  plant  when  growing  among  rubbish, 
for  its  leaves  are  a  particularly  rich  green,  and  not  liable  to  be  scorched 
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by  the  nun,  or  to  be  injured  much  by  insects.  It  is  increased  by 
seeds,  which  it  yields  in  Abundance.     [Beit,    in  Aura  aid  So.  Div.] 

BETEL,  the  leaf  of  an  intoxicating  kind  of  pepper.     [PlW.] 

BETEL-NUT  PALM.     [Ahica.] 

BETHY'LUS,  a  genua  formed  by  Cuvisr,  and  placed  by  him  under 
his  second  order  of  Birds  {Let  Pamertata),  in  the  first  tribe  (Dmtv 
roetrei),  and  in  the  first  family  {Laniada).  He  says  that  there  is  but 
one  species  known  (Laniui  Lerrriamu  of  Shaw,  Lannu  picaitu  of 
Latham),endthattheGreatShrike(Z^tiucoriMiwof  Shaw)  approaches 
it,  though  L.  eorrmiulias  the  bill  more  compressed. 

Vieillot  has  changed  the  generic  name  to  Cittopii,  and  JDliger  makes 
it  a  Tangara, 

The  genua  is  thus  characterised  by  Vieillot : — Bill  abort,  robust, 
swollen,  a  little  compressed  towards  the  end ;  upper  mandible  notched 
and  curved  at  the  point :  gape  ciliated  j  the  third  and  fourth  quills 
longest  ;■  outer  toes  united  nt  their  base. 

l,e  Vaillant  has  figured  this  bird  (plate  60)  under  the  name  of  Fie 
Pic-Grciche.  White  and  black  are  the  only  colours  of  its  plumage, 
distributed  like  those  of  the  magpie  which  it  is  said  to  resemble  in 
miniature  in  Guyana  and  Brazil,  where  it  is  a  Entire. 

BETBY'LUS,  a  genus  of  Hymenopterous  Insects  of  the  family 
Procfotrupidte.  Its  principal  distinctive  characters  are —  antennas  geni- 
culated,  13-jointed  in  both  sexes;  the  head  is  depressed  and  the 
prothorax  very  elongate  and  almost  triangular.  The  wings  have  only 
one  large  marginal  cell,  not  closed;  abdomen  conical;  legs  short, 
femora  thick. 

These  little  four-winged  flies,  which  are  remarkable  for  their  largo 
depressed  heads,  are  not  very  unlike  ants  in  their  appearance,  and  are 
found  in  flowers  and  sometimes  on  the  leaves  of  shrubs,  to  which  they 
resort  in  search  of  small  caterpillars,  which  they  store  up  in  cells  to 
nourish  their  future  progeny.  The  principal  haunts  of  these  insects 
are  dry  sandy  situations. 

BETONICA.    [Bktoht.] 

BETOHT,  tho  common  name  of  the  Stocky  Baonica  [Stachtb], 
which  was  formerly  described  under  the  name  of  Betonica  officinale. 

BETDLA,  a  genus  of  trees  or  shrubs,  belonging  to  the  natural  order 
Bttulacta.  It  is  characterised  by  its  flowers  growing  in  catkins,  the 
scales  of  which  are  thin  and  thrse-lobed,  and  by  the  scalea  subtending 
three  flat  fruits,  each  furnished  with  two  styles,  and  expanded  into  a 
thin  wing  on  either  side  ;  these  froita  are  what  are  vuigularly  called 
birch-seeds.  The  species  ore,  with  one  exception,  found  beyond  the 
tropic  in  the  northern  hemisphere ;  the  species  of  the  southern 
hemisphere  is  a  little  evergreen  plant  called  B.  antarctica,  of  which 
little  is  recorded  except  that  it  inhabits  Tierra  del  Fuego. 

The  more  remarkable  species  of  this  genus  may  be  conveniently 
disposed  according  to  their  prevailing  geographical  distribution. 


B.  alba,  the  Common  Birch.  Branches  erect,  when  young  covered 
with  a  short  close  down  never  smooth,  and  waited ;  leaves  with  a 
somewhat  rhomboids!  form,  ovate,  generally  doubly  serrated,  with 
downy  footstalks,  acute,  but  not  tapering  to  the  point ;  catkins  pen- 
dulous. A  native  of  Europe  from  the  most  northern  to  the  most 
southern  countries,  in  the  latter  however  not  appearing  except  on 
mountains  at  a  considerable  elevation;  on  Mba,  it  does  not  occur 
below  4702  feet  above  the  sea,  according  to  PhilippL  It  is  also  found 
eaatward  in  Asia,  as  for  at  least  as  ths  Altai  Mountains.  Although 
this  species  is  not  much  valued  for  its  timber,  it  is  extremely  useful 
for  many  other  purposes.  Russia  skins  are  said  to  be  tanned  with  the 
empyreumatic  oil  of  its  bark,  from  which  the  peculiar  odour  of  auoh 
leather  is  derived.  Cordage  is  obtained  from  it  by  the  Laplanders, 
who  also  prepare  a  red  dye  from  it ;  the  young  shoots  serve  to  nourish 
their  cattle,  and  vinegar  is  obtained  from  the  fermented  aap.  The 
inhabitants  of  Finland  use  the  leaves  for  tea,  and  both  in  Lapland  and 
Greenland  strips  of  ths  young  and  tender  bark  are  used  as  food.  From 
the  timber  are  manufactured  hoops,  yokes  for  cattle,  bowls,  Wooden 
spoons,  and  other  articles  in  which  lightness  without  much  durability 
is  sufficient ;  baskets  and  hurdles  are  often  made  of  parts  of  its  shoots ; 
and  from  its  rising  sap,  extracted  by  means  of  openings  cut  into  ita 
alburnum  in  the  spring,  and  fermented,  a  kind  of  wine  is  obtained 


e  destroyed  by  the  Bashkirs  and  other  barbarian 
soldiers  in  the  Russian  service,  by  being  tapped  for  their  juice. 

The  Birch  naturally  grows  in  poor  sandy  soil,  on  which  it  thrives 
fully  as  well  se  in  that  of  a  more  fertile  kind.  It  is  said  to  attain 
sometimes  the  height  of  70  feet,  with  a  diameter  of  2  feet ;  in  England 
it  does  not  acquire  such  considerable  dimensions.  As  it  approaches 
both  ita  northern  and  southern  limits  it  gradually  decreases  in  sua, 
conformably  to  the  lawi  which  regulate  vegetable  development.  Its 
bark  Is  sua  to  be  very  durable. 

B.  pcndmla,  the  Weeping  Birch.  Branches  drooping,  when  young 
perfectly  smooth,  and  marked  with  little  pearly  specks  ;  leaves  with 
a  somewhat  rhomboids!  form,  ovate,  either  doubly  or  singly  serrated, 
acute,  but  not  tapering  to  the  point,  sometimes  slightly  hairy  ;  catkins 
pendulous.  Very  common  in  different  parts  of  Europe,  along  with 
the  last,  in  the  properties  of  which  it  appears  to  participate,  and  with 
which  it  is  often  improperly  confounded.    It  differs  from  »•—"--- 


Birch  not  only  in  ita  weeping  hebH,  but  tlao  in  its  young  shoots  being 
quite  smooth,  bright  chestnut  brown  when  ripe,  and  then  covered 
with  little  white  warta.  The  Bdvia  pontics;  of  the  nurseries  is  a 
slight  variety,  with  a  few  straggling  hairs  on  the  leaves  and  leafstalks, 
and  a  less  drooping  habit. 


a  Birch  (Jtosfe  alba). 
of  a  barren  scale,  wits  ths  anthers  attached ;  3,  Inside  of  a 
i  the  otdiIss  attached ;  s,  an  orsrv  out  through  perpendlcu- 
>t  a  sole,  with  three  ripe  fruit. ;  6,  a  rips  trait  of  the  natural 
e  nuurolfled ;  7,  a  transverse  ■eetloD,  and  8,  a  perpendieulu 
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B.  puictccni,  the  Downy  Birch.  Branches  erect,  covered  all  over 
with  very  close  down ;  leavea  heart-shaped,  ovate,  taper-pointed, 
doubly  and  sharply  serrated,  very  downy.  A  smaller  species  than  the 
first,  found  in  the  bogs  of  Germany  ;  a  variety  of  it  is  called  Betvlo 
urticifolia  in  gardens. 

B.  nana,  the  Dwarf  Birch.  Leaves  orbicular,  crenatcd,  with  strongly 
marked  veins  on  the  under  aide ;  catkins  upright  A  small  bush, 
found  in  Lapland  and  the  mountainous  parts  of  other  northern 
countries ;  it  even  stretches  across  the  whole  continent  of  Asia  as  far 
sa  Unalaeohka.  To  the  people  of  the  south  this  plant  has  no  value, 
but  to  the  Laplanders  it  affords  a  large  part  of  their  fuel ;  and  its 
winged  fruits  are  reported  to  be  the  favourite  food  of  the  ptarmigan. 
The  place  of  this  is  Occupied  in  America  by  a  species  called  Belvia 
glandmota. 

Ariatic  Birchti. 

B.  Bhojpattra,  Indian  Paper  Birch.  Leavea  oblong,  acute,  with  nearly 
simple  aerratures,  somewhat  heart-shaped  at  the  base ;  their  stalks, 
veins,  and  twigs  hairy ;  ripe  catkins,  erect,  cylindrical,  oblong ;  bracts 
smooth,  woody,  two-parted,  blunt,  much  longer  than  the  fruit,  which 
has  narrow  wings.  A  tree  found  on  ths  Alps  of  Gnrwal  and  Kumaon, 
where  it  was  discovered  by  Dr.  Wallich,  who  informs  us  that  its  thin 
delicate  bark  furnishes  the  masses  of  flexible  laminated  matter,  of 
wbioh  great  quantities  are  brought  down  into  the  plains  of  India  for 
lining  the  tubes  of  hookahs.  The  Sanscrit  name  of  the  substance  is 
Boons.  (Wall. '  Plant  As.  Bar.,'  voL  ii.  p.  7. )  The  bark  of  this  species 
is  of  a  pale  cinnamon  colour.    It  is  nearly  allied  to  B.  papyrae**. 

B.  acuminata,  the  Tapering-Leaved  Birch.  Leaves  ovate,  lanceolate, 
somewhat  simply  serrated,  toper- pointed,  smooth,  dotted  beneath, 
leafstalks  and  twigs  quits  smooth ;  ripe  catkins,  very  long,  pendulous, 
cylindrical,  crowded ;  their  rachis  and  the  bracts,  which  are  auricled 
at  the  bass,  downy.  Found  on  many  of  the  mountains  of  NepauL, 
and  in  the  great  valley  of  that  country,  following  the  course  of  riven, 

B.  nitida.  Shining  Birch. 

B.  qjHmdMatachya,  Cylindrical  Spiked  Birch.  These  two  last  species 
are  found  In  Kumaon. 

American  Bircha. 

B.  poptiii/uiw,  the  Poplar-Leaved  or  White  American  Birch,  Catkins 
pendulous ;  branches  perfectly  hairless,  drooping,  very  much  covered 
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with  resinous  warts ;  leaves  triangular,  taper-pointed,  doubly-toothed, 
on  long  weak  stalks.  This  species  la  more  an  object  of  ornament  than 
of  utility.  It  rarely  grows  more  than  20  or  25  feet  high,  except  in 
very  rich  soils,  when  it  is  said  to  become  somewhat  taller.  It  is  a 
native  of  the  northern  parts  of  North  America,  from  the  lower  parts 
of  New  York,  New  Jersey,  and  Pennsylvania,  to  Canada.  Michaux 
says  that  its  bark  cannot  be  divided  into  thin  plates  like  that  of  the 
Paper-Birch  or  common  European  species.  It  is  very  like  the  Euro- 
pean B.  pendula,  from  which  the  characters  we  have  assigned  it  are 
sufficient  to  distinguish  it. 

B.  nigra  (B. rubra,  Michaux;  B.  lanvlata,  A.  Mich.),  the  Red  Birch. 
Branches  covered  closely  with  a  short  thick  down,  which  they  do  not 
lose  till  the  second  year;  leaves  angularly  rhomboidal,  very  deeply 
doubly  serrated,  acute,  with  the  axils  and  veins  of  the  underside  of 
the  leaf  downy;  stipules  narrow-ovate,  membranous,  smooth,  soon 
dropping  ofE  A  native  of  the  borders  of  rivers,  where  it  grows 
associated  with  planes,  maples,  and  willows,  in  the  southern  provinces 
of  the  United  States,  delighting  as  much  in  heat,  according  to  Michaux, 
as  many  other  species  do  in  cold,  and  therefore  the  best  adapted  for 
planting  in  the  southern  parts  of  Europe.  It  is  a  handsome  species, 
growing  as  much  as  70  feet  high,  and  from  2  to  3  feet  thick,  and  is 
remarkable  for  its  bark  not  being  white  and  shining,  but  brown,  dotted 
with  white,  and  slightly  wrinkled.  The  limbs  of  the  tree  are  large, 
and  the  branches  terminate  in  long  flexible  pendulous  twigs.  Cask 
hoops  are  manufactured  from  its  shoots  when  about  an  inch  in 
diameter;  and  all  the  brooms  used  in  the  streets  of  Philadelphia, 
which  are  far  better  than  those  of  Europe,  are  prepared  from  its  tough 
and  elastic  twigs.    In  this  country  it  is  generally  called  B.  angulata. 

B.  exeeUa  (B.  hUea,  Mich.),  the  Yellow  Birch.  Catkins  erect,  short, 
thick,  nearly  sessile ;  branches  exceedingly  downy  when  young;  leaves 
rhomboidal,  acute  without  any  tapering,  finely  and  regularly  serrated, 
or  nearly  entire;  on  very  downy  stalks ;  stipules  large  and  membra- 
nous. Found  chiefly  in  the  coldest  parts  of  North  America  along  with 
the  Paper-Birch ;  south  of  the  Hudson  River  it  becomes  rare.  Michaux 
states  that  it  is  principally  in  good  alluvial  soil  that  it  thrives,  in 
company  with  black  and  hemlock  spruces  and  ashes;  its  greatest 
heignt  is  from  60  to  70  feet,  with  a  diameter  of  something  more  than 
2  feet.  It  is  said  to  be  a  handsome  tree,  with  a  straight  trunk,  often 
dear  of  branches  as  far  as  30  or  40  feet  from  the  ground.  It  is 
remarkable  for  the  bright  golden  yellow  of  its  bark,  which  shines  as 
if  it  had  been  varnished.  It  is  most  like  B.  nigra,  from  which  its 
thicker  and  more  hairy  catkins  and  simply  serrated  leaves  distinguish 
it,  independently  of  other  characters. 

B.  papyracea,  the  Paper  or  Canoe-Birch.  Catkins  thick,  pendulous, 
on  long  stalks ;  branches  generally  more  or  less  downy  when  young, 
sometimes  hairy ;  leaves  ovate,  occasionally  heart-shaped,  regularly  or 
irregularly  serrated,  smooth  or  downy.  This,  the  moBt  valuable  of  all 
the  species  of  Birch,  is  a  native  of  North  America,  where  it  grows  in 
great  quantities,  not  extending  beyond  78°  to  the  north  nor  43°  to  the 
south,  according  to  Michaux.  The  slopes  of  hills  and  valleys,  where 
the  soil  is  of  good  quality,  are  said  to  be  its  favourite  stations :  in  such 
places  it  often  acquires  the  height  of  70  feet 

Its  wood  is  sometimes  used  in  North  America  for  cabinet  makers' 
work ;  but  it  is  not  of  much  value  for  exposure  to  the  weather,  as  it 
soon  decays  if  subjected  alternately  to  damp  and  dryness.  Its  bark  is 
the  part  which  is  the  most  esteemed;  this  part  is  said  to  be  so 
durable  that  old  fallen  trees  are  stated  to  be  frequently  found  with 
their  form  so  well  preserved  that  one  would  think  them  perfectly 
sound,  but  upon  examining  them  it  is  found  that  the  whole  of  the 
wood  is  rotted  away,  and  nothing  is  left  but  the  sound  and  solid  case 
of  bark.  This  part  is  used  for  a  number  of  useful  purposes;  log- 
houses  are  sometimes  thatched  with  it ;  little  boxes,  cases,  &c,  and 
even  hats  are  manufactured  from  it ;  but  its  great  value  is  for  making 
canoes.  For  the  purpose  of  obtaining  pieces  sufficiently  large  for 
such  a  purpose,  we  are  informed  by  Michaux  that  the  largest  and 
smoothest-barked  trees  are  selected.  In  the  spring  two  circular 
incisions  at  the  distance  of  several  feet  are  made,  and  a  longitudinal 
incision  on  each  side ;  then  by  introducing  a  wedge  of  wood  between  the 
trunk  and  bark,  the  latter  is  easily  detached.  With  threads  prepared 
from  the  fibrous  roots  of  the  White  Spruce-Fir  (Abie*  alba),  the  pieces 
of  bark  are  sown  together,  over  a  lignt  frame-work  of  wood,  and  the 
seams  are  caulked  with  the  resin  of  the  Balm  of  Gilead  Fir.  Canoes 
of  this  sort  are  so  light  as  to  be  easily  transported  on  the  shoulders  of 
men.  It  is  said  that  one  capable  of  carrying  four  persons  and  their 
baggage  only  weighs  from  40  to  60  pounds. 

B.  lenta  (B.  carpinifolia,  A.  Mich.),  the  Soft,  Black,  or  Cherry-Birch. 
Catkins  short,  erect;  branches  quite  smooth;  leaves  thin,  cordate, 
oblong,  tapering  to  a  point,  simply  or  doubly  serrated,  downy  when 
young,  smooth  afterwards;  stipules  very  large  and  membranous. 
None  of  the  American  birches  produce  timber  so  valuable  as  this ; 
whence  one  of  its  American  names  is  Mountain  Mahogany.  Its  wood 
is  hard,  close-grained,  and  of  a  reddish  brown ;  it  is  imported  into 
this  country  in  considerable  quantity,  under  the  name  of  American 
birch,  for  forming  the  slides  of  dining-tables,  and  for  similar  purposes. 
It  is  abundant  in  the  midland  states,  as  in  New  York,  New  Jersey, 
and  Pennsylvania,  but  more  to  the  south  it  only  appears  on  the 
summits  of  the  Alleghanies.  Beep  rich  soil  is  what  it  prefers ;  and 
when  it  attains  its  greatest  dimensions,  which  are  as  much  as  70  feet 


of  height,  and  8  feet  of  diameter,  it  is  a  handsome  tree,  budding 
remarkably  early  in  the  spring,  when  its  leaves  are  covered  with  a 
short  thick  coat  of  down ;  this  disappears  later  in  the  season,  and 
leaves  them  of  a  bright  and  lively  green.  It  grows  with  unusual 
rapidity.  It  is  rarely  seen  in  this  country,  although  it  is  perhaps  one 
of  the  best  suited  to  our  climate.  The  +.hinn«qa  of  its  leaves, 
combined  with  their  oblong  figure,  distinguishes  this  from  all  the 
other  species. 

BETULA'CEiE,  Birchworts,  the  Birch  Tribe,  a  natural  order  of 
Apetalous  Dicotyledonous  plants.  It  was  formerly  comprehended, 
along  with  other  groups,  in  what  were  called  Amentacece,  because  it 
bears  its  flowers  in  amenta,  or  catkins ;  but  it  is  distinguished  from  all 
those  which  agree  with  it  in  this  particular,  by  its  flat,  one-seeded, 
two-celled,  membranous  fruit,  and  pendulous  ovules.  All  the  species 
are  either  trees  or  shrubs,  with  the  fertile  flowers  in  one  catkin  and 
the  barren  in  another,  and  they  have  in  general  the  main  lateral 
veins  of  their  leaves  running  straight  from  the  midrib  to  the  margin, 
without  curving  inwards.  They  are  found  in  the  colder  parts  of  the 
world,  or  in  mountainous  regions  in  hot  countries.  The  only  genera 
belonging  to  this  order  are  Ainu*  and  Bctula.  [Auras ;  Betula.] 
Lindley  places  the  order  between  Myricacea  and  AlHngiacea. 

BEUDANTITE,  a  black  mineral,  with  a  resinous  lustre  and  rhom- 
bohedral  crystals.  It  contains  oxides  of  lead  and  iron.  It  is  found 
at  Horhausen  on  the  Rhine. 

BEWICK'S  SWAN,  the  Oygnus  BewickU.    [Cyghina] 

BIAPHO'LIUS  (Leach),  a  genua  of  Bivalve  Shells,  indistinctly 
known,  and  which  Rang  considers  to  be  identical  with  the  genus 
Uiatdla  of  Daudin.    [Ptloridia.] 

BIB,  a  Fish.    [Morrhua.] 

BI'DENS,  a  genus  of  plants  belonging  to  the  natural  order  Compo- 
site, the  suborder  Corymbifcrce,  tribe  Senecionidea,  subtribe  Udian- 
thece,  division  Bidentideas.  It  has  monogamous  disooidal  heads, 
sometimes  radiant ;  the  florets  of  the  ray  neuter  ligulate,  of  the  disk, 
hermaphrodite,  tubular;  the  receptacle  flat;  the  involucre  of  two 
rows,  the  outer  row  spreading ;  the  branches  of  the  style  surmounted 
by  short  cones ;  the  fruit  compressed,  angular,  rough  at  the  edges, 
the  angles  terminating  in  2-5  stiff  retrorsely  hispid  bristles.  The 
genus  has  been  named  Biden*  from  the  two  bristles  which  most  fre- 
quently surmount  the  teeth.  A  great  number  of  species  belonging  to 
this  genus  have  been  described,  but  they  are  generally  inconspicuous 
weeds.  They  have  been  found  in  Europe  and  North  and  South 
America.  Two  are  natives  of  Great  Britain  in  marshy  and  watery 
places,  B.  bipartita  and  B.  eernua.  The  latter  is  the  Cereopsi*  Biden* 
of  Linnaeus.     (Babington,  Manual ;  Lindley,  Natural  System.) 

BIGBONE  LICK,  a  place  in  Kentucky  (United  States),  where  great 
numbers  of  fossil  mammalia  occur  in  a  dark-coloured  marshy  soil, 
covered  by  gravel  and  resting  on  blue  olay.  The  bones  of  filcpha* 
primigenius  and  Mastodon  maximus  are  very  numerous.  With  them 
lie  bones  of  Magalonyx  Jeffersonii,  Bo*  bombifrons,  Bo*  PaUasii,  and 
Oervus  American**.  (Rogers,  On  American  Geology;  British  Association 
Report*  for  1884.) 

BIGENEBI'NA,  D'Orbigny's  name  for  a  genus  of  Foraminifera, 
which  he  originally  described  as  minute  Cephalopoda.  There  are  two 
subgenera ;  the  first  consisting  of  the  Bigenermcs  properly  so  called, 
with  a  central  opening,  and  the  other  of  the  Oemmulina  (D'Orbigny) 
with  a  marginal  opening.    [Foramivifkra,  see  Supplement.] 

BIGNO'NI  A,  a  genus  of  plants  named  by  Toumefort  after  the  Abbe" 
Bignon,  librarian  to  Louis  XIY.  It  forms  the  type  of  the  monopetalous 
order  of  Exogens,  Bignoniacea.  It  has  a  campanulate  5-toothed  rarely 
entire  calyx ;  the  corolla  with  a  short  tube,  a  campanulate  throat, 
and  a  5-lobed  bilabiate  limb ;  the  stamens  four,  didynamous,  with  the 
rudiments  of  a  fifth ;  lobes  of  the  anther  divaricate ;  stigma  bilamel- 
lated ;  capsule  siliqui-formed,  2-oelled,  with  the  dissepiment  parallel 
with  the  valves ;  the  seeds  in  two  rows,  imbricate,  transverse,  with 
membranous  winga.  Nearly  100  species  of  this  genus  of  elegant  plants 
have  been  described.  They  are  usually  climbing  shrubs  furnished 
with  tendrils,  having  opposite,  single,  conjugate,  ternate,  pinnate,  or 
digitate  leaves.  The  flowers  are  mostly  in  terminal  or  axillary  pani- 
cles. The  corollas  are  trumpet-shaped,  and  are  coloured  variously, 
white,  yellow,  orange,  nurple,  violet,  or  rose. 

All  the  species  of  this  genus  are  splendid  plants  while  in  blossom, 
and  deserve  a  place  in  every  collection.  Most  of  them  are  climbers, 
and  adapted  for  training  up  rafters  and  pillars,  but  they  only  grow 
freely  in  stoves.  A  mixture  of  loam  and  peat  is  best  adapted  for  their 
growth,  and  cuttings  will  strike  readily  under  a  handglass  in  heat, 
either  in  mould  or  sand.  The  species  known  by  the  name  of  this 
genus  which  is  most  abundant  in  our  gardens  is  the  Bignonia  radicans. 
This  and  some  other  species  of  Bignonia  are  now  referred  to  the 
genera  Spathodea  [Spathodra]  and  Tecoma  [Tecoma].  It  is  one  of 
the  few  species  capable  of  living  in  the  open  air  against  a  wall  in  this 
country. 

B.  oequinoxiali*  has  square  glabrous  branches,  glabrous  conjugate 
leaves,  oblong  lanceolate  leaflets,  simple  axillary  tendrils,  2-flowered 
peduncles,  terminal  ones  racemose,  follicles  linear.  It  is  a  native  of 
Guyana.  It  is  applied  by  the  negroes  to  swellings  of  the  feet,  with 
which  they  are  troubled. 

B.  leucoxylon  is  a  tree,  and  has  qulnate  leaves ;  ovate-lanceolate, 
acuminate,  glabrous  leaflets ;  terminal,  solitary,  or  twin  flowers.    Thia 


tat  BHiKOSIACEM 

plant  is  a  native  of  Jamaica,  on  the  banks  of  rivers.  It  hat  white 
flowers,  not  unlike  tboeo  of  Dotard  Smmoimn,  which  come  out 
before  the  leaves.  The  wood  is  of  a  green  or  yellow  colour,  and  it 
sometimes  brought  into  the  market  under  the  name  of  ebony.  It  ii 
said  to  be  an  antidote  to  the  poison  of  Mancbineel. 

B.  Chica  is  a  climbing  plant,  and  has  abrupt]  y-bipinna  to  leaves; 
ooji jugate  elliptic-ovate,  acuminate,  deeply-cordate,  glabrous  leaflet*  i 
axillary  pendulous  panicle*.  It  grows  on  the  banks  of  the  Orinoco. 
A  red  matter  is  extracted  from  its  wood  by  the  Indiana,  with  which 
they  paint  their  bodice.  It  is  called  Chics,  and  has  been  used  in  this 
country  as  a  dye. 

B.  aWiocmhaa  tetragonal  branches,  conjugate  leases,  conaoeous  ellip- 
tic leaflet*,  simple  tendrils,  axillary  6-flowered  peduncles,  a  6-tootiied 
calyx.  It  is  a  native  of  Guyana  and  the  West  Indies.  It  has  large 
white  flowers,  and  is  distinguished  from  all  the  other  speciea  by  its 
peculiar  garlic  odour ;  hence  the  French  name  I  Jane  e.  1'AiL 

(Don,  Gardener's  Dictionary;  De  Candolle,  Prodronm* ; 
Outlina;  OyclofadiaofPlanU.) 

BIQNONIA'CE-E,  Bigmmiadt,  the  Bignonia  Tnbe,  are  Honopela- 
lous  Dicotyledonous  plants  with  irregular  flowers,  a  pod-like  fruit, 
winged  seeds  without  albumen,  and  usually  a  climbing  habit.  They 
are  mostly  shrubs,  inhabiting  the  hotter  parte  of  Asia,  Africa,  and 
America,  and  unknown  in  Europe  except  in  a  cultivated  state  ;  some 
of  them  am  trees  of  cousiderablo  size.  They  generally  are  remarkable 
for  the  huge  else  and  rieh  or  delicate  colouring  of  their  trumpet-shaped 
flowers.  Mo  sensible  properties  of  much  importance  have  been  recog- 
nised among  them.  Several  are  valuable  for  their  timber,  which  pos- 
■essee  extreme  hardness.  According  to  Lindlcy  the  number  of  genera 
in  this  tinier  is  44,  and  the  species  ISO.  They  are  allied  to  Ganeraeca 
and  Crtictntiacetr.  [Biairoma.;  Eocheuooihpiis ;  CtTiLPi;  TBCOaU; 

JjLUEunu.] 


Bifnoniaum — Bfynmia  Itdi/hra, 

I,  A  corona  allt  open ;  3,  a  cap-iheped  disk,  out  of  which  the  ovary  oftei 
stows,  together  with  the  sivle  tut  ttlgma;  3,  a  young  ovary;  1,  a  ripe  pod: 
t,  a  seed ;  6,  an  embryo  extracted  from  the  lnternjnmu  of  thi  >eed. 

BTKH,  or  BISH,  is  the  name  given  amongst  the  Hindoos  to  a  most 
powerful  and  destructive  vegetable  poison.  Dr.  Wallich  refers  the 
plant  to  the  Jmitew/eroz.  [AoOKITrjaL]    It  is  also  oallad  Viah,  Visha, 

BILBERRY,  a  berry-bearing  shrub,  found  on  the  moors  of  most 
countries  in  Europe.    fTaocnaun] 

BILE,  an    animal  fluid  of  a  greenish  colour,  viscid 

The  organ  by  which  the  bile  is  secreted  ia  the  liver.    The  Hi 
distinguished  by  two  peculiarities  :  first,  it  is  the  laigest  gland  in  the 
body;  and  secondly,  it  is  provided  with  two  distinct  seta  of  veins. 


digestion,  unite  together  into  a  large  trunk  named  the  vena  porta".  This 
vein  penetrates  into  the  substance  of  the  liver,  and  ramifies  through 
-•  —  artery;  at  tha-aame  time  the  liver  n — : — 


'easels  termed  the  hepatic  ducts,  which  contain  the  bile,  and  partly 
n  a  set  of  vessels  termed  the  hepatic  veins,  by  which  a  Urge  portion 
of  the  blood  of-  the  vena  porta  ia  transmitted  by  the  ordinary  course 
of  the  circulation  into  the  vena  cava,  the  great  vein  that  returns  the 
blood  from  all  parts  of  the  body  to  the  right  side  of  the  heart. 

[ClBOULATIOW  or  TBI  BLOOD.] 

This  arrangement  is  peculiar.  Then  is  no  other  gland  in  the 
body  in  which  the  disposition  of  the  blood-raaela  ia  at  all  analogous : 
there  ia  no  other  instance  in  which  a  vein  ia  sent  to  a  viand  and 
distributed  to  it  in  the  manner  of  an  artery.  This  peculiarity  has 
naturally  ted  physiologists  to  infer  that  the  vein  in  this  case  performs 
the  ordinary  functions  of  an  artery ;  that  it  carries  on  the  prooeee 
of  secretion,  and  eliminates  its  product,  the  bile,  out  of  venous 
blood. 

But  whatever  doubts  physiologists  may  entertain  by  which  of  the 
■o  groat  vessels  of  the  liver  the  bile  is  secreted,  the  consent  ia 
uveraal  that  the  liver  is  the  gland  by  which  this  fluid  is  formed. 
When  duly  elaborated  in  this  organ,  the  bile  is  received  from  the 
secreting  vessels  by  exceedingly  minute  tubes,  the  anion  of  which 
constitutes  the  excretory  duct  of  the  gland,  which  ia  termed  the 
hepatic  duct.  The  hepatic  duct  pawing  on  towards  the  duodenum, 
which,  physiologically  considered,  ia  a  second  stomach  [  Duouesdm], 
communicates  with  a  small  membranous  cyst  or  beg,  called  the  gall- 
bladder, a  reservoir  for  the  bile.  The  duct  of  the  gall-bladder,  called 
the  cystic  duct,  unites  with  the  hepatic  duct,  and  both  together  form 
a  single  tube,  termed  the  oholedoch  duct,  which  pieroea  the  duodenum. 
Thus  the  hepatic  duct,  carrying  the  bile  away  from  the  liver,  either 
conveys  it  into  the  gall-bladder  by  means  of  the  cystic  duct,  or 
transmits  it  immediately  into  the  duodenum  by  means  of  the  ohole- 
doch duct  The  bile  which  flows  immediately  into  the  duodenum  ia 
called  the  hepatic  bile  ;  that  which  is  contained  in  the  gall-bladder  ia 
called  the  cystic  bile.  There  ia  a  striking  difference  in  the  external 
characters  of  the  two,  cystic  bile  being  of  a  much  deeper  colour,  and 
much  mora  viscid,  pungent,  and  bitter  than  hepatic  bile ;  but  the 
difference  in  their  chemical  properties,  if  there  be  any,  has  not  beea 
ascertained  :  hepatic  bile,  on  account  of  the  difficulty  of  collecting  it 
in  sufficient  quantity,  has  not  been  analysed,  while  some  portion  of 
bile  is  generally  found  in  the  gall-bladder  after  death. 

From  aotual  experiment  it  would  appear  that  the  secretion  of  bile 
is  oontinually  going  on  in  the  living  system.  In  whatever  circum- 
stances an  animal  is  placed— if  the  orifice  of  the  choledoch  duct  be 
laid  bare — the  bile  is  always  seen  to  be  flowing  drop  by  drop  into  the 
intestine.  It  is  observed  to  flow  much  faster  during  the  prooeee  of 
digestion  than  when  the  stomach  is  empty ;  and  there  is  reason  to 
believe  that,  during  the  digestive  process,  the  hepatic  bile  is  secreted 
in  much  larger  quantity  uian  when  the  stomach  is  empty,  and  that 
it  ia  then  conveyed  directly  into  the  duodenum.  The  gall-bladder 
fills  when  the  stemaoh  is  empty,  and  when  the  stomach  ia  full  the 
gall-bladder  becomes  comparatively  empty.  .The  gall-bladder,  however, 
is  seldom  if  ever  completely  emptied.  Vomiting  contribute*!  more 
perhaps  than  any  other  action  of  the  system  to  the  expulsion  of  its 
contents.  Magandie  states  that  he  has  often  found  it  completely 
empty  in  animals  that  died  from  the  effects  of  an  emetic  poison. 

The  physical  characters  of  the  bile  are  aa  follows :— In  colour  it  in 
always  a  deep  brown,  but  when  seen  in  thin  layers  it  has  a  brownish- 
yollow  tint.  It  is  very  fluid,  being  viscid  only  in  new-born  infanta. 
The  specific  gravity  varies  from  1.032  to  1.040.  On  examining  with 
the  microscope  bile  from  the  gall-bladder,  with  which  of  course  a  oer- 
tain  amount  of  mucus  ia  mixed,  there  are  observed  : — 1,  Transparent 
or  grayish  round  vesicles,  about  the  700th  of  a  line  in  diameter ;  they 
disappear  on  the  addition  of  alcohol  or  ether,  and  are  removed  by 
filtration.  2,  Conical  yellow  bodies,  about  the  140th  of  a  line  in 
length,  and  about  the  800th  or  400th  of  a  line  in  breadth,  apparently 
devoid  of  nuclei ;  those  are  epithelial  oells  from  the  gall-bladder. 
3,  Here  and  there  irregular  dark  granules,  which  disappear  on  the 
addition  of  a  solution  of  potash,  apparently  pigment  cells.  4,  Occa- 
sionally minute  crystals  of  cholestenn,  occurring  as  colourless  rhombic 
tablets. 

Chemically  (he  bile  is  composed  of  several  elements  which  have  a 
tendency  to  arrange  themselves  during  chemical  analysis  in  very 
varioua  forms.  Not  only  are  the  four  organic  elements,  carbon, 
hydrogen,  oxygen,  and  nitrogen  present,  but  also  sulphur,  phosphorus, 
sodium,  potassium,  calcium,  and  iron.  The  union  of  the  organic 
elements  in  different  proportions  will  account  for  the  various  sub- 
stances such  as  picromel,  bdlin,  choleic  acid,  colic  acid,  taurine,  4c, 
which  chemists  have  described  in  their  analyses  of  biles.  According 
to  Dr.  Kemp  the  oiganio  portion  of  ox-bile  may  be  represented  by  the 
formula  48  carbon,  43  hydrogen,  13  oxygen,  and  1  nitrogen.  The 
following  analyses  of  ox-bile  and  human  bile,  by  Thenard  and 
Berxeliua,  will  serve  to  show  the  nature  of  bile  as  well  as  the  pro- 
gress of  chemical  inquiry  on  this  subject  when  contrasted  with  mora 
recent  analyses.    According  to  Thenard  the  composition  of  bile  ia  aa 
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Ox-Bile 

Water 700 

Picromel  and  Resin 84*8 

Yellow  matter     .......  4*5 

Soda 4 

Phosphate  of  Soda 2 

Muriate  of  Soda 3*2 

Sulphate  of  Soda 0'8 

Phosphate  of  Lime 1*2 

Oxide  of  Iron      . a  trace. 


800-0 
Human  Bile. 

Water 1000 

Yellow  insoluble  matter 2  to  10 

Albumen 42 

Resin 41 

Soda 5'6 

Salts  the  same  as  in  Ox-Bile        ....  4*5 

According  to  Berzelius,  the  following  is  the  composition  of  Human 
Bile:— 

Water 9084 

Picromel 80 

Albumen 8 

Soda 41 

Phosphate  of  Lime 0*1 

Common  Salt 8*4 

Phosphate  of  Soda  with  some  Lime  .  1*0 

10000 
It  will  be  Been  from  these  analyses  that  the  chief  part  of  the  organic 
elements  was  found  in  the  form  of  picromel  It  was  in  the  year  1888 
that  Demarcay  announced  that  bile  consisted  essentially  of  an  organic 
acid  combined  with  soda.  He  termed  the  acid  choleic,  and  obtained 
it  in  the  following  manner :  bile,  from  which  the  mucus  had  been 
precipitated  by  alcohol,  was  evaporated  on  the  water-bath,  and  10 
parts  of  the  dried  residue  were  dissolved  in  100  parts  of  water,  to  which 
10  parts  of  hydro-chloric  acid  had  been  added.  Allowing  evaporation 
at  a  moderate  temperature  to  proceed,  it  was  observed  that  a  dark  green 
oil  collected  on  the  surface,  while  at  the  same  time  the  fluid  became 
turbid.  On  removing  the  oil  and  allowing  the  fluid  to  rest  for  some 
time,  it  gradually  became  clear,  with  the  precipitation  of  a  green 
deposit.  This  dark  green  bitter  precipitate  is  Demarcay's  choleic  add, 
and  is  regarded  by  him  as  constituting  nine-tenths  of  the  solid  consti- 
tuents of  the  bile.  It  is  still  mixed  with  margario  acid,  cholesterin, 
pigment,  Ac,  After  their  removal  it  forms  a  yellow  spongy  matter, 
which  rapidly  absorbs  oxygen  from  the  atmosphere,  is  very  bitter, 
slightly  soluble  in  ether,  soluble  in  water,  and  very  soluble  in  aloohoL 
The  choleate  of  soda,  obtained  by  adding  an  alcoholic  solution  of  soda 
to  an  alcoholic  solution  of  choleic  acid,  and  then  passing  a  current  of 
carbonic  add  through  it  to  remove  the  excess  of  soda,  possesses  all 
the  characters  of  bile ;  it  yields  on  evaporation  a  brown  resinous  mass, 
and  is  soluble  in  water  and  in  alcohoL 

When  choleic  add  is  boiled  with  hydrochloric  add  it  yields 
ammonia,  taurine,  and  choloidic  add ;  the  latter  being  insoluble  is 
deposited.  The  formula  usually  assigned  to  choleic  acid,  taurine, 
and  choloidic  acid  differ  only  slightly  from  the  formula  given  above 
for  the  organic  portion  of  ox-bile. 

But  it  has  been  recently  shown  by  Redtenbacher  that  taurine 
contains  as  much  as  25  per  cent,  of  sulphur. 

As  an  instance  of  modern  chemical  analysis  we  give  the  two  follow- 
ing analyses.  The  bile  in  these  cases  was  obtained  from  healthy  men, 
killed  by  severe  acddents : — 

1.  2. 

Water 8600  85*92 

Solid  constituents     .        .    .        1400  1408 

Choleate  of  Soda   .  .        10*22  914 

Cholesterin       ....  0*16  0*26 

Margarin  and  Olein  0*32  0*92 

Mucus 2*66  2*98 

Chloride  of  Sodium  0*25  0*20 

Tribasic  Phosphate  of  Soda  .  0*20  0*25 

BarioPhosphaW^^J  Q.18  028 

Sulphato  of  Iron       .        .    .  0*02  0*04 

Peroxide  of  Iron  •        .  traces  traces 

Platner  succeeded  in  obtaining  choleic  add  and  choleate  of  soda  in  a 
crystallised  form.  Sugar  has  also  been  recently  demonstrated  to 
exist  in  the  bile.  Gmetin  and  Strecker  have  also  obtained  from  dried 
bile  an  add  which  they  call  choleic,  and  other  substances  have  been 
procured  from  the  bile  of  lower  anim^W 

One  of  the  uses  which  the  bile  serves  in  the  economy  is  to  produce 
a  specific  change  upon  the  aliment  in  a  certain  stage  of  the  digestive 
process.  The  first  change  which  the  food  undergoes  after  it  has  been 
swallowed  is  the  reduction  of  it  by  the  stomach  into  a  fluid  mass, 
the  appearance  of  which  varies  considerably  according  to  the  nature 
of  the  food.  This  fluid  mass  is  termed  chyme,  which  when  accumu- 
lated in  a  certain  quantity  is  sent  from  the  stomach  into  the  duodenum. 


In  the  duodenum  the  food  undergoes  a  further  change,  and  is  con 
verted  from  chyme  into  the  substance  called  chyle.  These  two  fluids 
are  distinguished  from  each  other  by  specific  characters.  [Digestion.] 
That  the  bile  is  the  main  agent  in  producing  the  change  by  which 
chyme  is  converted  into  chyle  is  proved  by  a  decisive  experiment 
performed  by  Sir  B.  Brodie. 

This  physiologist  applied  a  ligature  around  the  choledoch  duct  of 
an  animal  so  as  completely  to  prevent  the  bile  from  entering  the 
duodenum,  and  then  noted  the  effects  produced  on  the  digestion  of 
the  food  immediately  before  and  immediately  after  the  operation.  The 
experiment  was  repeated  several  times,  and  the  result  was  uniform. 
The  production  of  the  chyme  in  the  stomach  took  place  as  usual,  but 
the  conversion  of  the  chyme  into  chylo  was  immediately  and  com- 
pletely interrupted.  Not  the  smallest  trace  of  chyle  was  perceptible 
either  in  the  duodenum  or  in  the  vessels  which  take  up  the  chyle  when 
formed,  namely,  the  lacteals. 

It  was  at  one  time  supposed  that  after  the  bile  had  performed  this 
function  that  its  compounds  were  thrown  off  from  the  system  by  the 
bowels.  But  that  the  bile  is  not  merely  an  excrementitious  fluid, 
intended  to  remove  effete  matter  from  the  blood,  but  a  secretion 
essential  to  the  animal  economy,  was  rendered  almost  certain  by  the 
experiments  of  Berzelius,  Theyer,  and  Schlosser,  whioh  showed  that 
the  human  feces  contained  much  too  small  a  quantity  of  a  substance 
resembling  bile,  to  justify  the  idea  that  it  was  evacuated  in  this  manner. 
A  further  proof  that  the  bile  is  absorbed  and  not  excreted  is  afforded 
by  an  examination,  made  by  Enderlin,  of  the  ash  yielded  by  the 
oontents  of  the  different  portions  of  the  intestinal  canal  of  a  hare. 
He  found  that  the  ash  from  the  contents  of  the  duodenum  alone 
effervesced  on  the  addition  of  an  acid,  thus  showing  that  the  choleate 
of  soda  (whioh  yields  the  carbonate  on  incineration)  is  absorbed 
before  reaching  the  jejunum.  Schwann  also  established  this  opinion 
beyond  a  doubt,  by  a  series  of  well-devised  experiments  on  dogs.  He 
tied  the  ductus  choledochus,  and  at  the  same  time  formed  a  fistulous 
opening  in  the  gall-bladder,  by  which  the  bile  escaped  externally. 
His  most  important  conclusions  are — 1st,  that  when  the  bile  does  not 
get  into  the  bowel  its  absence  is  generally  perceptible  in  dogs  about 
the  third  day  by  a  marked  diminution  in  weight;  and,  2nd,  that 
unless  the  channel  for  the  conveyance  of  bile  to  the  duodenum  is  re- 
established, symptoms  of  deficient  nutrition,  wasting,  debility,  ftc, 
ensue,  and  death  is  the  ultimate  consequence. 

Upon  this  ground  it  was  suggested  by  Liebig  that  probably  all  the 
carbonaceous  substances  of  the  food  were  converted  into  bile  before 
being  again  taken  up  into  the  circulation  and  converted  into  carbonic 
add  for  the  supply  of  animal  heat.  It  is  however  certain  that  a 
portion  of  the  bile,  in  the  form  of  colouring  matter,  passes  off  through 
the  intestines,  and  also  that  in  certain  diseases  it  is  thrown  off  in 
considerable  quantities  with  the  oontents  of  the  bowels.  It  can  also 
be  shown  that  the  quantity  of  biliary  matter  formed  in  the  liver  does 
not  contain  more  than  one-sixth  or  one-eighth  of  the  quantity  of 
carbon  that  is  thrown  off  from  the  lungs  in  the  form  of  carbonic  add. 

(Simon,  Animal  Chemistry;  Lehmann,  Physiological  Chemistry; 
Carpenter,  Manual  of  Physiology;  Gregory,  Hand-Booh  of  Organic 
Chemistry;  Cydopadia  of  Anatomy  and  Physiology,  article  'Bile'; 
Liebig,  Animal  Chemistry.) 

BILIMBI,  the  Malayan  name  of  the  acid  fruit  of  a  spedee  of 
A  verrhoa.     ["Averrho  a.  [ 

BILLARDIEHA,  a  genus  of  plants  named  after  Jean  Jacques 
Julien  Labillardiere,  a  French  botanist,  who  visited  Syria,  and 
afterwards  Australia,  in  D'Entrecasteaux's  Expedition,  and  wrote 
the  *  Novae  Hollandue  Plantarum  Specimen,1  in  two  vols.,  4to.  The 
genus  belongs  to  the  natural  order  Pittosporacete,  and  has  a  calyx  of 
five  acuminate  sepals,  five  petals  with  approximate  claws,  which  arc 
convoluted  at  their  edges,  forming  a  campanulate  flower ;  an  ellipitical 
berry  terminated  by  a  style.  The  spedes  are  called  Apple-Berries ; 
and  George  Bon  enumerates  eight  They  are  ftl'mt«np  shrubs, 
natives  of  Australia  and  Van  Diemen's  Land.  The  fruit  which  they 
bear  is  eatable. 

B.  longiJtora  has  climbing  branches,  the  younger  ones  scarcely 
pubescent;  the  leaves  lanceolate,  entire;  the  pedicles  1 -flowered, 
glabrous,  one  half  shorter  than  the  flower ;  the  berries  almost  globose, 
torose,  glabrous.  This  plant  is  "  a  fast  grower  and  abundant  flowarer ; 
and  when  in  fruit  its  fine  blue  berries  make  a  handsome  appearance.*' 
(Loudon.) 

The  other  spedes  are  desirable  shrubs  for  the  conservatory.  They 
thrive  well  when  planted  in  an  equal  mixture  of  loam  and  peat 
Cuttings  will  readily  root  in  sand  under  a  bell-glass.  They  may  be 
also  raised  from  seed,  which  they  produce  in  abundance. 

(Cydopadia  of  Plants  ;  Q.  Don,  Gardener's  Dictionary.) 

BILLBBRGIA,  a  genua  of  plants  bdonging  to  the  natural  order 
Bromeliaeea,  named  after  Billberg,  a  Swedish  botanist.  Several  spedes 
are  cultivated  in  our  stoves.  They  are  all  natives  of  South  America. 
One  of  the  spedes,  B.  tinctoria,  yields  a  oolouring  matter,  which  is 
used  for  dyeing  in  Mexico. 

BILLY-BITER,  a  local  name  for  the  Blue  Tit.    [Pabus.1 

BILOCULrNA  (D'OrWgny),  the  name  of  a  genus  of  Forammifera, 
Lea  Milioles  of  Ferrussao. 

BIMANA,  the  first  order  of  the  olass  Mammalia,  whioh  Includes 
the  single  genus  and  spedes  Homo  sapiens— TAmil    [Max.] 


BIND-WEED.       [COBVOLTDLOT.] 

BINNY.    [Bahbxl.] 

BINO'CULUS,  Geoff.,  Leeeh,  a  genua  of  Entomostraoous  Onulaeea  ; 
Afmt,  Scop.,  Cut.,  Latr. ;  Zimuita,  Mull.,  Lam. ;  Monoevlm,  Linn., 
Fabr.  Of  then  names  Apia  ia  that  now  generally  adopted.  The 
species  of  thia  genua  an  gregarious,  and 
occur  often  in  innumerable  quantities. 
Sometimes  whole  swarms  are  swept  away 
by  violent  winds,  and  have  been  seen  to 
fall  like  rain.    The  spring  and  the  com- 
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when  they  are  moat  commonly  found ;  and 
they  often  appear  suddenly  in  gnat 
numbers  in  accidental  rain-water  puddles 
where  they  never  have  been  before  seen, 
as  well  as  in  ponds.  The  generic  name 
Binoerdiit  appears  to  be  unnecessary,  and 
that  given  by  Scopoli  should  be  restored  : 
the  true  Linwli  form  a  marine  genus, 
making  a  natural  group  of  different  form 
and  habits.  Limueus's  genua  Monocnlut 
comprehends  Apia,  IAiavIvj,  and  other 
crustaceans,  The  species  figured  is  Apia 
pTOdnclui,  Latnille  {Lepiduna  prodttctui, 
Leach ;  Monoadtu  Apia,  Linn.).    Only  one 

rice  occurs  in  England,  A .  zancrifurmit 
Shield-Shrimp.  It  is  about  24  inches 
long,  and  1 1  inch  in  diameter  j  it  ia  of  a 
brownish-yellow  colour,  clouded  with 
marks  of  a  deeper  hue.  The  segments  of 
the  abdomen  are  each  studded  over  with 
numerous  short  stout  hooked  spinas  of  a 
Aria  prodvetHi.  dark  brown  colour ;  while  the  long  caudal 

appendages  are  furnished  with  numerous 
■hort  hsjrs,  or  sate.  It  ia  a  rare  creature,  and  only  a  few  localities  for 
it  have  been  recorded.  [EtrroMosratca.]  (Baud's  Bittory  of  the 
Brituh  Entomottraea.) 

BIPAPILLA'RIA,  a  genus  of  Marine  Molluscs  established  by 
Lamarck  upon  a  species  figured  and  described  in  the  manuscript 

BIPES,a  genus  of  Reptiles  belonging  to  the  order  Saitra,  or  Lizards. 
Curior  dissected  One  of  the  species  Bipa  Itpidopodia  of  Laoe'pede), 
and  found  that,  though  its  posterior  and  only  apparent  pair  of  feet 
had  the  external  form  of  two  oblong  and  scaly  plates  or  processes, 
the  internment  covered  a  femur  (thigh-bone),  a  tibia  and  fibula  (leg- 
bones),  and  four  metatarsal,  or  finger-bones,  but  no  phalanges 
{terminal  Anger-boiiee).  He  also  states  that  one  of  the  lungs  is  less 
by  one-half  than  the  other. 

This  genus  is  an  example  of  one  of  those  gradations  by  which 
nature  glides  from  one  type  of  form  into  another,  and  is  a  link 
between  the  Saurians  (liaards)  and  the  Ophidians  (serpents). 

The  Bipa  Upidopodv  of  Lacepede  is  now  referred  to  the  genua 
Pygopai,  of  which  the  following  characters  are  given  :  scales  of  the 
back  keeled ;  preanal  pores  numerous ;  the  hinder  limbs  elongated  ; 
the  pupil  circular. 


former  by  its  auditory  apertures,  and  by  the  hollow  tubercles  nee* 
the  anus.  It  is  a  native  of  Australia. 

Dr.  Gray  has  described  a  second  species  of  Pygopv.1  as  P.  soko- 


of  the  Cape  of  Good  Hope. 

ORES,  a  division  of  the  shell-less  Acephalous  MoUuica, 
according  to  the  arrangement  adopted  in  the  '  Regno  animal '  of 
Cuvier.     It  includes  the  genera  Salpa  and  Thalia.     [TuHIOAT*.] 

BIRCH-TREE.     [Bbtela.] 

BIRD-CHERRY,  one  of  our  native  wild  fruits.     [CzBasiis,] 

BIRD-LIME,  a  glutinous  vegetable  product,  also  called  Bitcia, 
and  related  to  Caoutchouc  It  ia  obtained  principally  from  the  inner 
bark  of  the  holly,  from  the  berries  of  the  mistletoe,  and  also  other 
plants.  It  ia  prepared  from  the  holly  bark  by  bruising,  long  boiling 
in  water,  and  fermentation ;  the  mass  is  again  boiled  in  water,  and 
evaporated  to  a  proper  consistence  In  different  countries  various 
processes  are  employed. 

Water  does  not  dissolve  bird-lime,  but  separates  from  it  some 
mucilage  and  extractive  matter,  and  a  little  ecetio  acid.  The  alkalies 
dissolve  it,  and  so  does  sulphuric  ether  very  perfectly.  Dilute  acids 
soften  it,  and  dissolve  a  portion  ;  concentrated  sulphuric  acid  blackens 
and  carbonises  it,  while  nitric  acid  renders  it  yellow,  converting  a  part 
of  it  into  oxalic  and  malic  acids,  and  separates  resin  and  wax ;  chlorine 
bleaches  and  hardens  it ;  alcohol  dissolves  some  resin  and  eoetio  acid. 
When  heated,  bird-lime  melts,  swells,  takes  fire,  and  bums  rapidly, 

It  is  probable  that  this  substance  results  from  the  decomposition  of 
the  cellulose  of  the  cells  of  the  plant  from  which  it  is  obtained.  It  is 
well  known  that  in  nearly  all  decompositions  of  cellulose,  carbon 
remains  in  excess,  and  this  agrees  with  the  composition  of  viacin, 
which  contains,  according  to  Macaire  Prinsep,  Carbon  75u,  Hydrogen 
0-2,  Oxygen  16-2.     (Schleiden,  Principle*  of  Botany.) 

BIHD-PEPPER.     [CiFSinoM.] 

BIRTJ'S-FOOT  SEA-STAR,    [P*ucn>».] 

BIRIVS-FOOT  TREFOIL.    [Orhithopob.] 

BIRD'S-NEST.     [Smbu,] 

BIRD'S-NEST,  YELLOW.    [Mohotbofa.] 

BIRDS,  in  Latin  Ava,  in  Greek  'Oprdit  (whence  Ornithology).  * 
class  of  Vertebrated,  Oviparous,  Feathered  Bipeds,  generally  formed 
for  flight.  We  say  generally,  because,  though  their  mechanism  ia  in 
its  most  perfect  development  designed  for  enabling  them  to  support 
their  bodies  in  the  air  and  to  make  progress  in  that  medium,  it  is  also 
calculated  for  motion  on  the  ground  and  for  perching  on  trees.  Some 
families  indeed  are  rimmed  entirely  for  moving  on  the  ground,  and 
others  for  that  motion  and  for  moving  their  way  both  on  the  surface 
of  the  water  and  even  for  a  short  period  below  it,  without  the  power 
in  either  oase  of  raising  themselves  into  the  air. 

Skeleton. 
Skull  (Cranium).  The  first  peculiarity  which  strikes  an  observer, 
when  comparing  the  skulls  of  birds  with  those  of  mammifen,  is  the 
absence  of  sutures  in  the  former,  the  proper  cranial  bones  being 
consolidated  into  one  piece.  The  skull  of  birds  is  articulated  to  that 
part  of  the  vertebral  oolumn  called  the  neck  by  a  single  condyle  or 


Laoe'pede  describes  the  body  and  tail  of  J1,  lepidapodtu  as  being 
nearly  cylindrical,  very  slender,  and  a  little  like  those  serpents  called 
by  the  Freneh  Orveta,  of  which  our  common  Blind-Worm  or  Slow- Worm 
(Anguit  fragilit,  LinnEaus)  is  an  example ;  and  which,  though  without 
limbs,  have  some  of  the  rudiments  of  such  members  in  the  skeleton. 
The  upper  part  of  the  head  of  P.  lepidopodus  is  covered  by  seven 
large  soale-pUtes  disposed  around  an  eighth,  which  is  a  little  larger 
than  the  others.  Each  eye  ia  surrounded  by  small  scaly  globules. 
The  gape  is  sufficiently  large,  and  the  teeth  are  equal  and  email. 
The  flat  long  tongue  ia  without  a  notch.  The  auditory  orifioa  is  near 
the  commissure  of  the  lips.  The  soalea  which  cover  the  upper  part 
of  the  body  are  loeenge-like,  striated,  and  small,  especially  those 
which  cover  the  moat  elevated  part  of  the  back ;  but  the  acalea 
of  the  under  part  of  the  belly  and  the  tail  are  hexagonal  and  smooth, 
and  those  of  the  two  middle  longitudinal  ranks  are  larger  than  those 
of  the  lateral  ranks.  At  each  extremity  of  the  curve  formed  by 
these  tubercles  is  to  be  seen  a  foot,  in  which  no  finger  is  to  be  distin- 
guished externally,  and  which  ia  surrounded  by  very  small  scales 
on  its  lower  part,  and  by  scales  a  degree  leas  small  on  its  upper 
surface.  The  colour  ia  greenish,  varied  with  some  very  small  black 
blotches. 

"This  reptile,"  says  Lacepede,  "like  the  other  species  of  Apu, 
ranks  between  the  oviparous  quadrupeds  and  the  serpents ;  it  is 
related  to  the  latter  by  its  general  form,  as  well  as  by  the  figure, 
proportion,   and  distribution  of  the  scales,  while  it  approaches  the 


joint,  which  is  situated  at  the  front  margin  of  the  great  occipital 


elongated  as  it  wen 

column.  It  is  this  beautiful  adaptation 
the  animal  that  gives  such  a  freedom  of  motion  to  the  head,  especially 
in  a  horizontal  direction.  Take  for  example  the  Wryneck  (Fwauc 
toroTiUa),  which,  ss  those  who  have  surprised  the  bird  on  the  neat 
will  readily  admit,  can  writhe  her  head  round  so  aa  to  took  the 
intruder  in  the  face,  hissing  all  the  while  like  a  snake ;  by  thia 
'  terrible  show '  many  a  birds-nesting  novice  is  frightened  away. 
Perfect  repose  in  a  bird  seems  hardly  to  be  enjoyed  without  turning 
back  the  hud  and  nestling  the  beak  between  the  wings;  thia  nttitudo 
the  articulation  above  mentioned  enables  the  bird  to  command  with 
the  least  possible  effort. 

The  orbits  are  very  lane  in  proportion  to  the  skull,  to  which  hurt 
the  lower  jaw  is  joined  by  a  somewhat  square  bone  (os  qnadratum) 
not  far  from  the  ear.  A  small  bone  rests  on  the  square  bone  at  one 
end,  while  the  other  end  comes  agsinst  the  palate.  When  therefore 
the  square  bone  ia  brought  forward  by  depressing  the  lower  jaw,  and 
also  by  musolea  adapted  to  the  purpose,  the  small  bone  presses  up 
against  the  palate,  and  this  raises  the  upper  jaw,  which  contrary  to  the 
rule  in  the  structure  of  mammifen  is  in  birds,  with  bat  few  exceptions, 
thus  gifted  with  motion. 

Both  jaws  are  completely  destitute  of  true  teeth,  the  want  of  which 
ia,  aa  we  shall  presently  see,  amply  compensated.     The  upper  jaw  ia 


either  formed  of  one  piece  distinct  from  tho  skull  and  articulated  with 
it,  a*  in  the  parrots  ;  or  it  is  connected  with  it  by  means  of  yielding 
elastic  bony  plates,  u  in  moat  other  birds.  These  elastic  plates 
admirably  protect  the  bill  (the  upper  part  of  which  may  be  considered 
m  an  elongation  of  the  intermaxillary  bones)  and  the  skull  from  the 
(hocks  of  the  former  organ  when  used  in  peeking  violently  against 
hard     '   ■ 


bach  gives  the  Rhinoceros'  l3ird  and  the  Cook  of  the  Wood  (Tcii 
Urogallm)  as  instances. 

Bma  oft)*  Neck  and  Trunk— The  upper  limb*,  or,  to  speak  more 
correctly,  the  anterior  extremities  of  birds  are  calculated  for  flight, 
and  entirely  useleaa  as  prehensile  organs,  because  the  bird  depends 
principally  upon  ita  bill  to  gather  its  food.  To  give  a  greater  freedom 
of  action  to  this  organ,  it  was  necessary,  as  the  bones  of  the  back  have 
hardly  any  motion  (the  dorsal  vertebra)  being  often  anchylosed  or 
immovably  fixed  by  a  continuation  of  bony  secretion),  that  the  neck 
should  be  long  and  flexible ;  and  eminently  flexible  it  is.  In  the 
mammifera  tho  number  of  cervical  vertebral  (neck-bones)  ia  seven ; 
the  Cameleopard  (Giraffe)  has  no  more,  and  the  Elephant  and  Whale 
have  no  lees.  Cuvier  indeed  gives  the  Sloth  nine.  Professor  Thomas 
Dell  however  has  satisfactorily  made  out  that  the  additional  two  arc 
bones  of  the  back,  not  of  the  neck.  But,  in  Birds,  nature  baa  made 
up  for  tho  deficiency  of  motion  in  the  back  (a  deficiency  absolutely 
necessary  to  the  comfortable  existence  of  the  animal,  inasmuch  as  the 
back  is  the  point  of  support  to  the  wings)  by  the  free  grant  of  cervical 
vertebrn,  according  to  the  wants  which  the  peculiar  habits  of  parti- 
cular birds  require.  Thus  the  Raven  has  12  neck-bones,  the  Domestic 
Cock  13,  the  Ostrich  18,  the  Stork  19,  and  the  Swan  23,  the  largest 
number  it  ia  believed  yet  detected,  while  the  smallest  amounts  to  10. 
The  articulation  ia  so  contrived  as  to  produce  the  greatest  mobility, 
and  that  the  contrivance  is  complete  is  proved  by  tha  ability  of  a  bird 
to  touch  every  point  of  its  body  with  ita  bill 


The  vertebra  of  the  back  are  from  7  to  11  in  number.  There  are 
no  true  lumbar  vertebras,  for  they  are  consolidated  into  one  piece  with 
the  pelvis  (os  innominatum)  which  is  elongated,  broad,  and  simple  ; 
and  does  not  unite  below,  ss  in  mammifers,  to  form  what  ia  called  the 
symphysis  pubis,  but  has  the  lateral  portions  distinct  from  each  other, 
This  is  the  general  rule.  The  pelvis  of  the  ostrich  forms  an  exception ; 
for  it  is  joined  below  like  that  of  most  quadrupeds-  In  most  of  the 
quadrupeds  the  rump-bone  (os  ooocygis)  is  prolonged  into  a  tnio- 
jointedtail  In  birds  it  nsver  is,  but  is  veiy  short,  although  itaupports 
the  large  tail-feathers  (rectrices). 

Ten  pairs  of  ribs  are  said  to  form  the  maximum  among  binla;  these, 
the  true  ribs,  are  joined  to  the  breast-bone  (sternum)  by  small  inter- 
vening bones.  The  false  ribs  (those  which  do  not  reach  the  breast- 
bone) have  a  forward  direction.    There  Is  a  peculiar  flat  process 


Skeleton  of  Bparrow  Hawk. 
A,  Cranium  or  Bkull.  B,  Cervical  vertebra). 

C,  Tho  dotted  linn  indicate  the  extent  of  the  ancbylotcd  vertebra  of  the  sack. 


H-,  ScsptJs,  or  .hoolder-bUde,       }  '™«  ™  ■™"™-       . 

K,  Ulna,     I  Bono  of  the  fore-arm :  on  the  nlna  is  the  place  or 
L,  Badlot,  |  tho  secondary  quills. 

M,  Metacarpal  boats,  part  of  the  hand  which  carries  the  primary 
If,  Phalanges  of  the  Angers. 

O,  Ilium,       1 

p.  Pubis, 

Q,  Ischium,  . 

B,  Femur,  or  thlsb-bone.  o  o,  Patella,  or  kni 

8,  Tibia  and  fibula,  or  leg-bones  consolidated.  T,  T,  Ob  ealcda,  or 

V  V,  Metatarsal,  or  jhnna-bonos.  W  W,  Toss. 


ansa  of  the  pelvis. 


O,  Outline  of  part  of  (areola ;  H*,  outline  of  part  of  reapnla ;  I,  humeri 
bone  of  the  ana ;  K,  ulna ;  L,  radius — bones  uf  the  fore-arm  ;  on  the  a'.n 
the  marks  of  laaarUon  of  tha  secondary  qnlUi ;  *  *,  carpal  bono,  or  ■ 
M  U,  metacarpal  boon  ;  11*,  thumb ;  N  N  N ,  phalanges  of  ths  Angers. 
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directed  upwards  and  backwards  attached  to  the  middle  pairs  of  the 
true  ribs. 

The  breast-bone  (sternum),  a  part  of  the  greatest  consequence,  being 
the  point  of  attachment  for  the  most  powerful  of  the  muscles  which 
set  the  wings  in  action,  is  composed  of  five  pieces  strongly  joined 
together,  and  prolonged  below  into  a  crest  (crista)  for  that  purpose. 
The  greater  or  less  development  of  this  crest  or  keel,  and  the  greater 
or  lees  ossification  of  the  component  parts  of  the  breast-bone,  depend 
upon  the  wants  of  the  bird.  Those  birds  whose  flight  is  strongest  and 
most  continuous  have  the  crest  very  large,  and  the  breast-bone  pieces 
very  firmly  cemented  together,  as  any  one  may  see  who  will  examine 
the  breast-bone  of  a  hawk,  or  eagle,  or  that  of  a  humming-bird ;  while 
in  the  ostrich  and  cassowary  this  crest  is  entirely  absent,  and  the 
breast-bone  presents  a  uniformly  arched  surface,  somewhat  like  that 
of  a  Highlander's  target 

In  the  crane  and  in  the  male  wild-swan  there  is  a  cavity  in  the 
anterior  part  of  the  breast-bone  for  the  reception  of  the  involuted 
wind-pipe  (trachea).  The  connection  of  the  wings  with  the  trunk  is 
managed  by  means  of  the  two  clavicles,  and  of  that  peculiar  fork-like 
elastic  bone  commonly  called  the  merry-thought  (furcula).  This 
apparatus  operates  as  an  antagonist  power  to  the  action  which  would 
bring  the  wings  together  in  flight,  did  not  these  bones,  especially  the 
merry-thought,  keep  the  shoulders  asunder.  .  The  greater  or  less 
development  of  this  bone  depends  on  the  exigencies  of  each  particular 
case.  In  birds  whose  flight  is  long  and  rapid  it  is  strong,  with  the 
branches  widely  arched  and  carried  forwards  on  the  body ;  in  birds 
which  do  not  fly  at  all,  in  the  ostrich,  cassowary,  and  emu,  for  instance, 
the  bone  becomes  a  mere  rudiment.  "  In  the  ostrich,"  as  Macartney 
observes,  "  the  two  branches  are  very  short,  and  never  united,  but 
anchylosed  with  the  scapula  (shoulder-blade)  and  clavicle  (collar-bone). 
In  the  cassowary  there  are  merely  two  little  processes  from  the  side 
of  the  clavicle  which  are  the  rudiments  of  the  branches  of  the  fork. 
In  the  emu  there  are  two  very  small  thin  bones  attached  to  the  ante- 
rior edge  of  the  dorsal  ends  of  the  clavicles  by  ligaments ;  they  are 
directed  upwards  towards  the  neck,  where  they  are  fastened  to  each 
other  by  means  of  a  ligament,  and  have  no  connection  whatever  with 
the  sternum." 

The  wing-bones  are  the  homolognes  or  representatives  of  the  arms 
or  upper  extremities  of  man  and  of  the  monkeys.  The  following  are 
the  bones  composing  the  wing  of  a  bird  : — The  arm  (os  humeri) ;  the 
fore-arm,  consisting  of  two  bones  (ulna  and  radius) ;  the  wrist  (carpus), 
formed  by  two  bones ;  the  metacarpus,  also  made  up  of  two  bones ;  a 
thumb,  or  rather  the  rudiment  of  one,  there  being  but  a  single  bone ; 
and  two  fingers,  the  finger  next  the  thumb  consisting  of  two  portions, 
and  the  other  only  of  one.  To  this  hand  are  attached  the  primaries, 
or  greater  quill-feathers ;  the  secondaries  are  affixed  to  the  fore- arms ; 
and  the  arm  supports  feathers  of  inferior  strength  and  development, 
called  tertiaries  and  scapulars.  The  bone  which  represents  the  thumb 
gives  rise  to  the  bastard  quills,  and  along  the  base  of  the  quills  are 
ranged  the  largest  of  those  feathers  which  are  denominated  wing- 
coverts.  Such  is  the  structure  of  the  '  sail-broad  vans '  which  waft  the 
condor  over  the  Andes. 

Bones  of  the  Lower  or  Posterior  Extremities. — These  consist  of  a 
thigh-bone  (femur) ;  leg-bones  (tibia  and  fibula),  for  there  are  two, 
though  the  fibula  is  very  small,  and  becomes  anchylosed  to  the  tibia ; 
one  metatarsal  bone  (at  the  lower  end  of  which  there  are  as  many 
processes  as  there  are  toes,  each  process  furnished  with  a  pulley  for 
moving  its  corresponding  toe) ;  and  the  toes.  Of  these,  three  generally 
are  directed  forwards  and  one  backwards.  This  back  toe,  or  great  toe, 
is  wanting  in  some  birds.  In  the  swallows  it  is  directed  forwards ;  in 
the  climbing  birds  the  outer  toe  as  well  as  the  back  toe  are  directed 
backwards.  The  number  of  joints  is  generally  progressive ;  the  back 
toe  has  2,  the  next  3,  the  middle  toe  4,  and  the  outer  toe  5  joints. 

"The  stork,  and  some  others  of  the  Grallce  (Waders),"  Bays 
Macartney,  "which  sleep  standing  on  one  foot,  possess  a  curious 
mechanism  for  preserving  the  leg  in  a  state  of  extension,  without 
any  or  at  least  with  little  muscular  effort.  There  arises  from  the 
fore  part  of  the  head  of  the  metatarsal  bone  a  round  eminence,  which 
passes  up  between  the  projections  of  the  pulley,  on  the  anterior  part 
of  the  end  of  the  tibia.  This  eminence  affords  a  sufficient  degree  of 
resistance  to  the  flexion  of  the  leg  to  counteract  the  effect  of  the 
oscillations  of  the  body,  and  would  prove  an  insurmountable  obstruc- 
tion to  the  motion  of  the  joint  if  there  were  not  a  socket  within  the 
upper  part  of  the  pulley  of  the  tibia  to  receive  it  when  the  leg  is  in 
the  bent  position.  The  lower  edge  of  the  socket  is  prominent  and 
sharp,  and  presents  a  sort  of  barrier  to  the  admission  of  the  eminence 
that  requires  a  voluntary  muscular  exertion  of  the  bird  to  overcome, 
which  being  accomplished,  it  slips  in  with  some  force  like  the  end  of 
a  dislocated  bone." 

Muscles  of  Motion  and  External  Integument/. 

"  The  muscles,"  writes  Blumenbach,  "  in  this  class  are  distinguished 
by  possessing  a  comparatively  weak  irritable  power,  which  is  soon  lost 
after  death ;  and  by  their  tendons  becoming  ossified  as  the  animal 
grows  old,  particularly  in  the  extremities,  but  sometimes  also  in  the 
trunk." 

The  pectoral  muscles,  as  we  might  expect  from  the  form  of  the 
sternum,  exhibit,  generally  speaking,  the  frreatest  development    They 


are  three  in  number,  taking  their  rise  chiefly  from  the  ample  breast- 
bone, and  all  being  brought  to  bear  on  the  head  of  the  arm  (humerus). 
Of  these,  the  first  or  great  pectoral  is  said,  as  a  general  proposition, 
to  weigh  more  than  all  the  other  muscles  put  together.  Rising  from 
the  keel  or  crest  of  the  breast-bone,  the  merry-thought,  and  last  ribs, 
it  is  inserted  in  that  rough  linear  elevation  which  may  be  observed  on 
the  bone  of  the  arm  of  most  birds.  This  bone  it  strongly  depresses, 
and  so  produces  the  rapid  and  powerful  motions  of  the  wing,  which, 
acting  on  the  surrounding  air,  carries  the  bird  forward  in  its  flight. 
As  an  antagonist  to  the  great  pectoral  muscle,  the  middle  pectoral, 
which  lies  under  it,  and  whose  office  it  is  to  elevate  the  wing,  puts 
forth  its  tendon  over  the  point  where  the  merry-thought  is  joined  to 
the  clavicle  and  shoulder-blade.  This  point  of  junction  acts  as  a 
pulley  for  the  tendon  which  is  inserted  in  the  upper  part  of  the  bone 
of  the  arm ;  and  by  this  contrivance  the  elevating  power  is  situated 
on  the  lower  surface  of  the  body.  The  third  or  small  pectoral,  aids 
the  great  peotoral  in  depressing  the  wing.  Thus  some  birds  are 
enabled  to  dart  away  with  the  rapidity  of  an  arrow,  while  others  soar 
to  a  height  invisible  to  the  gaze  of  man. 

We  have  already  seen  that  the  pelvis  is  prolonged  backwards  to  a 
considerable  extent.  This  formation  furnishes  room  for  the  attach- 
ment of  the  muscles  which  set  the  posterior  extremities  in  motion, 
and  enables  them  to  perform  the  functions  of  walking,  hopping, 
swimming,  climbing,  and  perching.  To  this  end  there  are  a  set  of 
muscles  which  go  from  the  pelvis  to  the  toes.  One  of  the  flexor  or 
bending  tendons  given  off  from  a  muscle  which  comes  from  the  bone 
of  the  pubis  runs  in  front  of  the  knee,  and  all  the  flexors  go  behind 
the  heel,  so  that  the  mere  weight  of  the  bird  will  bend  the  toes.  Any 
one  may  satisfy  himself  that  this  operation  is  purely  mechanical,  and 
not  the  result  of  muscular  action,  by  m*Mwg  the  experiment  on  a 
dead  bird ;  when  he  will  find  that  the  flexion  of  the  knee  and  heel 
will  at  once  bend  the  toes.  This  admirable  contrivance,  useful  as  it 
generally  1b,  shows  itself  in  the  most  striking  manner  when  brought 
to  bear  on  the  limbs  of  those  birds  which  roost  in  trees.  When  all 
the  voluntary  powers  are  suspended,  such  a  bird  enjoys  the  most 
profound  repose,  and  the  most  secure  position  on  its  perch,  without 
an  effort. 

The  integuments  of  birds  are  composed  of  the  same  parts  as  those 
of  the  mammifers,  with  the  addition  of  feathers,  the  peculiar  covering 
common  to  the  whole  class.  The  beak  is  covered  with  horn,  and  at 
its  base,  as  in  the  birds  of  prey,  there  is  a  fleshy  part  called  the  cere. 
The  lower  extremities  are  protected  above  by  a  scaly  skin,  and  the 
bottom  of  the  foot  and  toes  by  a  callous  modification  of  the  same 
integument.  Some,  the  turkey  for  instance,  are  furnished  with  hair 
in  certain  situations.  The  feathers  vary  infinitely.  When  a  bird  has 
just  left  the  egg  its  covering  is  a  downy  kind  of  hair,  several  little 
bundles  taking  their  rise  from  one  common  bulb.  This  is  the  origin 
of  the  future  feather.  A  dark  cylinder  soon  makes  its  appearance, 
from  the  upper  extremity  of  which  the  sprouting  feather  emerges, 
while  the  lower  extremity  receives  the  blood-vessels  which  supply  the 
vascular  nourishing  pulp  of  the  barrel.  When  this  pulp  has  per- 
formed its  office,  and  the  stalk  and  other  parts  of  the  feather  are  fully 
developed,  it  shrivels  up  into  the  well-known  substance  which  every 
one  finds  in  a  quill  when  he  cuts  it  for  the  purpose  of  making  a  pen. 
The  details  of  the  development  of  the  feathers  are  highly  interesting, 
and  have  been  described  at  length  by  F.  Cuvier  in  the  '  Memoires  du 
Museum,'  torn.  xiiL,  and  also  in  the  article  '  Aves'  in  the  '  Cyclopaedia 
of  Anatomy  and  Physiology.' 

The  care  which  nature  takes  for  the  development  of  that  particular 
part  of  the  plumage  first  which  the  wants  of  the  particular  bird 
demand  is  remarkable.  A  young  partridge  runs  off  as  soon  as  it  is 
hatched  to  pick  up  the  pupa  of  the  ant,  which  the  parent  bird 
scratches  up  for  it  Some  time  elapses  before  it  is  necessary  that  it 
should  fly ;  we  accordingly  find  that  the  body  from  the  moment  of  its 
birth  is  protected  with  a  close-set  downy  covering,  while  all  the 
strength  is  thrown  into  the  thighs,  legs,  bill,  and  neck.  The  wings 
are  gradually  developed  afterwards.  A  young  thrush  or  a  young 
blackbird  is  hatched  nearly  naked,  and  while  its  body  presents  only  a 
few  scattered  bunches  of  weak  downy  hair-like  feathers,  great  progress 
may  be  observed  in  the  formation  of  the  quills  and  other  wing-feathers ; 
because  from  the  habits  of  the  bird  it  is  necessary  that  it  should  be 
able  to  fly  as  soon  as  it  leaves  the  nest* 

As  a  general  rule  the  plumage  of  the  cock  bird  far  exceeds  in  bril- 
liancy that  of  the  hen ;  and  in  all  such  cases  the  young  at  first  put 
on  the  more  sombre  garb  of  the  mother.  When  the  cock  and  hen  are 
without  much  difference  in  this  respect,  the  young  have  a  particular 
distinguishing  plumage  of  their  own. 

Birds  moult  or  shed  their  feathers.  The  summer  dress  in  many 
species  varies  from  that  of  the  winter. 

The  mode  in  which  the  plumage  changes  is  well  described  in  the 
'  Transactions  of  the  Zoological  Society '  by  Tarrell ;  and  the  same 
able  zoologist  has  shown  in  the  '  Philosophical  Transactions/  and  in 
the  '  Proceedings  of  the  Zoological  Society,'  that  the  putting  forth  of 
the  plumage  of  the  male  bird  is  not  confined  to  the  female  past  the 
age  of  reproduction  (so  many  well-known  instances  of  which  are 
given  by  Dr.  Butter,  John  Hunter,  and  others),  but  that  the  garb  of 
the  cock  is  assumed  by  those  hen  birds  which  from  malformation  or 
disease  are  rendered  unable  to  assist  in  the  continuation  of  the  species. 


Ths  following  three  modes  by  which  change*  in  the  appearance  of  the 
plumage  of  birds  are  produced  have  been  pointed  out  by  Tarrell  :— 
1,  Bj  the  feather  itself  becoming  altered  in  colour.  2,  By  the  bird's 
obtaining  a  certain  portion  of  new  feathers  without  shedding  any  of 
the  old  ones.  8,  By  an  entire  or  partial  moult,  in  which  the  old 
feathers  are  thrown  off  and  new  ones  produced  in  their  places.  The 
first  two  of  these  changes  are  observed  generally  in  the  spring,  indi- 
cating the  approach  of  the  breeding  season;  the  third  is  usually 
partial  in  the  spring,  and  entire  in  the  autumn.  The  subjoined  out  m 
explanatory  of  the  situation  of  the  principal  parts  of  the  plumage, 
particularly  those  most  conducive  to  flight. 


A  A,  Prlmsrhe ;  B  B,  terusli ;  C  C,  Inter  oorerti ; 
K  E,  bastard  win  J ;  F  P,  ssapnlars  [  O,  npper  ' 
coTcru;  I,  Leil-tcathen. 

That  the  skin  and  integuments  of  birds  perform  the  office  of 


The  cockatoo,  for  instance,  dischargee  a  quantity  of  white  mealy  dust 
from  its  skin,  particularly  at  pairing  time,  according  to  Blumenbach ; 
and  Brace,  in  the  appendix  to  his  '  Travels,'  gives  an  account  of  his 
shooting  a  large  bearded  eagle,  which,  on  his  **v?ng  it  in  his  hmd*. 
covered  him  with  a  powder  which  was  yellow  on  the  breast,  where 
the  feathers  were  of  that  colour,  and  brown  on  ths  back,  where  the 
plumage  was  of  the  same  hue.  A  heron  too  which  he  shot  is 
described  as  having  a  great  quantity  of  blue  powder  on  the  breast 
and  back. 

i  secret*  the  oil  used  by  birds  in  preening  and 

- -    -=*—'-'    —   "--    part  of  tL-  •" 

this  pro 
uid,  and  accordingly  we  find  the  glands  largest  in  thai 
Reaumur  observes,  that  in  that  variety  of  the  common  fowl  which 
has  no  tail  {Qallut  tcandatut)  those  glands  are  absent. 
Digtaivt  Organt. 
The  bill  has  a  horny  covering  which  in  some  degree  answers  the 
purpose  of  teeth,  and  indeed  it  is  in  man;  instances  notched  so  as  to 
represent  them.  Ths  form  of  this  important  organ  varies  greatly, 
but  with  evidence  of  the  most  perfect  design  in  each  varied  instance, 
according  to  the  nature  of  the  necessary  food.  Thus  in  birds  of  prey 
it  well  executes  the  office  of  a  dissecting-knife  ;  in  seed-eating  birds  it 
forms  a  pair  of  seed-crackers  for  extricating  the  kernel  from  the  husk 
which  envelops  it ;  in  the  swallows  and  goatsuckers  it  is  a  fly-trap ; 
in  the  swans,  geese,  and  ducks  it  is  a  flattened  strainer,  well  furnished 
with  nerves  in  the  inside  for  the  detection  of  the  food  remaining  after 
the  water  is  strained  by  that  particular  operation  which  every  one 
must  hare  observed  a  common  duck  perform  with  its  bill  in  muddy 
water.  In  the  storks  and  herons  we  find  it  a  fish-spear;  and  in  the 
snipes  and  their  allies  it  becomes  a  sensitive  probe,  admirably  adapted 
for  penetrating  boggy  ground,  and  giving  notice  of  the  presence  of  the 
latent  worm  or  animacule.  The  food  is  transmitted  from  the  lull 
through  tho  oesophagus  into  the  stomach,  which  is  composed  of  three 
parts,  namely,  the  crop,  which  is  a  dilatation  of  tha  oesophagus,  and 
lies  just  before  the  breast-bone;  the  membranous  stomach  (vantricule 
suocenturie'  of  the  French) ;  and  the  gizzard.  The  first  of  these  is 
furnished  with  many  mucous  and  salivary  glands  ;  in  the  next  (and 
the  structure  of  this  may  be  best  observed  in  the  gallinaceous  birds) 
there  are  a  number  of  glandular  bodies  which  pour  out  a  copious 
secretion  to  mingle  with  the  food  as  it  is  ground  down  by  the  powerful 
gizzard,  which  reaches  its  highest  development  in  graminivorous  birds. 
This  mil]  is  rendered  still  more  effective  by  the  swallowing  of  small 
hard  stones  by  those  birds  with  their  food,  a  practice  which  is  clearly 
instinctive,  and  carried  sometimes  to  a  great  extent.  In  the  museum 
of  the  College  of  Surgeons  (London)  is  a  large  glass  bottle  entirely  filled 
with  pebbles,  Jtc  taken  from  the  stomach  of  an  ostrich.    The  well- 
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mveying  bullets  beset  with  needles  and  even 
lancets  into  the  stomachs  of  graminivorous  birds,  with  the  effect  of 
the  total  destruction  of  those  sharp  instruments  in  a  short  period 
need  onlv  be  referred  to  here ;  but  as  Felix  Plater's  observations  have 
not  attained  quite  so  much  celebrity  we  shall  shortly  mention  them. 
He  found  that  an  onyx  swallowed  by  a  hen  was  dinoinished  one-fourth 
In  four  days,  and  that  a  louis-d'or  lost  in  this  way  sixteen  grains  of 
its  weight  _ 

In  such  birds  as  nourish  their  young  from  the  crop  the  glands  swell 
very  much  at  the  hatching  season,  and  secrete  a  greater  quantity  of 
fluid  than  usual  In  the  pigeon,  which  thus  feeds  its  young,  there  is 
a  spherical  bag  formed  on  each  side  of  the  ossophsgus,  a  specimen  of 
which  may  be  seen  in  the  museum  of  the  College  of  Surgeons.  It  is 
not  improbable  that  the  banter  about  'pigeon's  milk'  took  its  rise 
from  this  part  of  the  economy  of  the  bird. 

In  those  birds  which  feed  on  flesh,  fish,  or  worms,  and  which  con- 
sequently do  not  require  so  powerful  so  apparatus,  the  muscles  of  the 
gizzard  are  reduced  to  an  extreme  weakness,  and  that  organ  appears 
to  make  only  a  part  of  the  same  membranous  bag  with  the  ventriculo 


are  taken  into  the  system,  and  the  remainder  is  at  length  expelled  by 
the  cloaca,  where  the  urinary  ducts  terminate   and  the   organs   of 

Ceration  are  situated.  It  may  be  worth  mentioning  that  the  liver 
imoa  much  larger  in  domesticated  birds  than  in  mid  ones  (a  pro- 
pensity which  can  be  increased  by  artificial  means,  as  the  gourmand 
who  revels  in  his  'fotesgras'  well  knows),  and  that  the  gall-bladder  is 
entirely  wanting  in  some  birds,  the  parrot  sod  pigeon  for  instance. 
Hence  no  doubt  tile  saying,  "  He  has  no  more  gall  than  a  pigeon." 
The  pancreas  (sweet-bread)  is  of  considerable  size  in  birds,  but  the 
spleen  is  small. 

Organt  of  Circulation,  Respiration,  and  Voice. 
The  heart  in  this  class  is  of  peculiar  structure.  Instead  of  the 
membranous  valve  which  is  present  in  both  ventricles  of  the  heart  of 
mammifers,  and  in  ths  left  ventricle  in  birds,  the  right  ventricle  of 
the  heart  in  the  latter  is  furnished  with  a  strong  muscle  which  assists 
in  driving  the  blood  with  greater  impetuosity  from  the  right  side  of 
the  heart  into  ths  lungs ;  a  structure  rendered  necessary  from  the 
want  of  expansion  of  the  lungs  in  breathing  consequent  upon  their 
connection  with  the  numerous  air-cells.  The  lungs  are  small  and 
flattened,  and  adhere  to  the  back  of  the  chest  in  the  intervals  of  ths 
ribs,  and  a  considerable  part  of  the  abdomen  as  well  as  of  the  cheat 
is  occupied  by  membranous  air-cells  with  which  the  lungs  communicate 
by  considerable  apertures.  In  addition  to  these,  a  great  portion  of 
the  skeleton  in  most  birds  becomes  a  receptacle  for  sir.  Instead  of 
the  larger  cylindrical  bones  contain  air,  and  form  huge  tubes, 
interrupted  only  towards  the  ends  by  transverse  bony  fibres.  Ths 
broad  bones  present  internally  a  reticulated  bony  texture,  pervaded 
by  the  same  fluid,  communicated  from  the  lungs  by  small  air-cells. 
The  enormous  bills  of  the  toucan  and  of  the  hornbill  are  supplied 
ith  air  from  the  same  quarter. 

The  effect  of  this  structure  in  lightening  the  body  of  the  bird,  and 
facilitating  its  motions  whether  in  flying,  swimming,  or  running,  is 
Where  the  demand  is  greatest  (as  in  birds  of  ths  highest 
rapid  flight)  the  supply  is  lsjgest.     Thus,  in  ths  eagle, 

"  id  very  numerous.    """ 

Asvnoceru),  here  r 
of  these  sir-cells. 


The  organs  of  the  voice  in  birds  bear  a  striking  resembLanoe  to 
certain  musical  wind-instruments.  The  larynx  is  double,  or  rather 
made  up  of  two  parts :  one,  the  proper  rims  glottidis,  situated  at  tha 
npper  end  of  tho  windpipe  ;  and  the  second,  the  bronchial,  or  lower 
larynx,  which  contains  a  second  rima  glottidis,  furnished  with,  tense 
membranes:  that  perform  in  many  birds  {and  especially  in  those  which 
are  aquatic)  tho  same  part  ss  a  reed  does  in  a  clarionet  or  hautboy, 
while  the  upper  rima,  like  the  ventage  or  hols  of  the  instrument,  gives 

The  length  of  the  windpipe  and  the  structure  of  the  lower  larynx 


Bfl,  particularly 
ii  tho  windpipe 


in  the  sexes, 

in  straight ;  in  the  male  wild  swan  the  windpipe  is  convoluted 
hollow  of  the  breast-bone,  like  the  tube  of  a  French  horn. 

The  following  are  the  conclusions  of  M.  Jacquemin  from  his  observa- 
tions on  the  respiration  of  birds.  After  observing  that  the  air  enters 
not  only  into  the  lungs  and  about  the  purietes  of  the  chest,  but  that 
It  also  penetrates  by  certain  openings  (foramina)  into  eight  pneumatio 
bags  or  air-cells,  occupying  a  considerable  portion  of  the  pectoro- 
abdominal  cavity,  and  thence  into  the  upper  and  lower  extremities, 
he  concludes ;— 1st,  That  the  pneumatic  bags  are  so  situated  as  to  be 
ready  conductors  of  the  air  into  the  more  solid  parte  of  the  bod; ; 
and  that  the  air,  by  surrounding  the  moat  weighty  viscera,  may  sup- 
port the  bird  in  flight,  and  contribute  to  tba  facility  of  ita  motions 
when  so  employed,  bid,  That  the  quantity  of  air  thus  introduced 
penetrates  the  most  internal  recesses  of  their  bodies,  tending  to  dry 
the  marrow  in  the  bones  and  a  portion  of  the  fluids  ;  a  diminution  of 
specific  gravity  is  the  result,  the  true  cause  of  which  has  been,  in 
his  opinion,  vainly  sought  in  the  quantity  alone  of  permeating  air. 
3rd,  That  in  birds  the  oxidation  of  the  nourishing  juices  is  not  entirely 
effected  in  the  lungs,  but  is  much  promoted  also  in  the  pneumatio 
bags  above  mentioned,  for  their  contained  air  operates  through  the 
membranes  upon  the  blood-vessels  and  lymphatics  in  contact  with 
them ;  a  more  complete  and  speedy  oxidation  is  tho  result-  4th,  That 
not  only  the  skeleton,  but  all  the  viscera  are  much  more  permeable 
by  air  inhirds  than  in  any  of  the  other  vertebratad  animals.  5  th,  That 
the  air-reservoirs  are  not  always  symmetrical,  their  shape  and  extent 
depending  entirely  upon  the  form  and  situation  of  the  organs  among 
which  they  occur ;  but  the  supply  is  so  modified  that  the  total  quantity 
received  into  the  pneumatic  bags  on  the  right  side  of  the  body  is  equal 
to  that  which  enters  into  those  on  the  left ;  and  indeed  without  the 
maintenance  of  this  condition  the  act  of  flying  would  be  impossible, 
and  that  of  walking  difficult.  .6th,  That  no  portion  of  a  bird's  struc- 
ture is  impervious  to  air ;  it  reaches  even  the  last  joints  (phalanges) 
of  the  wings  and  feet,  and  the  last  caudal  vertebra,  or  rump-bones. 
The  quill  of  the  feathers  is  not  excepted,  as  has  been  sometimes 
asserted.  7th,  That  the  air  within  the  head  hss  a  separate  circulation, 
and  does  not  directly  communicate  with  the  air-pipes  of  the  rest  of 
the  body.  8th,  That  in  no  instance  does  the  air  come  into  direct 
contact  with  the  viscera  or  nourishing  j  uices,  but  invariably  through 
the  medium  of  a  membrane,  however  fine  and  transparent.  9th,  That 
the  volume  of  air  which  birds  can  thus  introduce  into  their  bodies, 
and  the  force  with  which  they  can  expel  it,  offer  the  only  explanation 
how  so  small  a  creature  as  a  singing-bird  (the  nightingale,  for  example) 
is  abls  to  utter  notes  so  powerful,  and  without  any  apparent  fatigue 
to  warble  ao  long  and  so  musically. 

The  organs  of  respiration  in  birds,  as  well  as  their  sexual  organs, 
are,  according  to  Purkinje  and  Valentin,  supplied  with  cilia  on  their 

Brain,  Nertom  Syiten,  and  Sana. 

The  brain  of  birds  possesses  the  same  characters  which  are  to  be 

found  in  other  oviparous  vertohrated  animals,  but  its  proportional 

volume  is  its  distinguishing  peculiarity  j  and  this  volume  often  sur- 

itoftnatoi 


tho  development  of 


&  organ i 


mammifers.     Indeed,  i 


■f  man  when  considered  in  reference  to  the 
Rise  of  the  head  and  of  the  whole  body.  The  following  scale  has  been 
given  as  an  example  of  the  sise  of  the  brain  in  relation  to  that  of  the 
body:— Eagle,  1 -26.0th  of  the  body;  sparrow,  l-25th ;  chaffinch, 
l-27th;  redbreast,  l-32nd;  blackbird,  1-flBth;  oanarybird,  1-Hth; 
cock,  l-25th;  duck,  1-E5"th  ;  goose,  1 -380th.  In  man  the  brain  forms 
from  l-22nd  to  l-3Srd  of  the  body ;  in  some  apes,  l-22nd;  in  the 
elephant,  1 -500th ;  in  the  horse,  1 -400th  ;  in  the  dog,  1-lolat ;  and  in 
the  oat,  1-Bitfa. 

The  sise  of  the  brain  in  birds  arises  principally  from  tubercles 
analogous  to  the  corpora  striata  of  mammifers,  and  not  from  the 
hemispheres,  which  are  small,  smooth,  and  without  convolutions. 
The  cerebellum  is  large,  almost  without  lateral  lobes,  and  formed 

Erincipally  by  the  vermiform  process.  Several  parts  found  in  the 
rain  of  mammifers  are  absent  in  birds,  and  among  these  are  the 
corpus  oalloenm  and  pons  Varolii 

Of  the  five  senses,  sight,  smell,  and  hearing  are  most  acute 
in  birds. 

Sight. — Wb  have  seen  that  the  bony  orbits  are  of  great  magnitude, 
and  the  organs  of  sight  which  are  contained  therein  are  proportionately 
large.  In  the  birds  of  prey  tho  orbits  have  the  shape  of  a  "chalice," 
says  Blumenbach,  "or  cup  used  in  the  communion  service.  The 
cornea,  which  is  very  convex,  forms  the  bottom  of  the  cup,  and  the 
posterior  segment  of  the  sclerotica  resembles  its  cover.  This  peculiar 
form  arises  from  the  curvature  and  length  of  the  bony  plates,  which, 
as  in  all  other  birds,  oocupy  the  front  of  the  sclerotica,  lying  close 
together  and  overlapping  each  other.  These  bony  plates  form  in 
general  a  flat  or  slightly  convex  ring ;  being  long  and  curved  in  the 
Accipitra  (Hawks)  they  form  a  concave  ring,  which  gives  the  whole 
eyeball  the  above-mentioned  form."  By  means  of  this  sing  the  eye 
becomes  a  kind  of  self-adjusting  telescope,  so  as  to  take  in  both  near 
and  very  distant  objects. 
A  representation  of  the  sclerotic  plates,  forming  the  bony  ring  in 
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the  eye  of  the  Penguin  (Aptamdyta),  is  hers  given.    They  remind 

us  forcibly  of  the  eye-plates  in  soma  of  the  reptiles,  particularly  of 

those  belonging  to  the  eyes  of  the  Enalioeauriana,  or  fossil  marine 

lixarde.      The  penguin  has  to 

adjust  its  eye  for  vision  both 

k     on  land  and  under  water.    This 

greatly  as  " 


I  the   adjustment  necessary  Jot 
seeing  clearly  in  such  different 


The  crystalline  humour  is 
flat  in  birds ;  and  the  vitreous 
humour  is  very  small.  The 
Sclerotic  Flat™  of  Penguin  [Apttmodi/tii).  colour  of  the  iris  varies  in 
different  species,  and  in  many 
cases  is  very  brilliant.  The  marsupium,  which  arises  in  the  back 
of  the  eye,  and  the  use  of  which  is  not  very  clearly  ascertained, 
is  s  peculiarity  in  the  eye  of  birds.  They  have  three  eye-lids,  two  of 
which,  the  upper  and  lower,  are  closed  in  most  of  the  race  by  the 
elevation  of  the  lower  one,  as  may  be  frequently  seen  in  our  domestic 
poultry.  The  owl,  the  goatsucker,  and  a  few  others,  have  the  power 
of  depressing  the  upper  eye-lid.  Of  these  birds  the  upper  only  is 
furnished  with  eyelashes  generally;  the  ostrich,  secretary  vulture, 
some  parrots,  and  a  few  other  birds,  have  them  in  both  lids.  But 
the  third  eye-lid,  or  nictitating  membrane,  forms  the  most  curious 
apparatus.  When  at  rest,  this,  which  is  a  thin  semi-transparent  fold 
of  the  tunica  conjunctiva,  lies  in  the  hmer  corner  of  the  eye,  with 
its  loose  edge  nearly  vertical.  By  the  combined  action  of  two  muscles 
which  ere  attached  towards  the  back  of  the  sclerotica,  it  is  capable  of 
being  drawn  out  so  ss  to  cover  the  whole  front  of  the  eye-ball  tike 
a  curtain,  and  ita  own  elasticity  restores  it  to  the  corner  in  which  it 
rested.  This,  it  is  said,  enables  the  eagle  to  look  at  the  sun.  The 
peculiar  movements  of  this  organ  may  be  seen  amongst  the  fine 
collection  of  eagles  at  the  gardens  of  the  Zoological  Society  in  the 
Regents  Park. 

Hearing. — This  sense  appears  to  be  sufficiently  acute  in  birds,  though 
{with  the  exception  of  the  night-birds,  the  owls  in  particular)  thev 
have  no  external  cartilaginous  ear;  and.  the  peculiar  valve,  partly 
muscular,  partly  membranous,  placed  at  the  auditory  opening  even 
in  those  birds,  has  none  of  the  development  which  generally  marks 
the  concha  of  mammifers.  The  peculiar  arrangement  of  the  compara- 
tively loosely  barbed  feathers,  however,  round  the  aperture  (meatus 
auditorius)  compensates  for  it ;  and  this  arrangement  may  be  well 
seen  in  the  rapacious  birds.  The  membrane  of  the  drum  (membrana 
tympani)  is  convex  externally,  and  the  drums  of  both  ears  are 
oonneoted  by  the  air-cells  of  the  skull  There  is  neither  malleus  nor 
stapes,  and  their  place  is  supplied  by  a  single  auditory  bone  (ossi- 
culum auditua)  which  connects  the  membranes  of  the  drum  with  the 
fenesba  ovalis.  The  Eustachian  tubes  terminate  in  a  sort  of  common 
aperture  on  the  ooncavity  of  the  palate.  The  labyrinth  is  without  a 
cochlea;  instead  of  which  there  is  a  short,  blunt,  hollow  bony  process 
obliquely  directed  backwards  from  the  vestibule,  and  divided  into 
two  portions,  one  of  which  ends  at  the  fenestra  rotunda. 

Smell. — This  sense  in  the  majority  of  birds  seems  to  be  highly 
developed.  The  olfactory  nerve  is  given  off  from  the  foremost  part 
of  the  front  lobe  of  the  brain,  whence  it  rsnnun  along  a  canal  to  the 
nose,  and  is  ramified  on  the  pituitary  membrane,  which  is  spread 
over  two  or  three  pairs  of  bony  or  cartilaginous  concha)  narium.  The 
nostrils  terminate  in  different  parts  of  the  upper  mandible  in 
different  genera ;  and,  according  as  these  apertures  we  smaller  or 
larger,  or  more  or  less  covered  by  membranes,  cartilages,  feathers,  or 
other  integuments,  the  sense  is  probably  more  or  less  acute.  But  no 
bird  is  without  nostrils,  though  Euffon  asserts  that  several  are 
unprovided  with  them :  the  puffin  indeed  and  some  others  have 
them  so  small,  and  placed  so  closely  on  the  margin  of  the  mandible, 
that  they  are  not  easily  detected. 

This  sense  was  supposed  to  have  reached  its  highest  point  of 
perfection  in  the  vultures  and  other  carrion-birds.  Poets  and  philo- 
sophers have  dwelt  on  the  '  delight '  with  which  they — 

" sniuTM  the  smell 

Of  mortal  change  on  earth    .    , 
SsgaoloBi  of  the  quarry  from  afar." 
But,  according  to  the  experiments  of  Audubon  (and  they  were  made 
with  a  species  which  has  obtained  a  reputation  for  great  sagacity  in 
this  way),  the  nostrils  do  not  seem  to  have  been  of  the  least  assist- 
ance to  the  birds  in  directing  them  to  their  prey ;  while  the  eye, 

even  when  the  birds  were  far  a1 ' " 

been  infallible.    This  cone 

facta  stated  by  Audubon  are  very  strong. 

Toxic. — Though  all  birds  possess  a  tongue,  it  is  probable  that  bul 
few  find  enjoyment  in  the  organ  as  ministering  to  their  taste,  and 
in  those  it  is  sc4%  thick,  and  covered  with  papillax  Some  of  the 
birds  of  prey,  some  of  the  swimmers,  and  the  parrots  generally,  have 
such  a  tongue,  and  there  can  be  no  doubt  that  these  taste  food  of  a 
soft  or  fluid  nature,  and  select  that  which  they  like  best.  But  in. 
general  the  tongue  is  horny  and  stiff,  and  appears  unsuited  to  convey 
such  impressions,  though  as  an  organ  for  taking  food  it  becomes  of 
the  highest  importance.    In  the  humming-birds  and  other  honey- 


suckers  it  is  *  tubular  pump,  and  in  the  woodpeckers  it  ia  an  Insect 
■pear.  In  both  cases  it  can  be  protruded  and  retracted  at  pleasure  ; 
and  the  simple  but  beautiful  machinery  by  which  this  act  of  volition 
ia  performed  ia  adapted  with  the  moat  masterly  fituess  to  the  motion 
required.  Upon  examining  the  tongue  of  the  common  green  wood- 
pecker, we  shall  find  that,  instead  of  being  very  long,  as  it  is 
erroneously  supposed  to  be,  it  is  really  very  short,  sharp-pointed,  and 
homy,  with  barbs  at  its  sides.  Behind  this  lies  the  singular  tongue- 
bone  (os  hyoides),  slender,  and  with  two  very  long  legs  or  appendages 
(crura).  This  ia  made  up  of  five  parts,  consisting  of  a  single  portion 
and  two  pairs  of  carti- 
lages.    Let  us  suppose 

the  tongue  to  be  at  rest,  ■  L 

and    then    the     single  J 

piece   lies  in  a   fleshy  i 

abeath,  capable  of  great  > 

extension.  To  this 
piece  the  first  pair  of 
cartilages,    which     an 

situated    at    the   sides  Os  Hrolde.  of  Wooopeeker. 

of  the  nock,  are  joined,  while  the  second  pair,  springing  from 
these,  run  under  the  integuments  completely  over  the  skull,  and, 
advancing  forward,  converge  in  a  kind  of  groove,  terminating 
generally  in  the  right  side  of  the  upper  jaw.  This  second  pair, 
by  their  mlaaticity,  become  the  springs  which  set  the  whole  in 
motion.  When  the  organ  ia  to  be  protruded,  the  anterior  pieces  are 
drawn  together,  and  enter  the  extended  sheath  of  the  single  piece : 
the  tongue  is  thus  elongated  as  it  were,  and  the  bird  can  thrust  it 
far  forth. 


skin,  do  not  offer  a  satisfactory  medium  for  conveying  impressions  by 
contact.  But  in  those  birds  which  search  for  their  food  in  mud 
(ducks,  for  instance),  where  neither  sight  nor  smell  can  be  of  much 
avail,  the  bill  is  covered  with  a  skin  abundantly  supplied  with 
sensation  by  nerves  from  all  the  three  branches  of  the  fifth  pair, 
in   order  that  they  may  successfully  feel   about   for  their  hidden 


less  nestlings.  This  parental  lovo  changes  the  timid  at  once  to  the 
brave ;  for  birds  of  prey,  cats,  dogs,  and  sometimes  even  man,  when 
he  approaches  the  sanctuary,  are  attacked  and  followed  with  angry 
cries.  For  some  time  after  quitting  the  nest  this  care  continues,  till 
i  the  nestling  is  able  to  provide  for  itself  Then  the  whole  scene 
changes-  The  young  bud  still  lingers  about  the  old  one,  and 
approaches  it  when  it  finds  a  worm  or  insect,  expectant  of  the  morsel. 
At  first  the  young  bird  is  unheeded  and  treated  coldly ;  but  if  it  does 
not  take  this  hint,  and  perseveres  in  its  solicitations,  the  parent, 
which  but  a  few  days  before  would  have  braved  a  hawk  or  a  cat  in 
its  defence,  and  would  have  been  content  to  suffer  hunger  rather  than 
have  seen  it  without  food,  gives  it  a  buffet,  and  thus  compels  it  to  . 
rely  on  its  own  resources. 


fomsle: 


Reproduction  and  Migration. 

The  continuation  of  the  species  is  carried  on  by  eggs,  which  are  laid 
in  a  neat  more  or  less  artificial  according  as  the  nestling  is  more  or 
less  capable  of  gathering  ita  own  food  at  the  time  of  its  exclusion  from 
the  egg.  Of  those  birds  whose  young  possess  this  capability  in  the 
highest  degree,  the  male  is  for  the  most  part  polygamous,  and  does 
not  pair ;  bat  among  those  whose  young  depend  for  some  time  on  the 
arents  for  their  sustenance,  one  male  confines  his  attentions  to  one 
male,  as  long  at  least  aa  the  seasons  of  love,  incubation,  and  parental 
anxiety  endure.  To  the  first  and  second  of  these  seasons  we,  m  great 
measure,  owe  that  outpouring  of  melody  which  renders  our  grqvea 
and  gardens  so  musical  in  spring. 

"There  is  every  reason,"  writes  Montagu,  "  to  believe  it  is  necessary 
there  should  be  native  notes  peculiar  to  each  species,  or  the  sexes 
might  have  some  difficulty  in  discovering  each  other,  the  species  be 
intermixed,  and  a  variety  of  mules  produced  ;  for  we  cannot  suppose 
birds  discriminate  colours  by  which  they  know  their  specie*,  because 
some  distinct  species  are  so  exactly  alike  that  a  mixture  might  take 
place.  The  males  of  song-birds,  and  many  others,  do  not  in  general 
search  for  the  female ;  but,  on  the  contrary,  their  business  in  the 
spring  ia  to  perch  on  some  conspicuous  spot,  breathing  out  their  full 
and  amorous  notes,  which  by  instinct  the  female  knows,  and  repairs 
to  the  spot  to  choose  her  mate.  This  is  particularly  verified  with 
respect  to  the  summer  birds  of  passage.  The  nightingale  and  most  of 
Its  genus,  although  timid  and  shy  to  a  great  degree,  mount  aloft  to 
pour  forth  their  amorous  strains  incessantly,  each  seemingly  vicing  in 
their  love-laboured  song  before  the  females  arrive.  No  sooner  do  they 
make  their  appearance  than  dreadful  battles  ensue,  and  their  notes 
are  considerably  changed  ;  sometimes  their  song  ia  hurried  through 
without  the  usual  grace  and  elegance,  at  other  times  modulated  into 
a  soothing  melody.  BThe  first  we  conceive  to  be  a  provocation  to 
battle  on  the  sight  of  another  male ;  the  last  an  amorous  cadence,  a 
courting  addresa  This  variety  of  song  lasts  no  longer  than  till  the 
female  is  fixed  in  her  choice,  which  is  in  general  in  a  few  days  after 
her  arrival ;  and  if  the  season  is  favourable  she  soon  begins  the  task 
allotted  to  her  sex." 

We  entirely  agree  with  the  writer  of  this  animated  passage  that 
"  'Tie  love  creates  their  melody,"  and  that  the  ear  is  a  principal  guide 
to  the  hen-bird  in  her  choice  of  a  mate ;  but  we  cannot  entirely  exclude 
the  eye  when  we  remember  what  pains  have  been  taken  in  most  In- 
stances to  distinguish  the  sexes  by  the  colour  of  their  feathered  garb, 
and  even  in  many  instances  to  prepare  a  nuptial  dress  ('plumage  de 
nocee '  of  the  French)  for  the  male,  which  fades  when  the  season  of 
love  has  passed  away. 

We  'must  not  dwell  here  npon  the  wonders  of  birds'  -nests,  their 
admirable  structure  aa  places  of  comfort  and  concealment,  and  the 
exquisite  workmanship  of  some  of  them — that  of  the  goldfinch,  for 


imories  with  the  pleasing  a 
our  admiration,  if  not  our  astonishment.  As  regularly 
of  which  many  of  them  are  the  harbingers,  do  these  little 
:  us,  and  as  regularly  do  they  take*their  departure.  The 
ise  of  migration  is  no  doubt  to  be  found  in  temperature 
and  food,  particularly  that  which  is  adapted  for  the  sustenance  of  the 
young ;  and  the  instinct  of  the  bird  accordingly  leads  it  from  one 
climate  to  another. 

Sgtttmaiie  Arrangement  and  Natural  Sittory. 

Birds  appear  to  have  been  objects  of  interest  from  the  earliest 
periods.  In  comparatively  later  times  we  find  them  mingling  in  the 
superstitions  of  Greece  and  Rome ;  and  it  is  evident  that  their  history 
and  habits  were  familiar  not  only  to  the  husbandman  and  the  augur, 
but  to  the  great  mass  of  the  people.  Without  such  a  familiarity  on 
the  part  of  the  Athenians,  Aristophanes  would  hardly  have  ventured 
on  introducing  his  audience  to  N^amo**  117/0  (see  his  play  entitled 
"OpviOt*,'  •  The  Birds ' )  j  nor  would  other  poets,  Grecian  and  Roman, 
so  often  have  referred  to  these  animals  as  well-known  harbingers  of 
certain  times  and  seasons.  But  it  remained  for  Aristotle,  and  after 
him  Pliny,  to  take  up  the  subject  philosophically.  The  former,  in  his 
'  History  of  Animals,'  has  distinguished  the  species,  and  recorded  the 
habits  of  birds  with  the  accuracy  and  power  which  distinguished  that 
great  observer ;  the  latter,  in  the  tenth  book  of  his  '  Natural  History' 
has  displayed  much  learning  but  not  a  great  deal  of  originality. 

In  modem  literature  the  first  writer  of  note  on  this  subject  is  Pierre 
Belon,  who  in  1555  arranged  these  animal*  according  to  their  habits 
and  their  haunts.  Ill  his  system  the  rapacious  birds  form  the  first 
division,  the  waders  the  second,  the  swimmers  the  third,  and  the  birds 
which  nestle  in  trees  or  on  the  ground,  the  fourth.  He  was  an  able 
zoologist  and  accurate  observer,  and  has  pointed  out  the  comparative 
anatomy  of  birds  with  reference  to  that  of  man  especially. 

The  third  part  of  Conrad  Owner's  '  History  of  Animal*,'  published 
in  1 55S,  consists  of  his  treatise  on  birds,  where  he  has  with  some  labour 
collected  their  various  national  names,  and  referred  to  the  writers  who 
had  noticed  the  subject. 

In  1599  Aldrovandue  of  Bologna  published  his  '  Ornithology.'  Pur- 
suing the  plan  of  Belon,  he  arranged  the  birds  according  to  their  haunts 
and  their  food,  adding  many  new  descriptions. 

Theee  three  works  are  all  illustrated  with  woodcuts. 

In  166V  Johnston  published  his  'Natural  History,'  a  kind  of  'Reper- 
torium  Zoologioum,  wherein  all  that  had  been  done  before  his  fame 
was  condensed,  and  where  every  monstrous  zoological  fable  was  per- 
petuated, even  in  the  copper-plates,  which  ministered  to  the  appetites 
of  those  who  loved  to  see  what  mermen  and  mermaids  were  like,  and 
delighted  in  the  sight  of  "  hydras  and  chimeras  dire." 

We  now  approach  a  period  wherein  the  reign  of  System  commenced  ; 
and  we  owe  one  of  the  first  natural  arrangements,  if  not  the  first,  to 
Francis  Willughby,  an  English  gentleman,  whoso  '  System  of  Orni- 
thology '  was  edited  by  our  celebrated  countryman  Ray  in  1678,  after 
the  author's  death.  It  is  a  work  of  very  great  merit.  The  general 
divisions  are  two,  '  Ismd-Birda,'  and  '  Water-Birds.'  The  land-birds 
are  further  divided  into  those  which  have  a  crooked  beak  and  crooked 
talons,  and  those  which  have  those  parts  nearly  straight 

The  water-birds  are  arranged  in  three  sections.  The  first  consists 
of  waders,  and  those  which  haunt  watery  places  ;  the  second  of  those 
that  are  of  a  "  middle  nature,  between  swimmers  and  waders,  or  rather 
that  partake  of  both  kinds,  some  whereof  are  cloven-footed  and  yet 
Bwim  ;  others  whole-footed,  but  yet  very  long-legged,  like  the  waders ; " 
the  third  is  formed  by  the  palmated  birds,  or  swimmers. 

The  same  friendly  office  that  was  performed  for  Willughby  by  Ray, 
Dr.  Derhani  executed  for  the  latter,  whose  '  Synopsis  Hethodica 
Avium,'  a  posthumous  work,  but  entirely  completed  by  the  author 
before  bis  death,  was  published  by  the  Doctor  in  1718.  In  this  Synop 
sis  Bay  carried  out  and  further  improved  Willughby' a  system.  Upon 
the  works  of  these  English  naturalists  rested  in  great  measure  the 
zoological  system  of  Lfamsrns 

The  first  sketch  of  the  Swedish  naturalist's  'Syatema  Natural ' 
appeared  in  folio,  at  Layden,  In  17S6.  It  consisted  of  twelve  pages, 
and  was,  as  Linnteua  himself  says,  "  Conspectus  tantum  opens  et  quasi 
mapps.  geocraphioa."    Eight  subsequent  editions,  ia  various  forms, 
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with  gradually  increasing  information,  were  published  in  various 
places,  and  in  1758  the  ninth  edition  ("longe  auotius  factum  a  me 
ipso/'  Bays  the  author)  was  sent  forth  in  8vo.  In  this  edition  tho 
birds  are  arranged  under  the  same  '  orders'  as  they  are  in  the  twelfth 
and  last  edition,  which  appeared  in  1766.  The  thirteenth  edition  was 
not  the  author's,  but  Gmelin's. 

The  following  are  the  orders  of  Linnseus's  class  Aves : — 

1.  Aeeipitres.    Birds  of  Prey,  properly  so  called. 

2.  Piece.    Woodpeckers,  Crows,  Humming-Birds,  Kingfishers,  Ac. 

8.  Anseres.    Swimmers. 

4.  GraUa.    Waders. 

6.  GaUince.  Gallinaceous  Birds  (Partridge  and  Domestic  Fowl,  for 
instance). 

6.  Passeres.    Sparrows,  Pinches,  Thrushes,  Doves,  Swallows,  Ac.  Ac. 

These  orders,  some  of  which  are  not  very  natural,  include  with  their 
subdivisions  78  genera. 

In  1760  appeared  the  system  of  Brisson,  which  divides  birds  into 
two  great  sections.  The  first,  consisting  of  those  whose  toes  are 
deprived  of  membranes ;  the  second,  of  those  whose  toes  are  furnished 
with  membranes  through  their  whole  length. 

There  are  many  subdivisions,  under  which  are  arranged  26  orders, 
including  115  genera.  This  able  ornithologist  owes  much  of  his 
celebrity  to  the  minute  accuracy  of  his  specific  descriptions. 

In  1770  Buffon  published  the  first  part  of  his  work  relating  to  birds. 
It  is  marked  by  the  same  eloquent  animated  style  which  adorns  the 
rest  of  his '  Natural  History ; '  but  much  cannot  be  said  for  its  arrange- 
ment, nor  for  the  justice  of  some  of  its  conclusions. 

Schseffer,  in  his  '  Elementa  Ornithologies,'  which  was  given  to  the 
publio  in  1744,  divides  birds  into  two  great  families,  Nudipedes  and 
Palmipedes. 

Scopoli  (1777),  in  his  '  Introduction  to  Natural  History,'  divides 
them  also  into  two  families ;  but  he  takes  his  distinction  from  the 
arrangement  of  the  scaly  skin  on  the  legs ;  the  first  division  or  Retipedes 
consisting  of  those  the  skin  of  whose  legs  is  marked  by  small  polygonal 
scales ;  the  second,  Scutipedes,  of  those  the  front  of  whose  legs  is 
covered  with  segments  or  unequal  ringB  with  lateral  longitudinal 
furrows. 

In  1781  our  countryman  Latham  published  his  general  synopsis, 
and  in  1787  and  in  1801  his  two  supplements  appeared.  In  1790  his 
'  Index  Ornithologicus,'  in  two  volumes  quarto,  being  an  abridgment 
of  his  more  extended  work,  was  given  to  the  public.  Separating,  like 
Willughby  and  Ray,  the  birds  into  two  grand  divisions,  land-birds 
and  water-birds,  he  arranges  them  under  the  following  orders,  which 
include  101  genera : — 

Land-Birds.  Water-Birds. 

1.  Accipitres.  7.  Gralla. 

2.  Pices.  8.  PinruUipedes. 
8.  Passeres.  9.  Palmipedes. 

4.  Colttmbce. 

5.  OaUince, 

6.  Struthiones. 

In  1799  M.  de  Laoepede  published  his  method,  arranging  130  genera 
under  89  orders. 

In  1806  Dumeril,  in  his  '  Zoologie  Analytique/  divided  birds  into 
six  orders. 

The  following  is  Blumenbach's  arrangement : — 

Land-Birds.  Water-Birds. 

1.  Accipitres.  8.  GraUce. 

2.  Levirostres.  9.  Anseres, 
8.  Pici. 

4.  Coraces. 

5.  Passeres. 

6.  GaUince. 

7.  Struthiones. 

In  1810  Meyer,  in  the  '  Almanach  des  Oiseaux  de  1'Allemagne,  par 
Messrs.  Meyer  et  Wolff/  arranged  them  under  11  orders.  * 

In  1811  Illiger  divided  them  into  seven  orders,  including  41  families. 

Then  came  Cuvier,  who  in  his  *  Regno  Animal '  (1817)  published  the 
following  method : — 

1.  Aeeipitres.  4.  OaJUnos. 

2.  Passeres.  5.  GraUce. 

8.  Seanscres  (Climbers).  6.  Palmipedes. 

Vieillot,  whose  work  is  dated  in  1816,  though  it  did  not  appear  till 
1817,  distributes  birds  into  the  following  five  orders : — 

1.  Aeeipitres.  4.  GraUatores. 

2.  Sylvicolce.  5.  Natatores. 
8.  GaUinacei. 

Temminck's  arrangement  (1815-20)  consists  of  the  following  16 
orders  :— 

1.  Pa/pacts.  9.  Pigeons. 

2.  Omnwores.  10.  QaUinacts. 
8.  Insectivorts.  11.  Alectorides 
4.  Qraninores.  12.  Cowrewrs. 
6.  Zygodactyles.  18.  GraUes. 

6.  Anisodactyles.  14.  Pinnatipides. 

7.  Alcyons.  15.  Palmipedes. 

8.  CheUdons.  16.  Inertes. 


In  1825  Nicholas  Aylward  Vigors  (following  out  the  principle 
adopted  by  William  Sharp  M*Leay,  in  his  'Horse  Entomologies,' 
a  work  of  great  learning  and  deep  reasoning)  proposed  his  arrange- 
ment of  birds  according  to  their  natural  affinities.  "  I  discovered," 
says  the  author  in  his  paper  in  the  14th  volume  of  the  '  Transactions 
of  the  Linnsean  Society,  "as  I  advanced,  that  the  larger  or  primary 
groups  were  connected  by  an  uninterrupted  chain  of  affinities ;  that 
this  series  or  chain  returned  into  itself ;  and  that  the  groups  of  which 
it  was  composed  preserved  in  their  regular  succession  an  analogy  to 
the  corresponding  groups  or  orders  of  the  contiguous  classes  of  zoology. 
I  equally  detected  the  existence  of  the  same  principle  in  most  of  the 
subordinate  subdivisions,  even  down  to  the  minutest,  to  a  degree  at 
least  sufficiently  extensive  to  afford  grounds  for  asserting  its  general 
prevalence." 

Thus,  if  his  five  orders 

Tnsessores, 
Raptores,  Ayes.  Ratorcs, 

Natatores,  QraUatores, 

be  arranged  round  a  common  centre,  the  author  conceives  that  they 
would  be  found  to  be  mutually  connected  together,  and  that  the  plan 
which  holds  good  in  the  general  division  will  .be  found  to  be  confirmed 
on  examining  the  subdivisions. 

The  second  order  Insessores,  for  instance,  he  divides  into  five 
tribes : — 

Conirostres, 
Dentirostres,  Insessores.  Scansores, 

Fissirostres,  Tenuirostres, 

in  which  he  finds  a  similar  connection,  as  he  also  does  in  the  five 
families  into  which  he  further  separates  each  tribe. 

In  the  same  year  M.  Latreille  published  his  method  as  follows  : — 
Section  1,  Les  Terrestres.  Section  2,  Lee  Aqnatiquea. 

1.  Rapaces.  6.  Echaaeiers. 

2.  Passereaux.  7.  Palmipedes. 
8.  Grimpeurs. 

4.  Passerigalles. 

5.  Gallinaces. 

These  orders  include  252  genera. 

The  method  proposed  by  M.  de  Blainville  in  1815,  1821,  and  1822, 
and  developed  by  his  pupil,  M.  Lherminier,  in  1827,  iB  founded  entirely 
on  anatomical  details,  and  principally  upon  the  comparative  develop- 
ment of  the  sternum. 

In  1828  M.  Lesson  published  his  '  Projet/  wherein  he  commences 
with  the  two  great  divisions  '  Terrestrial '  and  '  Aquatic,'  and  dis- 
tributes the  birds  into  nine  orders,  founded  on  the  form  of  the  toes, 
wings,  and  beak.  The  ninth  order  consists  of  '  Paradoxaux,'  to 
which  he  refers  the  Ornithorhynchus. 

In  1831,  Mr.  Swainson,  rejecting  the  quinarian  theory  above  alluded 
to,  which  he  had  adopted  in  the  year  1824,  proposed  (in  the  second 
part  of  the  'Fauna  Boreali- Americana '  containing  the  birds)  a  new 
arrangement,  which  he  framed  according  to  the  dogma  that  "the 
primary  divisions  of  every  natural  group,  of  whatever  extent  or  value, 
are  three,  each  of  which  forms  its  own  circle." 

No  one  can  read  over  the  preceding  compendium,  which  only 
embraces  the  more  prominent  systems,  without  perceiving  that  the 
great  aim  of  modern  science  has  been  to  produce  the  best  natural 
arrangement.  No  sooner  has  one  method  been  advanced  and  con- 
sidered, than  doubts  have  arisen,  and  another  and  another  still  suc- 
ceeds. Cuvier  expressed  his  dissent  from  all  the  systems  which  he 
had  seen ;  and  it  is  no  doubt  as  true  now  as  when  he  expressed  his 
conviction  that  the  true  arrangement  is  yet  to  be  Bought  for. 

To  give  a  list  of  all  the  writers  on  the  Natural  History  of  Birds 
would  be  quite  out  of  place  in  a  work  of  this  description ;  we  must 
therefore  conclude  this  article  with  the  following  enumeration  of  some 
of  the  most  celebrated  authors  in  this  department. 

The  ornithology  of  America  and  the  West  Indies  has  been  given  by 
Hernandea,  Marcgrave,  De  Azara,  Sloane,  Catesby,  Vieillot,  Wilson, 
Spix,  C.  L.  Bonaparte  (Prince  of  Canino),  Audubon,  Richardson, 
Swainson,  and  NuttaU. 

That  of  Britain  by  Pennant,  Lewin,  White,  Bewick,  Montagu, 
Donovan,  Selby,  Mudie,  Yarrell,  Macgillivray,  W.  Thompson,  Meyer, 
and  others. 

That  of  Europe  by  Temminck;  that  of  Germany  by  Meyer  and 
Wolff;  and  C.  L.  Bonaparte  that  of  Italy.  Gould's  '  Birds  of  Europe ' 
illustrate  the  ornithology  of  the  Continent  and  British  Islands.  His 
other  works  on  the  Birds  of  Australia,  the  Humming-Birds,  the 
Toucans,  and  various  monographs,  are  amongst  the  most  splendid 
contributions  to  the  science  of  Natural  History. 

Le  Vaillant  has  illustrated  the  birds  of  Africa  and  other  countries. 

The  following  names  of  some  of  those  who  have  also  distinguished 
themselves  as  general  authors  or  particular  illustrators  will  readily 
occur  to  the  student  who  enters  upon  this  branch  of  Natural  History : — 
Albin,  Audebert,  Audubon,  Barraband,  Bechstein,  Bennett,  Blyth, 
Brisson,  Brunnich,  Buffon,  Buhle,  Cuvier,  Daudin,  Desmarest,  Edwards, 
Fleming,  Foster,  Frisch,  Gerardin,  Gould,  Gray,  Gunther,  Hardwicke, 
Herbert,  Houttuyn,  Hunter,  Illiger,  Jardine,  Jenner,  Leach,  Lear, 
Lesson,  Macartney,  M'Leay,  Markwick,  Meyer,  Naumann,  Nilsson, 
Nozeman,  Rennie,  Riippell,  Sabine,  Savigny,  Selby,  Sepp,  Schaoffer, 
Shaw,  Sheppard,  Slaney,  Sonnini,  Spix,  Stephens,  H.  E.  Strickland, 
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Swainson,  Sweet,  Syme,  Vieillot,  Vigors,  Wagler,  Waterton,  Whitear, 
N.  Wood,  Yarrell. 

Fossil  Birds. 

Although  the  remains  of  birds  in  a  fossilised  condition  are  not 
numerous,  yet  recent  discoveries  have  given  an  interest  to  them  not 
less  than  to  that  of  any  other  class  of  animals.  Sir  Charles  Lyell,  in 
his  '  Principles  of  Geology/  says  that  "the  imbedding  of  the  remains  of 
birds  in  new  strata  must  be  of  very  rare  occurrence,  for  their  powers 
of  flight  insure  them  against  perishing  by  numerous  casualties  to 
which  quadrupeds  are  exposed  during  floods ;  and  if  they  chance  to 
be  drowned,  or  to  die  when  swimming  on  the  water,  it  will  scarcely 
ever  happen  that  they  will  be  submerged  so  as  to  become  preserved 
in  sedimentary  deposits.  In  consequence  of  the  hollow  tubular 
structure  of  their  bones,  and  the  quantity  of  their  feathers,  they  are 
extremely  light  in  proportion  to  their  volume,  so  that  when  first 
killed  they  do  not  sink  to  the  bottom  like  quadrupeds,  but  float  on 
the  surface  until  the  carcass  either  rots  away  or  is  devoured  by 
predaceous  animals."     Nevertheless  remains  of  birds  have  been  found. 

The  earliest  indications  of  the  existence  of  birds  are  certain  foot- 
tracks  discovered  by  Professor  Hitchcock,  of  Amherst,  in  the  Triassic 
or  New  Red  Argillaceous  Sandstones  of  the  valley  of  the  Connecticut 
River.  These  foot-prints  occur  in  considerable  numbers  in  the  district 
mentioned,  and  have  been  described  by  geologists  under  the  name  of 
Ornithichnites.  A  slab  on  which  these  remarkable  markings  are  to  be 
seen  is  in  the  collection  of  the  British  Museum.  They  evidently 
belong  to  birds  of  a  large  size,  but  unfortunately  none  of  the  remains 
of  the  creatures  to  which  they  belong  have  yet  been  discovered.  Sir 
Charles  Lyell  has  recently  examined  the  district  in  which  these 
impressions  occur,  and  agrees  with  Professor  Hitchcock  in  regarding 
them  as  the  production  of  the  feet  of  birds. 

Some  remains  found  by  Dr.  Mantell  in  the  Wealden  Strata  of  Tilgate 
Forest,  were  supposed  by  Baron  Cuvier  and  Professor  Owen  to  belong 
to  a  species  of  wading  bird,  but  subsequent  investigations  have  shown 
that  these  specimens  were  portions  of  the  skeleton  of  a  species  of 
Pterodactyl.  A  microscopic  examination  however  by  Mr.  Bowerbank 
and  Professor  Quekett  of  specimens  since  discovered  by  Dr.  Mantell, 
has  led  these  gentlemen  to  conclude  that  they  belong  to  birds,  leading 
to  the  inference  that  these  animals  did  exist  at  the  period  of  the 
deposit  of  the  Wealden  Beds. 

In  the  '  British  Fossil  Mammals  and  Birds '  Professor  Owen  has 
described  the  remains  of  a  gigantic  bird  obtained  by  the  Earl  of 
Enniskillen  from  the  Chalk  near  Maidstone.  The  portion  described  is 
regarded  by  Professor  Owen  as  the  shaft  of  the  humerus,  and  he 
concludes  that  it  belonged  to  a  bird  closely  allied  to  the  Albatross  of 
the  present  day.    He  has  named  it  Oimoliornit  Diomedeus. 

As  we  approach  nearer  the  historic  period  of  the  earth's  surface,  the 
remains  of  the  bones  of  birds  become  more  decisive  and  more 
numerous.  In  most  of  the  ancient  Tertiary  Strata  remains  of  several 
genera  of  binds  occur.  In  the  Sevalik  hills  of  India  they  are 
associated  with  the  remains  of  several  species  of  proboscidiform 
animals.  In  the  basin  of  Paris  they  have  been  found  in  conjunction 
with  the  bones  of  the  Polceotherium,  &c.  In  the  Tertiary  deposits  of 
Auvergne  they  have  also  been  found,  and  the  ossiferous  caverns  of 
the  continent  of  Europe  and  of  Great  Britain  have  presented  the  bones 
of  numerous  species  of  animals  now  living,  with  here  and  there  an 
extinct  species.  These  remains  however  have  been  sufficiently  scarce 
to  be  greatly  prized  by  the  collectors  of  fossils. 

In  the  year  1889  Professor  Owen  received  from  Mr.  Rule  a  specimen 
of  the  femur  of  a  gigantic  bird,  allied  to  the  ostrich  and  other 
struthious  birds  now  in  existence.  To  the  bird  to  which  this  bone 
belonged  Professor  Owen  gave  the  name  of  Dinornis.  [Dikobkis.] 
This  specimen  was  obtained  from  New  Zealand,  and  quickly 

followed  by  a  large  collection  of  the  bones  of  other  extinct  birds, 
made  by  Mr.  Walter  Mantell  of  Wellington,  son  of  the  late  Dr. 
Gideon  MantelL  In  this  collection,  not  only  were  there  the  bones 
of  Dinornis,  coimrming  all  the  anticipations  which  had  been  formed 
by  Professor  Owen  of  this  gigantic  bird,  but  also  the  remains  of 
several  other  species  of  Dinornis,  and  other  genera.  The  character  of 
some  of  these  remains,  and  their  having  been  found  in  fire-heaps  in 
conjunction  with  human  bones,  and  allusions  in  the  traditions  and 
songs  of  the  natives,  lead  to  the  undoubted  conclusion  that  within  the 
historic  period  the  Dinornis,  under  the  name  of '  Moa/  was  known  to 
the  Maoris,  the  native  inhabitants  of  New  Zealand.  Amongst  the 
remains  is  that  of  a  genus  called  Notornis;  and  during  his  excursions 
into  the  interior  for  the  purpose  of  ascertaining  if  any  of  these  birds 
still  existed,  Mr.  W.  Mantell  had  the  good  fortune  to  capture  a  living 
specimen.  [Notornis,  see  Sufp.]  It  has  been  described  and  figured  by 
Mr.  Gould  m  his  '  Birds  of  Australia,'  and  an  engraving  is  also  given 
by  the  late  Dr.  Mantell  in  his  popular  work  descriptive  of  the  organic 
remains  of  the  British  Museum,  entitled  'Petrifactions  and  their 
Teachings.' 

From  these  facts  we  are  led  to  conclude  that  long  before  New 
Zealand  was  inhabited  by  man  it  was  densely  peopled  by  colossal 
struthious  birds,  of  which  the  Apteryx  [Aptertx],  Brochypteryx 
[Braohyptbryx],  and  Notornis  are  but  the  degenerate  representatives. 
It  is  probable  also  that  New  Zealand,  together  with  Chatham  Island, 
Norfolk  Island,  and  others,  are  but  the  mountain-tops  of  a  continent, 
which  was  probably  covered  with  these  creatures,  presenting  a  remark- 


able feature  in  the  history  of  the  earth's  surface,  and  affording  inter- 
esting matter  for  speculation  with  regard  to  the  progression  of  organised 
life  upon  the  globe. 

The  history  of  the  New  Zealand  birds  is  also  one  of  special  interest  in 
connection  with  a  group  of  birds,  some  of  which  also,  as  the  Dodo  and 
Solitaire  [Dodo],  have  existed  within  the  historic  period,  but  are  new 
no  longer  to  be  found,  and  which  had  their  principal  seat  of  existence 
in  the  Mauritius.    [See  Supplement.] 

(Ansted,  Geology  ;  Owen,  British  Fossil  Mammals  and  Birds  ;  Owen, 
Transactions  of  the  Zoological  Society,  1839,  1844,  1846,  1848,  1850; 
Colenso,  Annals  of  Natural  History  ;  Mantell,  Petrifactions  and  their 
Teachings  ;  Strickland  and  Melville,  The  Dodo  and  its  Kindred.) 

BIRDS'  NESTS,  EDIBLE.     [Alqa] 

BIRDS  OF  PARADISE.  With  no  family  of  birds  has  fiction  been 
more  busy  than  with  the  Birds  of  Paradise.  From  one  fabulist  to 
another  came  the  tradition  (losing  nothing,  as  is  usual  with  traditions, 
in  its  descent),  that  these  "gay  creatures  of  the  element"  passed  their 
whole  existence  in  sailing  in  the  air,  where  all  the  functions  of  life 
were  carried  on,  even  to  the  production  of  their  eggs  and  young.  The 
dew  and  the  vapours  were  said  to  be  their  only  food,  nor  were  they 
ever  supposed  to  touch  the  earth  till  the  moment  of  their  death,  never 
taking  rest  except  by  suspending  themselves  from  the  branches  of  trees 
by  the  shafts  of  the  two  elongated  feathers  which  form  a  characteristic 
of  this  beautiful  race.  The  appellations  of  LuffVVogel,  Paradyss- 
Vogel,  Passaros  de  Sol,  Birds  of  Paradise,  and  God's  Birds  (to  say 
nothing  of  Phoenix,  a  name  which  was  applied  to  one  of  them),  kept 
up  the  delusion  that  originated  in  the  craft  of  the  inhabitants  of  the 
eastern  countries  where  they  are  found ;  for  the  natives  scarcely  ever 
produced  a  akin  in  former  times  from  which  they  had  not  carefully 
extirpated  the  feet.  Nor  was  it  only  the  extreme  elegance  and  rich- 
ness of  their  feathere  that  caused  these  birds  to  be  sought  as  the 
plume  for  the  turbans  of  oriental  chiefs;  for  he  who  wore  that  plume, 
relying  implicitly  on  the  romantic  accounts  of  the  life  and  habits  of 
the  bird,  and  impressed  with  its  sacred  names,  believed  that  he  bore  a 
charmed  life,  and  that  he  should  be  invulnerable  even  where  the  fight 
raged  most  furiously. 

In  vain  did  honest  Pigafetta,  who  is  supposed  to  have  been  the  first 
who  introduced  these  birds  to  the  notice  of  Europeans,  represent  them 
as  being  furnished  with  legs ;  in  vain  was  the  same  truth  attested  by 
Marcgrave,  John  de  Laet,  Clusius,  Wormius,  and  Bontius  (the  last  of 
whom  observes  on  their  crooked  claws,  and  even  asserts  that  they 
devour  little  birds,  such  as  greenfinches),  and  referred  to  by  Hernandez. 
A  fury  tale  was  not  to  be  so  put  down.  Aldrovandus  himself  was 
deceived  by  the  birds  brought  over  in  the  mutilated  state  above 
described,  and  joined  in  the  cry  against  poor  Pigafetta,  charging  him 
with  falsehood.  Johnston,  in  1 657,  writes  thus  oracularly  of  the  Birds 
of  Paradise : — "  It  is  peculiar  to  them  all  to  be  without  feet  (although 
Aristotle  asserts  that  no  bird  is  without  feet,  and  Pigafetta  assigns  to 
them  feet  a  hand  breadth  in  length) ;"  and  this  he  declares  after  Clusius 
had  refuted  the  absurdity,  and  had  stated  that  they  had  been  brought 
to  Holland  (where  Johnston's  book  was  printed)  with  their  feet  on ;  and 
after  the  publication  of  Tradescant's  Catalogue,  wherein  are  mentioned 
among  the  ( whole  birds'  of  his  museum  "Birds  of  Paradise,  or  Manu- 
codiata,  whereof  are  divers  sorts,  some  with,  some  without  leggs."  And 
yet  this  same  Johnston  has  no  mercy  on  that  part  of  the  fable  which 
asserts  that  they  live  on  dew,  are  perpetually  flying,  and  that  their  eggs 
are  hatched  in  a  natural  cavity  on  the  back  of  the  male.  "  Of  a  verity," 
says  the  sage,  "  they  must  necessarily  require  rest,  and  are  with  ease 
suspended  to  the  branches  of  trees  by  those  threads  in  their  tails." 

Willughby  and  Ray  treat  these  nonsensical  stories  as  they  deserve, 
and  as  was  to  be  expected  from  their  reputation  as  observers. 

The  high  value  set  upon  these  birds  awakened  the  cupidity  and  the 
fraud  of  the  Chinese,  who  made  up  from  parrots,  parakeets,  and  others, 
artificial  Birds  of  Paradise,  so  clumsily  however  that  it  is  difficult  to 
suppose  that  Seba,  who  figures  three  of  them  in  the  60th  plate  of  his 
first  volume,  could  have  been  taken  in  by  the  manifest  imposition. 
But  there  is  nothing  in  the  text  to  show  that  his  suspicion  was  even 
excited ;  and  this  is  the  more  extraordinary,  as  he  figures  two  of  the 
real  species  (plate  88  and  plate  68)  with  sufficient  accuracy. 

Linnaeus,  who  has  commemorated  the  fable  of  the  want  of  feet  in 
these  birds  by  bestowing  upon  the  species  most  extensively  known  the 
name  of '  apoda/  because,  as  he  observes,  "  the  older  naturalists  called 
it  footless,"  says  that  the  food  of  this  species  consists  of  the  largest 
butterflies. 

In  the  last  edition  of  the  'Systema  Natures'  Linnaeus  gives  but  two 
species  of  the  Birds  of  Paradise,  to  which  he  applies  the  generic  name, 
Paradisea.  These  two  species  are  Paradisea  apoda  and  Paradisea 
regia.  In  Gmelin's  edition  the  number  of  species  is  increased  to  eight, 
but  one  of  them  is  the  Paradise-Grakle. 

Ornithologists  seem  to  agree  in  placing  these  birds  either  among  the 
Crows  (Oorvidas)  or  in  their  immediate  neighbourhood ;  and  this,  from 
the  form  of  their  beak  and  legB,  and  from  their  habits,  to  which  we 
shall  presently  allude,  appears  to  be  their  proper  place. 

Vieillot  has  divided  the  Linnasan  genus  Paradisea  into  the  following 
genera:— 

Parotia. — Beak  furnished  with  short  feathers  to  just  beyond  the 
middle,  slender,  compressed  laterally,  notched  and  curved  at  the  tip ; 
hypochondrial  plumes  long,  broad,  and  loose. 
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Of  Ulii  genus,  Paretia  lextctacia  (Paradita  awea  of  Gaiulin,  Par*- 
ditea  texttlacta  of  Latham,  the  Bifilet  of  Buffoti)  in  mi  «T»mpJ«  The 
figure  represent*  a  male 


The  Si  flic  t  {Pantia 


m. — Beak  furnished  with  elongated  feathers  to  just  beyond 
the  middle,  narrow  above,  slender,  straight,  notched,  and  bent  at  the 
ttp ;  feathers  of  the  neck  long  and  disposed  in  a  wing-form.  Of  this 
genus,  Lophorina  ruprrba  (Paradite/i  nperba  of  Latham,  Le  Superbe 
of  Button)  is  an  example. 


The  Superb  (Zo»*ortna  Injuria). 

— Beak  furnished  at  the  base  with  small  feathers  directed 
forwards,  slender,  convex  above,  a  little  compressed  at  the  sides,  finely 
jagged  and  bent  towards  the  tip ;  bypochondrisl  feathers  broad,  elon- 
gated, and  truncated. 

Of  this  genus,  Ancuifitmif  rtgiml  (Paraditta  rtgia  of  LinnsDua,  King- 
Bird  of  Paradise  or  Petiier,  who  has  this  note— "Brought  from  the 
Molucca  Islands,  and  rarely  to  be  seen  here  but  in  the  cabinets  of  tbe 
most  curious,  as  with  Dr.  Sloan,  and  in  the  repository  of  the  Royal 
Society" — and  Ls  Hanucode  of  Buffon)  is  given  as  an  example.  The  figure 
represents  a  nude. 

Somalia, — Beak  robust,  convex  above,  furnished  at  the  base  with 
velvet  feathers,  straight,  compressed  laterally,  jagged  towards  the  tip ; 


the  type 


hypoohondrial  feathers  very  long,  flexible,  decomposed,  or 
plumes  moderate  and  stiff.  Of  this  there  are  two  sections,  t 
being  Paradisea  magnified  of  Latham  (Le  Msgnifique  of  Buffon). 

But  perhaps  the  molt  elegant  of  all  these  birds  is  that  which  is  best 
known  and  moat  often  seen,  the  Great  Emerald,  Le  grand  Emeraude  of 
the  French  {I'araditea  apoda  of  Linnjeus). 

The  cuts,  which  are  taken  from  LevsjJlant^  may  convey  some  very 
faint  idea  of  the  forms  of  (Lees  birds,  whose  beauty  beggars  all  des- 
cription. Even  the  magnificent  works  of  Levainant  and  Vieillot, 
splendid  as  they  are,  cannot  represent  the  vivid  and  changing  tints  of 
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the  originals,  though  the  former  had  the  advantage  or  the  pencil  of 
Barraband,  whose  drawings  have  all  the  life  and  truth  of  portraits. 
To  these  works,  and  such  as  these,  and  to  our  museums,  those  who 
wish  to  have  a  distinct  notion  of  what  nature  can  produce  in  form  and 
brilliancy  of  plumage  must  repair.  They  are  all  inhabitant*  of  New 
Guinea. 


made  the  best  use  of 


ParfSUM  maffnifiea. 

"  The  Birds  of  Paradise,"  says  H.  Lesson,  "  or  at  least  the  Emerald 
(Paradises  apoda,  Linn,),  the  only  species  concerning  which  ws  possess 
authentic  intelligence,  live  in  troops  in  the  vast  forests  of  the  country 
of  the  Papuans,  a  group  of  islands  situated  under  the  equator,  and 
which  is  composed  of  the  islands  Arou,  Wagiou,  and  the  great  island 
called  New  Guinea.  They  are  birds  of  passage,  changing  their  quarters 
according  to  the  monsoons.  The  females  congregate  in  troops,  assemble 
upon  the  tops  of  the  highest  trees  in  the  forests,  and  all  cry  together 
to  call  the  males.  These  last  are  always  alone  in  the  midst  of  some 
fifteen  females,  which  compose  their  seraglio,  after  the  manner  of 
the  gallinaoeous  birds." 

kL  Lesson  then  gives  the  following  extract  from  his  journal,  written 
on  the  spot.  After  observing  that  the  Birds  of  Paradise,  with  the 
exception  of  two  species,  were  brought  to  the  corvette,  La  Coqnille, 


those  countries,  he  thus  continues ;- 


"  The  Manucodo  *  presented  itself  twice  in  our  shooting  excursion!, 
uid  we  killed  the  male  uid  female.  This  species  would  seem  to  be 
monogamous,  or  perhaps  it  is  only  separated  into  pain  at  the  period 


La  {raraditta  vpoda),  mas. 


Paraiitea  apado,  fern. 

of  Uying.  In  tbn  wood!  this  bird  has  no  brilliancy ;  it*  fine-coloured 
plumage  U  not  discovered,  and  the  tint*  of  the  female  are  dull.  It 
loves  to  take  Ua  station  on  the  teak-trees  (Arbres  de  Took),  whose 
ample  foliage  shelter*  it,  and  whose  small  fruit  forma  its  nourishment. 
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Its  iridaa  are  brown,  and  the  feet  are  of  a  delicate  aaure.     The 
Papuans  call  it  Save. 

"  Soon  after  our  arrival  on  this  land  of  promise  (New  Guinea)  for 
the  naturalist,  I  was  on  a  shooting  excursion.  Scarcely  had  I  walked 
some  hundred  paces  in  those  ancient  forests,  the  daughters  of  time, 
whose  sombre  depth  was  perhaps  the  moat  magnificent  and  stately 
sight  that  I  had  ever  aeon,  when  a  Bird  of  Paradise  struck  my  view  : 
it  flaw  gracefully  and  in  undulations  ;  the  feathers  of  its  sides  formed 
an  elegant  and  aerial  plume,  which  without  exaggeration  bore  no 
remote  resemblance  to  a  brilliant  meteor.  Surprised,  astounded, 
enjoying  an  inexpressible  gratification,  I  devoured  this  splendid  bird 
with  my  eyes ;  but  mj  emotion  was  so  great  that  I  forgot  to  shoot 
at  it,  and  did  not  recollect  that  I  had  a  gun  in  my  hand  till  it  was 

"One  can  scarcely  have  a  juat  idea  of  the  Paradise-Birds  from  the 
skins  which  the  Papuans  sell  to  the  Malays,  and  which  come  to  us  in 
Europe.  These  people  formerly  hunted  the  birds  to  decorate  the 
turbans  of  their  chiefs.  They  call  them  MamWforo  in  their  tongue, 
and  kill  them  during  the  night  by  climbing  the  treea  where  they 
perch,  and  shooting  them  with  arrows  made  for  the  purpose,  and  very 
short,  which  they  make  with  the  stem  (rachis)  of  the  leaves  of  a  palm 
(latanier).  The  campongs  or  villages  of  Mappin  and  of  Emberbakeue 
are  celebrated  for  the  quantity  of  birds  which  they  prepare,  and  all 
the  art  of  their  inhabitants  is  directed  to  taking  off  the  feet,  »^ urnfauj, 
thrusting  a  little  stick  through  the  body,  and  drying  it  in  the  smoke. 
Some  more  adroit,  at  the  solicitation  of  the  Chinese  merchants,  dry 
them  with  their  feet  on.  The  price  of  a  Bird  of  Paradise  among  the 
Papuans  of  the  coast  is  a  piastre  at  least.  We  killed,  during  our  stay 
at  New  Guinea,  a  score  of  these  birds,  which  I  prepared  for  the  moat 

"  The  Emerald  when  alive  is  of  the  size  of  a  common  jay,  its  beak 
and  its  feet  are  bluish ;  the  iridea  are  of  a  brilliant  yellow;  its  motions 
are  lively  and  agile ;  and  in  general  it  never  perches  except  upon  the 
summit  of  the  most  lofty  trees.  When  it  descends,  it  is  for  the 
purpose  of  eating  the  fruits  of  the  lesser  trees,  or  when  the  sun  in 
full  power  compels  it  to  seek  the  shade.  It  has  a  fancy  for  certain 
trees,  and  makes  the  neighbourhood  re-echo  with  it*  piercing  voice. 
The  cry  became  fatal,  because  it  indicated  to  us  the  movement*  of 
the  bird.  We  were  on  the  watch  for  it,  and  it  was  thus  that  we  came 
to  kill  these  birds  ;  for  when  a  male  Bird  of  Paradise  has  perched, 
and  hears  a  rustling  in  the  silence  of  the  forest,  he  is  silent,  and  does 
not  move.  His  call  is  '  voike,  voike,  voike,  voiko,'  strongly  articulated. 
The  cry  of  the  female  is  the  same,  but  she  raise*  it  much  more'feebly. 
The  latter,  deprived  of  the  brilliant  plumage  of  the  male,  is  clad  in 
sombre  attire.  We  met  with  them,  assembled  in  scores,  on  every 
tree,  while  the  males,  always  solitary,  appeared  but  rarely. 

"  It  is  at  the  rising  and  setting  of  the  sun  that  the  Bird  of  Paradise 
goes  to  seek  its  food.  In  the  middle  of  the  day  it  remains  hidden 
under  the  ample  foliage  of  the  teak-tree,  and  comes  not  forth.  He 
seems  to  dread  the  scorching  rays  of  the  sun,  and  to  he  unwilling  to 
expose  himself  to  the  attacks  of  a  rival 

"  In  order  to  shoot  Birds  of  Paradise,  travellers  who  visit  New 
Quinea  should  remember  that  it  is  necessary  to  leave  the  ahip  early  in 
the  morning,  to  arrive  at  the  foot  of  a  teak-tree  or  fig-tree,  which 
these  bird*  frequent  for  the  aake  of  their  fruit — (our  stay  was  from 
the  28th  of  July  to  the  9th  of  August)— before  half-past  four,  and  to 
remain  motionless  till  some  of  the  males,  urged  by  hunger,  light  upon 
the  branches  within  range.  It  is  indispensably  requisite  to  have  a 
gun  which  will  cany  very  far  with  effect,  and  that  the  grains  of  shot 
should  be  huge  ;  for  it  is  very  difficult  to  kill  an  Emerald  outright, 
and  if  be  be  only  wounded  it  is  very  seldom  that  he  is  not  lost 
in  thickets   so   dense  that   there  is  no  finding  the   way  without  a 

"  The  little  Emerald  Paradise-Bird  feeds,  without  doubt,  on  many 
substances,  in  a  state  of  liberty.  I  can  affirm  that  it  lives  on  the 
seeds  of  the  teak-tree,  and  on  a  fruit  called  Amihou,  of  a  may  white, 
insipid  and  mucilaginous,  of  the  size  of  a  small  European  fig,  and 
which  belongs  to  a  tree  of  the  genua  Fieut." 

M.  Lesson  then  goes  on  to  state  that  hs  saw  two  Birds  of  Paradise 
which  had  been  kept  in  a  cage  for  more  than  six  months  by  the  prin- 
cipal Chinese  merchant  at  Amboyna.  They  were  always  in  motion, 
and  were  fed  with  boiled  rice,  but  they  had  a  special  fondness  for 
Cookroaohes  {BUiita). 

Bennett,  in  hi*  '  Wanderings,'  gives  the  following  account  of  a  Bird 
of  Paradise  (Paraditea  apoda)  which  he  found  in  Mr.  Beale's  aviary 
at  Macao,  where  it  had  been  confined  nine  years,  exhibiting  no 
appearance  of  age  : — 

"  This  elegant  creature  has  a  light,  playful,  and  graceful  manner, 
with  an  arch  and  impudent  look  ;  dances  about  when  a  visitor 
approaches  the  cage,  and  seems  delighted  at  being  made  an  object  of 
admiration ;  its  notes  are  very  peculiar,  resembling  the  cawing  of  the 
raven,  but  it*  tones  are  by  far  more  varied.  During  four  months  of 
the  year,  from  May  to  August,  it  moults.  It  washes  itself  regularly 
twice  daily,  and  after  having  performed  it*  ablutions  throws  its 
delicate  feathers  up  nearly  over  the  head,  the  quills  of  which  feathers 
have  a  peculiar  structure,  so  as  to  enable  the  bird  to  effect  this  object. 
Its  food  during  confinement  is  boiled  rice,  mixed  up  with  soft  egg, 
together  with  plantains,  and  living  insects  of  the  grasshopper  tribe ; 
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these  insects  when  thrown  to  him  the  bird  contrives  to  catch  in  its 
beak  with  great  celerity.  It  will  eat  insects  in  a  living  state,  but'  will 
not  touch  them  when  dead. 

"  I  observed  the  bird  previous  to  eating  a  grasshopper,  given  him 
in  an  entire  or  mutilated  state,  place  the  insect  upon  the  perch,  keep 
it  firmly  fixed  with  the  claws,  and  divesting  it  of  the  legs,  wings,  Ac., 
devour  it,  with  the  head  always  placed  first.  The  servant  who 
attends  upon  him  to  clean  the  cage,  give  him  food,  Ac.,  strips  off  the 
legs,  wings,  &e.  of  the  insects  when  alive,  giving  them  to  the  bird  as 
fast  as  he  can  devour  them.  It  rarely  alights  upon  the  ground,  and 
so  proud  is  the  creature  of  its  elegant  dress  that  it  never  permits  a 
soil  to  remain  upon  it,  and  it  may  frequently  be  seen  spreading  out 
its  wings  and  feathers,  and  regarding  its  splendid  Belf  in  every 
direction,  to  observe  whether  the  whole  of  its  plumage  is  in  an 
unsullied  condition.  It  does  not  suffer  from  the  cold  weather  during 
the  winter  season  at  Macao,  though  exposing  the  elegant  bird  to  the 
bleak  .northerly  wind  is  always  very  particularly  avoided.  Mr.  Beale 
is  very  desirous  of  procuring  a  living  female,  to  endeavour  if 
possible  to  breed  them  in  his  aviary. 

"The  sounds  uttered  by  this  bird  are  very  peculiar;  that  which 
appears  to  be  a  note  of  congratulation  resembles  somewhat  the 
cawing  of  a  raven,  but  changes  to  a  varied  scale  of  musical  gradations, 
as  '  he,  hi,  ho,  haw,'  repeated  rapidly  and  frequently,  as  lively  and 
playfully  he  hops  round  and  along  his  perch,  descending  to  the 
second  perch  to  be  admired,  and  to  congratulate  the  stranger  who  has 
made  a  visit  to  inspect  him ;  he  frequently  raises  his  voice,  sending 
forth  notes  of  such  power  as  to  be  heard  at  a  long  distance,  and  as  it 
could  scarcely  be  supposed  so  delicate  a  bird  could  utter ;  these  notes 
are  '  whock,  whock,  whock,  whock,'  uttered  in  a  barking  tone,  the 
last  being  given  in  a  low  tone  as  a  conclusion. 

"  A  drawing  of  the  bird  of  the  natural  size  was  made  by  a  Chinese 
artist.  The  bird  advanced  steadfastly  towards  the  picture,  uttering  at 
the  same  time  its  cawing  congratulatory  notes ;  it  did  not  appear 
excited  by  rage,  but  pecked  gently  at  the  representation,  jumping 
about  the  perch,  knocking  its  mandibles  together  with  a  clattering 
noise,  and  cleaning  them  against  the  perch,  as  if  welcoming  the 
arrival  of  a  companion.  After  the  trial  of  the  picture  a  looking-glass 
was  brought,  to  see  what  effect  it  would  produce  upon  the  bird,  and 
the  result  was  nearly  the  same ;  he  regarded  the  reflection  of  himself 
most  steadfastly  in  the  mirror,  never  quitting  it  during  the  time  it 
remained  before  him.  When  the  glass  was  removed  to  the  lower 
from  the  upper  perch  he  instantly  followed,  but  would  not  descend 
upon  the  floor  of  the  cage  when  it  was  placed  so  low. 

"  One  of  the  best  opportunities  of  seeing  this  splendid  bird  in  all 
its  beauty  of  action,  as  well  as  display  of  plumage,  is  early  in  the 
morning,  when  he  makes  his  toilet ;  the  beautiful  sub-alar  plumage  is 
then  thrown  out,  and  cleaned  from  any  spot  that  may  sully  its  purity 
by  being  passed  gently  through  the  bill ;  the  short  chocolate-coloured 
wings  are  extended  to  the  utmost,  and  he  keeps  them  in  a  Bteady 
flapping  motion,  as  if  in  imitation  of  their  use  in  flight,  at  the  same 
time  raising  up  the  delicate  long  feathers  over  the  back,  which  are 
spread  in  a  chaste  and  elegant  manner,  floating  like  films  in  the  ambient 
air. 

"  I  never  yet  beheld  a  soil  on  its  feathers.  After  expanding  the 
wings  it  would  bring  them  together  so  as  to  conceal  the  head,  then 
bending  it  gracefully  it  would  inspect  the  state  of  its  plumage  under- 
neath. This  action  it  repeats  in  quick  succession,  uttering  at  the  time 
its  croaking  notes ;  it  then  pecks  and  cleans  its  plumage  in  every  part 
within  reach,  and  throwing  out  the  elegant  and  delicate  tuft  of  feathers 
underneath  the  wings,  seemingly  with  much  care,  and  with  not  a  little 
pride,  they  are  cleaned  in  succession,  if  required,  by  throwing  them 
abroad,  elevating  them,  and  passing  them  in  succession  through  the 
bill.  Then  turning  its  back  to  the  spectator,  the  actions  above  men- 
tioned are  repeated,  but  not  in  so  careful  a  manner ;  elevating  its  tail 
and  long  shaft-feathers,  it  raises  the  delicate  plumage  of  a  similar 
character  to  the  sub-alar,  forming  a  beautiful  dorsal  crest,  and,  throwing 
its  feathers  up  with  much  grace,  appears  as  proud  as  a  lady  dressed  in 
her  full  ball-dress.  Having  completed  the  toilet,  he  utters  the  usual 
cawing  notes,  at  the  same  time  looking  archly  at  the  spectators,  as  if 
ready  to  receive  all  the  admiration  that  it  considers  its  elegant  form 
and  display  of  plumage  demands ;  it  then  takes  exercise  by  hopping, 
in  a  rapid  but  graceful  manner,  from  one  end  of  the  upper  perch  to 
the  other,  and  descends  suddenly  upon  the  second  perch,  close  to  the 
bars  of  the  cage,  looking  out  for  the  grasshoppers  which  it  is  accus- 
tomed to  receive  at  this  time 

"  His  prehensile  power  in  the  feet  is  very  strong,  and,  still  retaining 
his  hold,  the  bird  will  turn  himself  round  upon  the  perch.  He  delights 
to  be  sheltered  from  the  glare  of  the  sun,  as  that  luminary  is  a  great 
source  of  annoyance  to  him,  if  permitted  to  dart  its  fervent  rays 
directly  upon  the  cage.  The  iris  frequently  expanding  and  contract- 
ing adds  to  the  arch  look  of  this  animated  bird,  as  he  throws  the 
head  on  one  side  to  glance  at  visitors,  uttering  the  cawing  notes  or 
barking  aloud.  ....  Having  concluded,  he  jumps  down  to  the 
lower  perch  in  search  of  donations  of  living  grasshoppers. 

"  The  bird  is  not  at  all  ravenous  in  its  habits  of  feeding,  but  it  eats 
rice  leisurely,  almost  grain  by  grain.  Should  any  of  the  insects  thrown 
into  his  cage  fall  upon  the  floor,  he  will  not  descend  to  them,  appearing 
to  be  fearful  that  in  so  doing  he  should  soil  his  delicate  plumage ;  he 


therefore  seldom  or  ever  descends,  except  to  perform  his  ablutions  in 
the  pan  of  water  placed  at  the  bottom  of  the  cage  expressly  for  his 
use." 

BIRGUS,  a  genus  of  Long-Tailed  Crustacea,  approaching  the  Hermit- 
Crabs  (Pagunui)  established  by  Leach.  The  following  are  the  leading 
characters : — Middle  antennas  having  their  second  articulation  crested 
or  tufted ;  feet  of  the  first  pair  of  legs  unequal,  terminated  by 
pincers  or  knob-claws ;  feet  of  the  second  and  third  pair  terminated 
simply,  in  other  words,  by  a  single  nail ;  fourth  pair  smaller  and 
didactylous,  or  terminated  by  two  fingers,  one  moveable ;  fifth  pair 
rudimentary,  very  small,  but  didactylous ;  carapace  somewhat  in  the 
form  of  a  reversed  heart,  with  the  apex  pointing  forwards;  poet- 
abdomen  or  tail  orbicular,  crustaceous  above,  the  plates  being  sub- 
annular,  or  rudiments  of  rings. 

There  are  two  species  recorded,  and  of  these  Birgut  Zatrc,  Leach, 
Pagurtu  Lotto,  Fabr.  and  Lam.,  Cancer  Latro,  Linn.,  Cancer  crkmenatut, 
Bors-Krabbe  (Purse-Crab)  of  Rumphius,  is  the  largest.  Its  rostrum 
is  terminated  by  a  single  point.  The  pincers  are  red,  the  left  being 
much  larger  than  the  right,  and  both  deeply  toothed.  The  feet  of  the 
next  three  pairs  are  toothed  on  the  edges,  and  marked  with  undulated 
streaks.  It  is  a  native  of  Amboyna  and  other  neighbouring  islands, 
where  it  is  said  to  inhabit  the  fissures  of  rocks  by  day,  and  to  come 
forth  at  night  to  seek  its  food  on  the  beach.  Mr.  Cuming  found  it 
sufficiently  abundant  in  Lord  Hood's  Island  in  the  Pacific,  but  there 
the  Purse-Crabs  dwelt  at  the  roots  of  trees,  and  not  in  holes  in  the 
rocks.  When  he  met  them  in  his  road,  they  set  themselves  up  in  a 
threatening  attitude  and  then  retreated  backwards,  making  both  at 
first  and  afterwards  a  great  snapping  with  their  pincers.  There 
appears  to  be  a  tradition  among  the  natives  that  it  climbs  Coooa-Nut 
Trees  (Cocoa  nucifcra)  in  the  night  to  get  the  cocoa-nuts.  Linnreus, 
Herhst,  and  Cuvier  repeat  this  story,  which,  as  Owen  observes,  is 
coji  tinned  in  a  degree  by  Quoy  and  Gaimard,  who  relate  that 
individuals  of  this  species  were  fed  by  them  for  many  months  on 
cocoa-nuts  alone;  and  still  more  amply  by  the  observations  com- 
municated to  him  by  Mr.  Cuming,  who  states  that  these  Piuse-Craba 
climb  the  Pandanut  odoratisrimu*,  a  kind  of  palm,  for  the  purpose  of 
feeding  on  the  small  nut  that  grows  thereon,  and  that  he  saw  them  in 
the  tree. 

Linnaeus  gives  the  Antilles  as  the  locality  of  this  Purse-Crab,  as  well 
as  Amboyna,  upon  the  authority  of  Rochefort,  but  this  has  arisen 
from  a  misunderstanding  of  the  text  of  Rochefort. 

In  the  following  passage  Rochefort  refers  to  some  of  the  Land- 
Crabs  of  the  Antilles,  and  not  to  the  genus  Birgu*  : — 

"  What  is  the  more  worthy  of  note  relating  to  these  crabs  is,  that 
once  a  year,  namely,  after  they  are  returned  from  their  journey  to  the 
sea,  they  hide  themselves  entirely  in  the  earth  for  some  six  weeks,  so 
that  not  one  appears.  During  this  time  they  change  their  skin,  or 
crust,  and  renew  themselves  altogether.  They  place  the  earth  at  this 
season  so  dexterously  at  the  entrance  of  their  holes,  that  one  cannot 
perceive  the  opening.  This  they  do  that  they  may  not  be  exposed  to 
the  air.  For  when  they  thus  throw  aside  their  old  garb,  the  whole  of 
their  body  is  as  it  were  naked,  being  only  covered  by  a  thin  and 
delicate  skin,  which  thickens  and  hardens  by  degrees  into  a  crust  aa 
solid  as  that  which  they  have  left.  Monsieur  du  Montel  reports  that 
he  caused  people  to  dig  on  purpose  in  those  places  where  there  was 
any  appearance  of  their  lying  hid,  and  having  met  with  some  of  them, 
that  he  found  that  they  were  enveloped  as  it  were  in  the  leaves  of 
trees,  which  without  doubt  served  them  for  nourishment  and  for  a 
nest  during  this  retreat ;  but  they  were  so  languid  and  so  incapable 
of  supporting  the  fresh  air,  that  they  seemed  half  dead,  though  in 
other  respects  they  were  fat  and  very  delicate  food.  The  inhabitant* 
of  the  Isles  call  them  at  this  period  Purse-Crabs,  and  esteem  them 
much.  He  saw  quite  close  to  them  their  old  covering,  that  is  to  say, 
their  shell,  which  appeared  as  entire  as  if  the  animal  had  been  still 
within.  What  is  wonderful  is,  that  though  he  employed  very  good 
eyes,  he  could  scarcely  observe  the  opening  or  slit  whence  the  body  of 
the  animal  had  come  forth  and  had  disengaged  itself  from  this  prison. 
Nevertheless,  after  having  taken  great  care  he  remarked  in  the  empty 
shells  a  small  separation  near  the  tail,  by  which  the  crabs  had  extricated 
themselves." 

Then  followB  the  most  approved  way  of  dressing  these  Land-Crabs 
for  the  table,  a  mode  which  is  still  in  practice  with  little  variation  in 
the  West  Indies  at  the  present  day. 

In  a  manuscript  entitled  '  Memoires  en  Forme  de  Dictionnaire 
contenant  rHiBtoire  Naturelle  notamment  de  Cacao,  l'lndigo,  le  Sucre, 

et  le  Tabac,  Par  M. f  Inspecteur  pour  la  Compagnie  de  Chan- 

dernagor,'  there  is  a  very  full  account  of  the  Land-Crabs  (Tourlouroux) 
of  the  Antilles,  and  the  writer  of  the  manuscript,  speaking  of  their 
condition  after  they  have  thrown  off  their  old  crusts,  says,  "  If  they 
take  the  crabs  then,  they  Qnd  them  covered  only  with  a  slight  red 
skin,  tender  and  delicate  as  moistened  parchment ;  the  crabs  are  then 
much  more  delicious  than  they  are  at  any  other  season ;  they  call  them 
at  that  period  Purse-Crabs "  (torn.  ii.  p.  526).  The  manuscript  is 
without  date,  but  was  written  after  the  publication  of  Labat's  works, 
which  the  writer  quotes. 

Birgus  Latro,  which  grows  to  a  large  size,  is  said  to  be  excellent 
food  when  properly  prepared.  It  was  a  favourite  diet  with  the  natives 
of  Lord  Hood's  Island,  but  Mr.  Cuming  did  not  taste  it. 


BIK0STB1TES. 
s  specimens  in  the  British  Muecuru.      Them  is  only  o: 


Punc-Crab  {Sirgm  Latrt.) 

BIROSTRITES,  a  genus  of  Fossil  MoUtuca  named  by  Lamarck. 
He  haa  placed  it  under  his  family  Ruditttt,  a  family  which,  aa  Mr.  G. 
Sowerby  observes,  might  be  struck  out ;  for  there  can  be  hardly  any 
doubt  that  Lamarck  haa  misconceived  or  misplaced  the  genera  of 
which  it  is  composed.  G.  Sowerby,  from  an  examination  of  the  cast 
of  the  inside  of  the  shell,  expresses  his  conviction  that  Birotlritet 
ought  to  be  placed  next  to  Dicerat,  or  at  least  in  the  same  family  with 
Chama  and  bicerat,  inasmuch  as  it  accords  very  nearly  with  those 
sheila  in  its  internal  characters.  Bang  has  placed  the  genera  Batolitet, 
Baphanittei,  and  Amplaau,  near  to  this  genus. 

The  following  U  Lamarck's  description  of  this  singular  fossil : — Shell 
Composed  of  two  pieces  or  valves,  which  do  not  unite  by  the  edges  of 
their  base,  one  enveloping  the  other,  and  the  dorsal  disc  of  each  being 
elevated  into  a  nearly  straight  cone  slightly  arched  within.  These 
horn-shaped  valves  are  unequal,  and  diverge  obliquely  under  the  form 
of  a  very  open  V.  It  seems  aa  if  one  valve  oame  out  of  the  base  of 
the  other,  and  it  is  always  ths  shortest  that  is  enveloped.  Birottritet 
tngcutfopiti  is  the  only  species  which  Lamarck  records. 

BIRTHWORTS.    [Aribtolociiiacm.] 

BI3H.    [BIKH.J 

BISHORE,  a  u>ni  given  in  the  Orkneys  to  the  15-spined  Stickle- 
back.      [GiSTIHOflTEUS.] 

BISMUTH,  a  metal  that  was  unknown  to  the  ancients.  It  was 
referred  to  by  Agricolfl.  in  his  work  on  mining  in  1521),  and  was  (subse- 
quently described  by  Stahl  and  Dufay. 

The  minerals  in  which  this  metal  constitutes  the  principal  ingredient 
are  comparatively  few  in  number  ;  and  of  these  only  two  species  are  of 
any  importance  in  a  commercial  point  of  view,  namely,  the  native 
bismuth,  and  its  sulphurate.  The  general  characters  of  these 
minerals  are  the  following.  Before  the  blow-pipe  they  are  readily 
fused  and  reduced  to  a  metallic  state,  the  regulus  itself  gradually 
subliming  if  the  name  be  continued,  leaving  on  the  charcoal  an 
orange-yellow  areola,  which  however  may  readily  be  made  to  disappear 
in  the  deoxidising  flame.  When  the  metallic  regulus  is  fused  in  an 
open  glass  tube,  a  yellowish-white  sublimate  is  obtained,  and  the 
regulus  itself  becomes  covered  by  the  fused  oxide,  which  while  hot  is 
of  a  dark  brown  colour  but  assumes  a  yellow  tint  on  cooling.  These 
minerals  are  all  of  them  soluble  in  strong  nitric  acid,  the  solution 
yielding  a  white  precipitate  on  being  dropped  into  water.  They  are 
known  and  described  by  mineralogists  under  the  following  names  : — 
Native  or  Octahedral  Bitmulh,  Bitmuth-Ochrt,  Primatic  Bitmidh- 
Glance,  Needle-Ore  or  Acieular  Bitmuth-Glanct,  called  by  Phillips 
PUimoo-OnpriferouM  Sulphuret  of  Bimwth,  TdinrbitmtUh,  formerly 
known  by  the  name  of  Molybdan  Silver. 

Native  or  Octahedral  Bitmvth  is  sometimes  found  crystallised !  the 
observed  forms  are  the  octahedron,  tho  tetrahedron,  and  combinations 
of  the  latter  with  the  dodecahedron,  which  produce  the  shape  teen 
in  the  accompanying  figure. 

The  faces  marked  a  belong  to  the  tetrahedron  and  those  marked 
with  d  to  the  rhombic  dodecahedron.  The  edge  between  the  faces  o 
is  therefore  70°  33',  between  the  faces  d  120°,  and  in  ths  sdgee  of  com- 
bination between  c  and  d  144*  44'.    These  crystals  are  generally  very 


imperfect,  and  the  faces  rough  and   uneven ;  they  possess  a  perfect 

cleavage  parallel  to  the  faces  of  the  octahedron.    The  hardness  varies 

from  2  to  25,  the  specific  gravity  from  9'fl  to 

B'8.     The  crystals   are   opaque,  possess  the 

metallic  lustre,  and  the  fresh  fracture  presents 

a    reddish    silver  white;    but  the   surface  is 

usually  tarnished,  owing  to  partial  oxidation, 

and  present*  a  variegated  appearance  of  gray, 

red,  and  blue  colours.     They  may  be  considered 

aa  presenting  us  with  the  metal  Bismuth  in 

a  pure  state,  the  only  foreign  matter  being 

traces  of  arsenic.     The  occurrence  of  crystals  is 

somewhat  rare,  this  mineral  being  usually  found  in  feathery   and 

arborescent  forma,  and  also  in  dentiform  concretions  in  veins,  traversing 

gneiss,  mica,  and  clay-elates,  where  it  is  usually  accompanied  by  ares 

of  silver,  cobalt,  nickel,  and  iron.    It  is  found  at  St  Colomb  and 

BoteJlack  mi  nee  in  Cornwall,  and  at  CuBtle-CarTOok  in  Cumberland,  but 

in  much  greater  abundance  in  the  mines  of  Saxony  and  Bohemia,  at 

Johann-Qeorgenatadt,    Annaberg,    Altenberg,    Schneeberg,    and     at 

Joaohimsthal,  from  whence  the  greater  portion  of  the  Bismuth  of 

commerce  is  obtained.    It  is  also  found  at  Beiber  in  Hainan,  at 

Loling   in  Carinthia,    and   in   the  Sophia  mine  at   Wittichen   in 

Fiirstenherg. 

The  Bitmutk-  Ochre  is  a  rare  mineral,  which  occurs  massive  and 
disseminated.  It  is  of  a  straw-yellow,  passing  sometimes  into  a  light 
yellowish   gray.    Its   specific   gravity   is   4-88,   and   ita   chemical 


Bismuth        ......    89-87 

Oxygen     .        .  .    .    10-1S 

It  usually  contains  small  quantities  of  arsenic  and  oxide  of  iron  as 
impurities.    Its  known  localities  are  St.  Agnes,  Cornwall ;  Schneeberg 
and  Johann-Georgenstadt,  in  Saxony ;  and  Joaohimsthal,  in  Bohemia. 
Bittnutk-Glance,  Bimutiie,  a  Carbonate  of  Bismuth,  occurs  in  four- 
aided  prisms  of  unknown  dimensions,  but  it  is  stated  by  Phillips  to 
have  angles  about  91°  and  BB°.     It  is   further  characterised  by  ita 
metallic  lustre,  and  lead-gray  approaching  steel-gray  colour,  and  from 
its  possessing  a  perfect  cleavage  in  the  direction  of  the  short  diagonal, 
and  one  less  perfect  in  the  direction  of  the  base.     According  to  Mobs 
the  hardness  is  between  2  and  2  6,  and  the  specific  gravity  ests.    It 
also  occurs  massive  of  a  granular  composition,  or   columnar,  ths 
individuals   being    long  and    straight,   and   aggregated    in    various 
directions.     According  to  the  analysis  of  H.  Rose  of  a  specimen  from 
Reddarhyttan,  it  is  thus  composed  : — 

Sulphur        .  .     18-49    .  .    18'72 

Bismuth  ....     81-S1     .    .       .    .    80-98 

Before  the  blow-pipe  sulphur  is  first  driven  off,  which  is  followed 
by  a  sublitnats  having  the  odour  of  tellurium,  and  afterwards 
the  characters  are  the  same  as  those  of  the  other   minerals   of 

Bitmuth-Blende  is  a  Silicate  of  Ei™nuth. 

Other  minerals  in  which  Bismuth  occurs  are  Needle-Ore  and  Te&vr- 
bitmutk.       Needle-Ore    a    also    called   Acieular    Bitntuh.      It  is    a 
sulphuret  of  bismuth,    lead,  and   copper,  containing  a   trace  of  gold. 
unes  from  Siberia.     TtUurbitmuti,  or  Tetradgmite,  is  composed  of 
rium  and  bismuth.    It  has  a  foliated  structure,  and  a  pale  steel- 
gray  colour.      It  comes  from  Schemnita,  and  also  from  Brazil. 
(Dana,  Mineralogy.) 

BISON,  the  name  of  a  genus  of  Ruminant  Animals  belonging  to 
the  family  Bmida.  The  genus  Blum  comprehends  two  living  species, 
io  of  them  European,  now  become  very  scarce  and  verging  towards 
Ltinction ;  the  other  American,  and,  notwithstanding  the  advances 
man,  still  multitudinous. 

European  Biton. 
As  much  difference  of  opinion  has  prevailed  with  regard  to  the 

historical  records  and  true  characters,  of  the  first  or  European  species 
Bison,  we  shall  quote  a  few  of  the  synonyms  of  this  animal  as 

ven  in  the  Catalogue  of  the  Specimens  of  Mammalia,  in  the  British 

useum,  by  Dr.  J.  E.  Gray. 

The  Bison  Aurochs,  or  European  Bison,  is  the  But  Biton  at 
Linnaeus ;  Biton  Bonauut,  Dr.  J.  E.  Gray ;  But  Una,  Boddaert ;  Bet 
Biton  Aurocht,  Lesson ;  Bat  Taurut  Una,  Gmelin;  Bot  Ilonatrut, 
Brisson ;  Biton  Buropana,  Owen ;  Bot  Biton  tev,  Bonattiu,  Wagner ; 
Biton  jvbatut,  Pliny;  Biton,  Gesner,  Aldrovandus,  aud  Qilibert; 
Urat,  Cresar;  A-urocht,  Cuvier,  Bufibn,  and  Desmoulins ;  Banana, 
Pliny,  Gosner,  Klein,  Buffon,  and  Ray.  It  is  also  the  Uroohs, 
Auer-Ochss  or  Auer-Ochs,  Wald-Ochae,  Wilder  Ocbs,  Berg-Ochs, 
Buckel-Ochs,  Afrikanischer  Wilder  Ocbs,  Preussische  und  Lithanische 
Auer-Ochs,  Zurb,  and  Hanistier,  of  various  German  writers.  To  these 
various  synonyms  we  may  now  add  that  of  Biton  pritevt  of  Owen, 
as  there  is  no  doubt  that  the  bones  of  ths  Great  Fossil  Aurochs 
belong  to  the  same  species  as  those  now  living  in  ths  forests  of 
Lithuania. 

The  difficulty  of  identifying  this  animal  haa  arisen  from  the  fact, 
that  besides  the  Bison  there  existed  at  one  time  in  Europe  and  in 
Great  Britain  a  wild  ox  (Bot  primiger.iut),  whose  remains  are  numerous, 
but  which  haa  undoubtedly  become  quite  extinct.  Pennant,  in  his 
'British  Zoology/  after  stating  his  belief  that  the  ancient  wild  cattle 


of  our  island  were  the  Biionla  jubati  of  Pliny,  thus  continues : — 
"  The  Urns  of  the  Hcrcynian  forest,  described  by  Caisar,  book  vi, 
was  of  thin  kind,  the  tome  which  is  nailed  by  the  modem  Germans 
Aurochs,  that  is.  But  tylvatrit."  Now  let  us  look  at  Caaear's  description. 
"  These  Uri  are  little  inferior  to  elephants  in  sizo,  but  are  bulls  in 


ran    description  when  compared    with   that   of  Aristotle,  will 

leave  little  doubt  that  the  Bum  jubatut  and  Banutvt  of  Pliny  and 
others,  the  Binatrai  or  Binurm  of  Aristotle  (for  the  word  is  written 
both  ways),  and  the  Blow  of  Oppian,  were  no  other  than  the  European 


caught  sight  of  them.  These,  when  trapped  in  pitfalls,  the  hunters 
diligently  kill.  The  youths  exercising  themselves  by  this  sort  of 
hunting  are  hardened  by  the  toil ;  and  those  among  them  who  have 
killed  most,  bringing  with  them  the  horns  as  testimonials,  acquire 
groat  praise.  But  these  Uri  cannot  be  habituated  to  man  or  r  J 
tractable,  not  even  when  young.  The  great  size  of  the  horns,  at 
as  the  form  and  quality  of  them,  differs  much  from  the  horns  of  our 
oxen.  These,  when  carefully  selected,  they  ring  round  the  edge  with 
silver  and  use  them  for  driaking-cups  at  their  ample  feasts."  Though 
there  are  parts  of  this  description  applicable  to  the  European  Bison, 
there  is  one  striking  character  which  forbids  us  to  conclude  that 
Cseear'a  Unu  was  identical  with  it,  A  glance  at  the  European  B 
will  convince  ns  that  it  never  could  have  afforded  tho  horns  wl 
amplitude  Ca?sar  celebrates.  In  the  '  ArchsBologia/  vol.  iii.  p.  1 
is  stated  that  the  Borstal  horn  is  supposed  to  have  belonged  to 
Bison  or  Buffalo.  That  it  might  have  belonged  to  a  Buffalo  is 
impossible,  but  that  it  did  not  belong  to  a  Bison  is  sufficiently  clear 
from  the  following  description :  "  It  is  2  feet  *  inches  long  on  the 
convex  bend,  and  23  inches  on  the  concave.  The  inside  at  tile  large 
end  is  3  inches  diameter,  being  perforated  there  so  as  to  leave  the 
thickness  only  of  half  an  inch  for  about  3  inches  deep ;  but  farther  in 
it  is  thicker,  being  not  so  much  or  so  neatly  perforated."  This  horn 
was  no  doubt  supplied  by  the  Great  Fossil  Ox,  tho  Boi  primigtnwi. 
Horns  were  anciently  used  amongat  us  in  the  conveyance  of 
inheritances,'  of  which  we  have  examples  in  the  Borstal  horn,  and 
the  Pusey  horn.  These  probably  belonged  to  the  Great  Fossil  Ox. 
That  the  common  Ox  could  not  be  descended  from  the  Bison  as  hai 
been  conjectured  by  some,  is  proved  by  the  fact  that  the  Aurooha  oi 
European  Bison  has  14  pain  of  ribs,  while  the  Ox  has  but  13,  and 
that  the  legs  of  the  Aurochs  are  more  slender  and  longer  than  those 
of  the  Ox  and  true  Buffalo.  The  European  Bison,  moreover,  has  but 
five  lumbar  vertebras,  while  the  other  oxen,  with  the  oxceptioi 
the  American  Bison,  which  has  only  four  according  to  Cuvier,  poi 
six.    [Bovidjh] 

"The  front  of  the  common  Ox,"  says  Cuvier,  "is  flattened,  and 
even  in  a  email  degree  concave  ;  that  of  the  Aurochs  is  rounded  into 
convexity  (bom  be),  though  rather  less  than  that  of  the  Buffalo. 

square  in  tho  Oi,  its  height 
being  nearly  equal  toits  breadth, 
taking  for  its  base  an  imaginary 
line  between  the  orbits.  In  tho 
Aurochs,  with  the  same  mode 
of  measurement,  it  is  much 
□roader  than  it  in  high,  in  the 
proportion  of  three  to 
The  horns  are  attached  i: 


j  the 


of   t 


most  elevated  salient  line  of 
the  head,  that,  namely,  which 
separates  the  occiput  from  the 
front ;  in  the  Aurochs  this  line 
is  two  inches  farther  back  then 
the  root  of  the  horns. 
plane   of  the  occiput  n 


Skull  of  old  European  Bison,  frost  ilcw. 


Profile  of  tat  Mine. 


Btull  of  European  Bison,  Hon 


)  Aurochs ;  and  lastly,  this 
quadrangular  plane  of  the 
occiput,  as  it  is  in  the  " 
represents  a  half  circle  in 
Aurochs." 

The  figures  here  given  v 
taken  from  the  skull  of  the 
European  Bison  or  Aurochs  ii 
the  museum  at  Paris.  This 
must  have  been  a  young  al " 
as  will  be  seen  from  comparing 
the  representation  of  its  skull 
with  that  of  the  following  speci- 

There  is  now  no  doubt 
that  the  Biton  jahatut  of  Pliny 
(book  viii  o.  IS,  and  xxviii.  c 
ID),  which  he  seems  to  dis- 
tinguish from  tho  Urut,  was 
the  European  Bison  or  Aurochs  ; 
Profile  of  tii  *  "Q<*  though  in  the  lfith  chapter 

Of  the  8th  book  he  mentions  the 
tradition  of  a  wild  beast  in  Peeonia  called  a  Bonanu,  after  he  has 
dismissed  his  Bitontti  jutati,  and  with  every  appearance  of  a  conclu- 
sion on  his  part  that  the  Bo-naiui  and  Binm  were  not  identical 


European  Bison  {Biien  Ewopaia). 

Cuvier,  in  his  '  Ossemens  Fosajles,'  states  it  to  bo  his  opinion  that 
this  animal,  the  largest  or  at  least  the  most  massive  of  all  existing 
quadrupeds  after  the  rhinoceros,  is  a  distinct  species  which  mm  haa 
never  subdued.    Following  out  this  subject  with  his  usual  industry 


Aurochs  of  the  Germans,  it  ia  only  in  i<s  remains  that  this  species 
cm  be  traced.  Such  remains  are  found  in  the  skulls  of  a  species  of 
Ox  different  from  the  Aurochs,  in  the  superficial  beds  of  certain  dis- 
tricts. This  Cuvier  was  of  opinion  must  have  been  the  true  Una  of 
the  ancients,  the  original  of  our  domestic  Ox,  the  stock  perhaps  whence 
our  wild  cattle  descended.  Professor  Owen,  in  his  '  British  Fossil 
Mammals,'  has  fully  established  the  distinction  between  the  Aurochs 
and  the  Great  Fossil  Oi,  the  Una  of  the  ancients,  but  he  has  shown 
that  it  is  impossible  that  any  of  our  forms  of  oxen  or  wild  cattle 
should  have  been  descended  from  this  species  which  is  now  extinct. 
[Bovida]  The  head  given  below  is  figured  by  Cuvior  as  of  doubtful 
diameter,  but  if  compared  with  the  skull  of  the  Aurochs  there  can  be 
little  doubt  of  its  identity. 


Stall  of  supposed  Fossil  Aaroctu,  front  view.  ProBle  of  the  same. 

The  remains  of  the  Aurochs  have  been  found  abundantly  on  the 
continent  of  Europe,  and  been  described  by  Faujas,  Cuvier,  and 
II.  von  Meyer.  Some  of  these  carry  the  antiquity  of  this  animal  as 
far  back  as  the  period  of  the  extinct  pachyderms  of  the  newer  Pliocene 
deposits.  On  comparing  these  with  recent  specimens  of  the  Aurochs 
from  the  Lithuanian  forests,  the;  are  found  to  be  generally  of  larger 
size,  to  hare  longer  and  somewhat  less  bent  horns,  but  they  present 
no  satisfactory  specific  distinction. 

That  the  Aurochs  existed  formerly  in  Great  Britain  is  attested 
from  the  discovery  of  remains  of  the  cranium  and  horn-cores  from 
various  newer  Tertiary  Fresh-  Water  deposits,  especially  in  the  counties 
of  Kent  and  Essex  along  the  borders  of  the  Thames.  In  the  hall  of 
the  Geological  Society  of  London  is  a  cranium  with  horn-cores, 
obtained  by  Mr.  Warburton  from  the  Fresh-Water  Tertiary  deposits 
of  Walton  in  Essex.  A  broken  skull  was  also  discovered  by  Mr.  H. 
E.  Strickland,  in  the  Freeh- Water  Drift  at  Croptbome,  Worcestershire. 
Professor  Phillip*,  in  his  'Geology  of  Yorkshire,'  records  the 
discovery  of  the  skull  with  the  cores  of  the  horns  and  the  teeth  at 
Beilbecka,  in  Yorkshire.  It  was  accompanied  with  the  remains  of 
fresh-water  Molluica  and  of  the  Mammoth,  Rhinoceros,  a  species  of 
Fdit,  a  large  Horse,  a  large  Deer,  Wolf,  Ac.  It  ia  to  be  regretted 
that  the  entire  skeleton  of  the  same  individual  has  not  hitherto  been 
discovered,  in  order  that  a  comparison  of  the  number  of  rib*  between 
this  elder  Bison,  and  the  European  and  American  Bisons  of  the  present 
day  might  be  made. 

The  European  Bison,  as  found  at  the  present  day,  has  a  vary  broad 
head  and  arched  forehead.  The  eyes  are  large  and  dark ;  the  hair  on 
the  forehead  is  long  and  wavy,  and  under  the  chin  and  breast  it  forms 
a  kind  of  beard.  In  the  winter  the  whole  of  the  neck,  hump,  and 
shoulders  are  covered  with  a  long  dusky-brown  hair,  intermingled 
with  a  soft  fur.  The  long  hair  is  cast  in  the  summer  and  renewed  in 
the  winter.  The  tail  is  of  moderate  length,  covered  with  hair,  and  is 
terminated  in  a  large  tuft.  The  females  are  not  so  large  as  the  males, 
and  have  not  so  much  hair  on  their  bodies. 

The  districts  in  which  this  animal  is  now  found  living  are  compara- 
tively limited,  as  it  appears  to  be  confined  to  the  forests  of  Lithuania, 
Moldavia,  Wallaehia,  and  some  parts  of  the  Caucasus.  These  animals 
have  never  been  domesticated,  but  herds  of  them  are  protected  in 
certain  localities  in  the  forest  of  Bialowieza  in  Lithuania,  under  the 
direction  of  the  Emperor  of  Russia.  There  are  twelve  herds  thus 
kept,  each  herd  being  under  the  superintendence  of  one  herdsman. 
The  estimated  number  of  all  the  herds  is  800.  They  feed  on  grass 
and  brushwood,  and  the  bark  of  young  trees,  especially  the  willow, 
poplar,  ash,  and  birch.  They  do  not  attain  their  full  stature  till  their 
sixth  year.  They  are  very  shy,  and  can  only  be  approached  from  the 
leeward,  as  their  smell  ia  exceedingly  acute.  When  accidentally 
fallen  in  with  they  become  furious,  and  passionately  assail  the  intruder. 
""    a  taken  young  they  become  accustomed  to  their  keeper,  but  th< 
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natural  enmity  to  domestic  cattle,  and  that  the  young  obstinately 
refused  to  be  suckled  by  the  domestic  cow,  the  calves  sent  by  the 
Emperor  were  suckled  by  a  cow  in  the  Regent's  Park  Gardens,  an<" 
became  very  speedily  attached  to  their  foster-mother.  These  creatures 
unfortunately  died  a  few  months  after  they  had  been  brought  to  this 
country.  A  very  fine  specimen  was  presented  to  the  British  Museum 
by  the  Emperor  of  Russia,  which  is  now  to  be  seen  stuffed  in  the  col- 
lection.    The  din 


Length  from  the  nose  to  the  insertion  of  the  tail  . 

Height  at  the  withers 

Height  at  the  rump 

Length  of  head 

Length  of  tail 
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We  have  si  ...     

while  the  common  Ox  has  but  thirteen.  The  si 
American  Bison  is  marked  by  its  having  fifteen  ribs  on  each  aide. 
Thus,  in  the  Bisons,  the  supplementary  ribs  spring  from  the  anterior 
lumbar  vertebras,  or  rather  from  vertebne  which  are  lumbar  aa  far  aa 
regards  their  situation,  but  dorsal  when  considered  in  relation  to  their 
functions.  The  contour  of  the  skull  has  much  in  common  with  that 
of  the  European  species,  but  its  development,  and  indeed  that  of  the 
whole  frame,  is  much  inferior  in  the  female.  Beneath  ia  represented 
the  skull  of  a  young  female  American  Bison, — 


Profile  of  u* 
ta  chiselling  is  when 


Bltoll  of  ol 


.a  Bison,  front  vie* 


ProBle  of  the  saint 


The  American  Bison  ha*  many  points  of  similarity  with  the  Aurochs. 
In  both  we  have  the  huge  head  and  the  lengthened  spinal  processes 
of  the  dorsal  vertebra;  for  the  attachment  of  the  brawny  muscles  that 
support  and  wield  it.  In  both  we  have  the  conical  hump  between 
the  shoulders  in  consequence,  and  the  shaggy  mane  in  all  seasons ; 
and  each  presents  a  model  of  brute  force,  formed  to  push  and  throw 

Thia  is  the  Taunts  Mexicaniu  of  Hernandez,  who  gives  a  woodcut 
of  the  beast,  but  not  a  good  one  ;  the  Taureau  Sauvage  of  Hennepin, 
who  also  gives  a  figure  of  it,  not  better  than  that  of  Hemandea,  and 


Jo -Americans  generally;  the 
Bison  of  Ray  and  Pennant ;  Bot  A  mmeanat  of  Gmelin  ;  American 
Wild  Ox  or  Bison  of  Warden;  Peecheek  of  the  Algonquin  Indians ; 
Mooatooah  of  the  Crees;  and  Adgiddah  of  the  Chippewayana,  according 

,. ...         -  ,  -    ,  r to  Sir  John  Richardaon. 

of  Russia.    Although  it  had  been  stated  that  the  Aurochs  had  a  *     Pennant  says,  "  In  America  these  animals  are  found  in 


«Klmfle»w.*twf  Hudson's  Bay ;  tin.  a their uM  northern  residence. 
From  thence  they  ere  met  with  in  grot  drove*  aa  low  m  Cibola 
on  the  authority  of  Pnrchss)  in  art,  »*,  a  tittle  north  of  CsinVrai*, 
and  also  in  the  province  of  Mirer*  in  Hew  Mexico.     The  specie* 
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the  '  Voyage*  da  Shut  do  Cfaamphan  Xairrtotaveoie,'  nor  in  the  '  Not* 
Francie '  of  Da  Monta,  who  obtained  the  Brit  monopoly  of  the  fur- 
trade.  Theodei,  whose  '  History  of  Canada '  wu  published  in  1 636, 
merely  (eye  that  he  w*a  informed  that  bulls  existed  in  the  remote 
■eetein  axmtriea,  Warden  mentions  that  at  so  very  distant  data 
herd*  of  them  existed  in  the  ■aetwn  parts  of  Pennsylvania,  and  that 
ae  late  aa  the  year  176o  they  wen  pretty  rramercna  m  Kentucky ;  bat 
they  hare  gradually  retired  before  the  white  population,  and  are  now, 
he  asys,  rarely  seen  to  the  sooth  of  the  Ohio,  on  the  east  side  of  the 


American  IUsod  (Bite 

instantly  ceases  south  of  those  countries.  They  inhabit  Canada  to  the 
west  of  the  lakes ;  and  In  greater  abundance  in  the  rich  savannah* 
which  border  the  river  Mississippi  and  the  groat  riven  which  fall  into 
it  from  the  west.  In  Upper  Louisiana,  There  the;  are  seen  in 
herds  innumerable,  promiscuously  with  multitudes  of  stage  and  deer 
during  morning  and  evening,  retiring  In  the  sultry  heat*  into  the 
shade  of  tall  reeds  wbiuh  border  the  riven  of  America." 

Joseph  Sabine,  In  the  Appendix  to  '  Franklin's  Narrative,'  says  that 
they  nro  abundant  In  all  parta  of  North  America,  wherever  the  pro- 
great  of  cultivation  has  not  Interfered  with  their  range,  and  that  they 
are  extremely  numerous  on  the  plain*  of  the  Saskatchewan  River. 
They  are  also  found,  he  observes,  though  leas  plentifully,  in  the  woods 
aa  far  north  aa  Great  Slave  Lake.  The  most  northern  situation  in 
which  they  were  observed  by  Sir  John  Franklin's  party  was  Slave 
Point,  on  the  north  sids  of  the  lake.  In  the  same  work  it  la  atated 
that  the  natives  say  that  the  Wood  Buffaloes,  as  they  are  called,  are 
larger  than  those  of  the  plains,  but  the  difference  is  not  material. 

Kir  John  Klchardeon,  In  hie  ■  Fauna  Boreali- Americana,'  gives  the 
following  compendial:!  hiitory  of  the  geographical  range  of  the 
American  Bison  : — "At  the  period  when  Kuropeans  began  to  form 
settlement*  in  North  America,  this  animal  was  occasionally  met  with 
on  the  Atlantic  coast ;  but  even  then  It  appear!  to  have  been  rare  to 
the  eastward  of  the  Appalachian  Mountains,  for  Lawaon  haa  thought 
It  to  be  a  (act  worth  recording,  that  two  were  killed  in  one  season  on 


i  in  that  country,  and  no  mention  of  it  whatever  oc 


*  in 


herd*  over  the  prairies  that  an  watered  by  the 
Arkansas,  Platte,  Missouri,  and  upper  branches  of  the  Saskatchewan 
and  Peace  riven.  Great  Slave  Lake,  in  lat.  60',  was  at  one  time  the 
northern  boundary  of  their  range  ;  but  of  late  yean,  according  to  the 
testimony  of  the  natives,  they  have  taken  poeeearion  of  the  flat  lime- 
stone district  of  Slave  Point,  on  the  north  aide  of  that  lake,  and  have 
wandered  to  the  vicinity  of  Great  Marten  Lake,  in  lat-  63°  or  64*.  As 
ir  ti  I  have  been  able  to  ascertain,  the  limestone  and  sandstone 
>rmationa  lying  between  the  great  Socky  Mountain  ridge  and  the 
>wer  eastern  chain  of  primitive  rocks,  an  the  only  districts  in  the 
ir  countries  that  are  frequented  by  thebiaon.  In  theee  comparatively 
Tel  tracts  there  is  much  prairie  land,  on  which  they  find  good  grass 
in  the  summer,  and  also  many  marshes  overgrown  with  bulrushe*  and 
caries*,*  which  supply  them  with  winter  food.  Salt-siirings  and  lakes 
also  abound  on  the  confines  of  the  limestone,  and  there  an  several 
well-known  salt-licks  where  bisons  are  sure  to  be  found  at  all  seasons 
of  the  year.  They  do  not  frequent  any  of  the  district*  formed  of 
primitive  rocks,  and  the  limits  of  their  range  to  the  eastward,  within 
the  Hudson's  Bay  Company's  territories,  may  be  nearly  correctly  marked 
on  the  map  by  a  line  commencing  in  long.  97°  on  the  Bed  River,  which 
Bows  into  the  south  end  of  Lake  Winnipeg,  crossing  the  Saskatchewan 
to  the  westward  of  Baaquian  Will,  and  running  bom  thence  by  the 
Athapesoow  to  the  east  end  of  Great  Slave  Lake.  Their  migrations  to 
the  westward  were  formerly  Untlted  by  the  Rocky  Mountain  range, 
and  they  are  still  unknown  in  New  Caledonia  and  on  the  ahorea  of  the 
Pacific  to  the  north  of  the  Columbia  River,  but  of  late  years  they  have 
found  out  a  passage  across  the  mountains,  near  the  sources  of  the 
Saskatchewan,  and  their  numbers  to  the  westward  are  said  to  be 
annually  increasing.  In  1806,  when  Lewi*  and  Clarke  crossed  the 
mountains  at  the  head  or  the  Missouri,  bison-skins  were  an  important 
article  of  traffic  between  the  inhabitant*  on  the  east  side  and  the 
natives  to  the  westward.  Farther  to  the  southward,  in  New  Mexico 
and  California,  the  bison  appears  to  be  numerous  on  both  sides  of  the 
Rooky  Mountain  chain." 

The  districts  of  America  which  these  animals  inhabit  an  described 
very  graphically  in  Washington  Irving' b  '  Tour  on  the  Prairies. ' 

The  American  male  Bison,  when  at  its  full  sice,  ia  said  to  weigh 
2000  lba,  though  12  or  11  cwt  ia  considered  a  good  weight  in  the  fur 
countries.  Sir  John  Richardson  givee  81  feet  aa  its  length,  exclusive 
of  the  tail,  which  is  20  inches,  and  upwards  of  6  feet  as  its  height  at 
Hie  fore  quarters.  The  head  is  very  large,  and  carried  low;  the  eyes 
are  small,  black,  and  piercing ;  the  horns  are  short,  small,  sharp,  set 
far  apart,  for  the  forehead  is  very  broad,  and  directed  outwards  and 
baokwarde,  so  as  to  be  nearly  erect,  with  a  alight  curve  towards  the 
outward-pointing  tips.  The  bump  ia  not  a  mere  lump  of  fatty  secre- 
tion, like  that  of  the  rebu,  but  consists,  exclusive  of  a  deposit  of  fat 
which  varies  much  in  quantity,  of  the  strong  muscles  attached  to  the 
highly-developed  spinous  prooeseee  of  the  last  cervical  and  first  dorsal 
vertebral,  forming  fit  machinery  for  the  support  and  movement  of 
the  enormous  head.  The  chest  is  broad,  and  tho  legs  an  strong ;  the 
hind  parts  are  narrow,  and  have  a  comparatively  weak  appearance. 
The  tail  is  clothed  with  short  fur-like  hair,  with  a  long,  straight, 
coarse,  blackish-brown  toft  at  the  end.  In  winter  the  whole  body  ia 
ered  with  long  shagged  hair,  which  in  summer  falls  oft;  leaving 
"     ' '  '   wrinkltn"     ' '  


the  blackish  w 


exposed,  except  on  the  forehead,  1 


lhaggy,  and  mixed  with  much  wool.  Cateaby  observes  ti 
forehead  of  a  bull  the  hair  ia  a  foot  long,  thick,  and  friialed,  and  of  a 
dusky  black  colour  ;  that  the  length  of  this  hair  h»r<giTig  over  their 
eyes  impedes  their  night,  and  is  frequently  the  cause  of  their 
destruction ;  but  that  this  obstruction  of  sight  is  in  some  measure 


applied  b; 
i  bull,  say 


A  bull,  says  he,  in  summer,  n _.....__   .  .....     _.. 

with  long  hair,  makes  a  very  formidable  appearance.     In  at 

Ceral  colour  of  the  hair  is  between  dark-umber  and  liver-brown,  and 
roua.  The  tip*  of  the  hair  as  it  lengthens  in  winter  an  paler, 
and  before  it  is  shed  in  summer  much  of  it  becomes  of  a  pale  dull 
yellowish -brown.  In  the  female  the  head  ia  smaller,  and  the  hair  on 
the  fore  part*  is  not  so  long  sa  it  is  in  the  male. 

Congregating  in  vaat  herds,  these  mi  mala  are  said  to  cover  the 
wide-extended  savannahs  of  the  more  southern  districts  of  the  north 
for  miles  in  extent.  "Such  was  the  multitude,"  aay  Lewi*  and  Clarke, 
speaking  of  an  assemblage  of  Bisons  ae  they  crossed  the  water,  "  that 
although  the  river,  including  an  island  over  which  they  iniinl.  was  a 
mile  in  length,  the  herd  stretched  as  thick  as  they  could  swim  com- 
pletely from  one  aide  to  the  other."  The  same  travellers,  speaking  of 
•  Cfarax  Is  the  name  of  s  nans  of  (Vjvrawr,  s  (mi  i  I  j  of  plants  nearly  allied 
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another  of  these  grand  spectacles,  say — "  If  it  be  not  impossible  to 
calculate  the  moving  multitude  which  darkened  the  whole  plains,  we 
are  convinced  that  20,000  would  be  no  exaggerated  number.  Catesby, 
after  stating  that  they  range  in  droves,  feeding  on  the  open  savannahs 
morning  and  evening,  says  that  in  the  sultry  time  of  the  day  they 
retire  to  shady  rivulets  and  streams  of  clear  water  gliding  through 
thickets  of  tall  canes.  Dr.  James  had  an  opportunity  of  observing 
them  on  such  occasions,  and  he  thus  describes  their  march : — "  In  the 
middle  of  the  day  countless  thousands  of  them  were  seen  coming  in 
from  every  quarter  to  the  stagnant  pools ;"  and  in  another  place  he 
says  that  their  paths  are  as  frequent  and  almost  as  conspicuous  as 
the  roads  in  the  most  populous  parts- of  the  United  States. 

The  Bisons,  in  truth,  are  a  wandering  race,  the  motives  of  their 
restlessness  being  either  disturbance  by  hunters  or  change  of  pasture. 
After  the  fire  has  cleared  the  prairie  of  all  the  old  herbage,  the  deli- 
cately tender  grass  which  springs  up  in  the  room  of  the  old  wiry 
bents  that  fed  the  flame  offers  the  most  grateful  food  to  the  migratory 
Bisons:  such  spots  are  well  known  to  the  hunter  as  points  of 
attraction  to  these  animals.  In  the  winter,  when  the  snow  lied  deep 
over  the  vegetation,  they  scrape  it  away  with  their  feet  to  get  at  the 
grass. 

Fierce  and  terrible  are  the  fights  among  the  bulls  in  the  rutting 
season,  and  perilous  is  the  condition  of  the  man  who  then  approaches 
them.  For  the  greatest  part  of  the  year  the  bulls  and  cows  live  in 
separate  herds,  but  at  all  seasons,  according  to  Sir  John  Richardson, 
one  or  two  old  bulls  generally  accompany  a  large  herd  of  cows. 

These  powerful  beasts  are  in  general  shy,  and  fly  from  the  face  of 
man  till  they  are  wounded ;  they  then  become  furious,  and  pursue 
their  enemy  with  the  most  vindictive  spirit,  as  we  shall  presently  boo  ; 
but  we  must  first  say  a  word  or  two  on  some  of  the  different  modes 
of  hunting  them.  Du  Pratz  and  Charlevoix  give  several  particulars 
of  the  chase  of  these  animals  by  the  Indians.  If  the  rifle  be  used  the 
hunter  is  careful  to  go  against  the  wind,  for  the  sense  of  smelling  is 
so  exquisite  in  the  Bison  that  it  will  otherwise  get  scent  of  him,  and 
precipitately  retire.  If  he  gets  within  rifle-distance  he  is  careful  so  to 
take  his  aim  that  the  beast  may  drop  at  once,  and  not  be  irritated  by 
an  ineffectual  wound. 

But  the  great  hunting  is,  or  rather  was,  somewhat  after  the  manner 
of  the  Scottish  HincheL'  A  great  number  of  men  divide  and  form  a 
vast  square.  Each  band  sets  fire  to  the  dry  grass  of  the  savannah 
where  the  herds  are  feeding.  When  the  affrighted  beasts  perceive  the 
fire  approaching  on  all  Bides  they  retire  in  confusion  to  the  centre  of 
the  square,  where  the  bands  close  upon  them  and  kill  them,  as  they 
are  huddled  together  in  heaps,  without  hazard :  1500  or  2000  beeves 
have  been  given  as  the  produce  of  such  an  expedition. 

Sir  John  Franklin,  in  his  account  of  his  first  voyage,  gives  us  the 
following  information.  After  stating  that  the  Stone  Indians  are  bo 
expert  with  the  bow  and  arrow  that  they  can  strike  a  very  small  object 
at  a  considerable  distance,  and  shoot  with  sufficient  force  to  pierce 
through  the  body  of  a  buffalo  when  near,  he  thus  describes  a  buffalo 
or  bison  pound  : — 

"  The  buffalo-pound  was  a  fenced  circular  space  of  about  100  yards 
in  diameter ;  the  entrance  was  banked  up  with  snow  to  a  sufficient 
height  to  prevent  the  retreat  of  the  animals  that  once  have  entered. 
For  about  a  mile  on  each  side  of  the  road  leading  to  the  pound,  stakes 
were  driven  into  the  ground  at  nearly  equal  distances  of  about  20 
yards ;  these  were  intended  to  represent  men,  and  to  deter  the  animals 
from  attempting  to  break  out  on  either  side.  Within  50  or  60  yards 
from  the  pound  branches  of  trees  were  placed  between  these  stakes  to 
screen  the  Indians,- who  lie  down  behind  them  to  await  the  approach 
of  the  buffalo.  The  principal  dexterity  in  this  species  of  chase  is 
shown  by  the  horsemen,  who  have  to  manoeuvre  round  the  herd  in 
the  plains  so  as  to  urge  them  to  enter  the  roadway,  which  is  about  a 
quarter  of  a  mile  broad.  When  this  has  been  accomplished  they  raise 
loud  shouts,  and,  pressing  close  upon  the  animals,  so  terrify  them  that 
they  rush  heedlessly  forward  towards  the  snare.  When  they  have 
advanced  as  far  as  the  men  who  are  lying  in  ambush,  they  also  rise, 
and  increase  the  consternation  by  violent  shouting  and  firing  guns. 
The  affrighted  beasts  having  no  alternative  run  directly  to  the  pound, 
where  they  are  quickly  dispatched  either  with  an  arrow  or  gun. 
There  was  a  tree  in  the  centre  of  the  pound  on  which  the  Indians 
had  hung  strips  of  buffalo  flesh  and  pieces  of  cloth,  as  tributary  or 
grateful  offerings  to  the  Great  Master  of  life ;  and  we  were  told  that 
they  occasionally  place  a  man  in  the  tree  to  sing  to  the  presiding 
spirit  as  the  buffaloes  are  advancing,  who  must  keep  his  station  until 
the  whole  that  have  entered  are  killed." 

The  same  author  further  proceeds  as  follows  : — "Other  modes  of 
killing  the  buffalo  are  practised  by  the  Indians  with  success ;  of  these, 
the  hunting  them  on  horseback  requires  most  dexterity.  An  expert 
hunter,  when  well  mounted,  dashes  at  the  herd,  and  chooses  an  indi- 
vidual which  he  endeavours  to  separate  from  the  rest.  If  he  succeeds 
he  contrives  to  keep  him  apart  by  the  proper  management  of  his 
horse,  though  going  at  full  speed.  Whenever  he  can  get  sufficiently 
near  for  a  ball  to  penetrate  the  beast's  hide  he  fires,  and  seldom  fails 
of  bringing  the  animal  down ;  though  of  course  he  cannot  rest  the 
piece  against  the  shoulder  nor  take  a  deliberate  aim.  •  On  this  service 
the  hunter  is  often  exposed  to  considerable  danger  from  the  fall  of  his 
hone  in  the  numerous  holes  which  the  badgers  make  in  these  plains, 


and  also  from  the  rage  of  the  buffalo,  which,  when  closely  pressed, 
often  turns  suddenly,  and,  rushing  furiously  on  the  horse,  frequently 
succeeds  in  wounding  it  or  dismounting  the  rider.  Whenever  the 
animal  shows  this  disposition,  which  the  experienced  hunter  will 
readily  perceive,  he  immediately  pulls  up  his  horse,  and  goes  off  in 
another  direction."  The  reader  will  find  some  animated  descriptions 
of  such  encounters  in  '  The  Tour  on  the  Prairies/  before  alluded  to. 
A  great  deal  of  interesting  matter  on  the  habits  of  these  *nimn.1*  will 
also  be  found  in  Catlin's  '  Letters  and  Notes  on  the  North  American 
Indians/ 

"  When  the  buffaloes  are  on  their  guard,"  as  Sir  John  Franklin 
observes,  "  horses  cannot  be  used  in  approaching  them ;  but  the 
hunter  dismounts  at  some  distance,  and  crawls  in  the  snow  towards 
the  herd,  pushing  his  gun  before  him.  If  the  buffaloes  happen  to 
look  towards  him,  he  stops,  and  keeps  quite  motionless,  until  their 
eyes  are  turned  in  another  direction ;  by  this  cautious  proceeding  a 
skilful  person  will  get  so  near  as  to  be  able  to  kill  two  or  three  out  of 
the  herd.  It  will  easily  be  imagined  this  service  cannot  be  very 
agreeable  when  the  thermometer  stands  80°  or  40°  below  zero,  as 
sometimes  happens  in  this  country." 

This  chase  of  the  bison  is  not  unattended  with  danger,  "  for,"  Bays 
Catesby,  "  when  wounded  they  are  very  furious,  which  cautions  the 
Indians  how  they  attack  them  in  open  savannahs,  where  no  trees  are 
to  screen  them  from  their  fury.  Their  hoofs,  more  than  their  horns, 
are  their  offensive  weapons,  and  whatever  opposes  them  is  in  no  small 
danger  of  being  trampled  into  the  earth." 

Sir  John  Richardson,  in  his  '  Fauna  Boreaii- Americana/  observes 
that  "  the  bisons  are  less  wary  when  they  are  assembled  together  in 
numbers,  and  that  they  will  then  often  blindly  follow  their  leaders, 
regardless  of,  or  trampling  down,  the  hunters  posted  in  their  way." 
He  further  states  that,  though  the  gait  of  these  animals  may  appear 
heavy  and  awkward,  they  will  have  no  great  difficulty  in  overtaking 
the  fleetest  runner,  and  gives  the  following  account  of  the  determined 
violence  with  which  a  wounded  Bison  assails  its  enemy : — "  While  I 
resided  at  Carlton->House,"  writes  Sir  John  Richardson,  "  an  accident 
of  this  kind  occurred.  Mr.  Finnan  M'Donald,  one  of  the  Hudson's 
Bay  Company's  clerks,  was  descending  the  Saskatchewan  in  a  boat, 
and  one  evening,  having  pitched  his  tent  for  the  night,  he  went  out 
in  the  dusk  to  look  for  game.  It  had  become  nearly  dark  when  he 
fired  at  a  bison  bull,  which  was  galloping  over  a  small  eminence,  and 
as  he  was  hastening  forward  to  see  if  his  shot  had  taken  effect,  the 
wounded  beast  made  a  rush  at  him.  He  had  the  presence  of  mind  to 
seize  the  animal  by  the  long  hair  on  its  forehead  as  it  struck  him  on 
the  side  with  its  horn,  and,  being  a  remarkably  tall  and  powerful  man, 
a  struggle  ensued,  which  continued  until  his  wrist  was  severely 
sprained,  and  his  arm  was  rendered  powerless ;  he  then  fell,  and  after 
receiving  two  or  three  blows  became  senseless.  Shortly  afterwards 
he  was  found  by  his  companions  lying  bathed  in  blood,  being  gored  in 
several  places,  and  the  bison  was  couched  beside  him,  apparently 
waiting  to  renew  the  attack  had  he  shown  any  signs  of  life.  Mr. 
M'Donald  recovered  from  the  immediate  effects  of  the  injuries  he 
received,  but  died  a  few  months  afterwards.  Many  other  instances 
might  be  mentioned  of  the  tenaciousness  with  which  this  animal 
pursues  its  revenge ;  and  I  have  been  told  of  a  hunter  having  been 
detained  for  many  hours  in  a  tree  by  an  old  bull  which  had  taken  its 
post  below  to  watch  him.  When  it  contends  with  a  dog,  it  strikes 
violently  with  its  fore  feet,  and  in  that  way  proves  more  than  a  match 
for  an  English  bull-dog/1 

The  same  writer  says  that  the  favourite  Indian  method  of  killing 
the  Bison  is  by  riding  up  to  the  fattest  of  the  herd  on  horseback,  and 
shooting  it  with  an  arrow ;  and  he  speaks  of  the  imposing  spectacle 
which  is  afforded  when  a  large  party  of  hunters  are  engaged  in  this 
way  on  an  extensive  plain,  and  of  the  skill  and  agility  displayed  by 
the  young  men  on  such  occasions.  The  horses,  it  appears,  seem  to 
enjoy  the  sport  as  much  as  their  riders,  and  are  very  active  in  eluding 
the  shock  of  the  animal  should  it  turn  on  its  pursuer.  It  should  be 
remembered,  on  such  occasions,  that  when  the  Bison  runs  it  leans 
very  much  first  to  one  side  for  a  short  time,  and  then  to  the  other, 
and:  so  on  alternately.  This  account  is  confirmed  by  Catlin  in  the 
work  above  quoted. 

Sir  John  Richardson  also  confirms  Sir  John  Franklyn  in  the  assertion 
that  the  most  generally  practised  plan  of  shooting  the  BisonB  is  by 
crawling  towards  them  from  the  leeward,  and  that  in  favourable  places 
great  numbera  are  taken  in  pounds. 

Though  the  risk  of  the  chase  be  considerable  the  reward  is  great ; 
for  there  are  few  animals  that  minister  more  largely  to  the  wants  and 
even  to  the  comforts  of  man  than  the  American  Bison.  The  horns 
are  converted  into  powder-flasks;  the  hide,  which,  according  to 
Catesby,  is  too  heavy  for  the  strongest  man  to  lift  from  the  ground, 
is  very  valuable,  and  is  used  for  a  variety  of  purposes.  Purchas 
relates  that  in  old  times  the  Indians  made  the  best  ot  targets  of  it ; 
and  Catesby  says  that  they  make  their  winter  moccassins  of  it  also, 
but  that,  being  too  heavy  for  clothing,  it  is  not  often  put  to  that  use. 
Sir  John  Richardson  informs  us  that  the  wool  has  been  manufactured 
in  England  into  a  remarkably  fine  and  beautiful  cloth ;  and  that  in 
the  colony  of  Osnaboyna,  on  the  Red  River,  a  warm  and  durable  coarse 
cloth  is  formed  of  it  Catlin  says  that "  there  are  by  a  fair  calculation 
more  than  300,000  Indians  who  are  now  subsisting  on  the  flesh  of  the 
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buffaloes,  and  by  these  animals  supplied  with  all  the  luxuries  of  life 
which  they  desire,  as  they  know  of  none  others." 

"  The  flesh  of  a  bison  in  good  condition/'  says  the  author  last 
quoted,  "  is  very  juicy  and  well-flavoured,  much  resembling  that  of 
well-fed  beef,"  Others  describe  it  as  bearing  the  same  relation  to 
common  beef  that  venison  bears  to  mutton.  The  tongue,  when  well 
cured,  is  said  to  surpass  that  of  the  common  ox  as  a  relish.  All 
concur  in  the  praises  of  the  delicious  hump,  rich,  savoury,  and  tender. 
This  is  the  fleshy  part  that  covers  the  long  spinous  processes  of  the 
anterior  dorsal  vertebras,  and  is  called  '  bos  'by  the  Canadian  voyagers, 
and  'wig'  by  the  Orkney  men  in  the  service  of  the  Hudson's  Bay 
Company,  according  to  Sir  John  Richardson,  who  says  that  much  of 
the  pemmican  used  by  the  voyagers  attached  to  the  fur  companies  is 
made  of  bison  meat,  procured  at  their  posts  on  the  Red  River  and 
Saskatchewan :  he  adds,  that  one  bison  cow  in  good  condition 
furnishes  dried  meat  and  fat  enough  to 'make  a  bag  of  pemmican 
weighing  90  lbs. 

The  fat  bulls  yield  a  great  quantity  of  tallow;  and  Du  Prats 
records  that  150  lbs.  have  been  procured  from  a  single  beast. 
Pennant  says  that  these  over-fed  animals  usually  become  the  prey 
of  wolves,  for,  by  reason  of  their  great  unwieldiness,  they  cannot 
keep  up  with  the  herd ;  and,  on  the  authority  of  Du  Pratz,  gives 
the  following  account  of  their  sagacity  in  defending  themselves 
against  the  attacks  of  their  fierce  persecutors  : — "When  they  scent  the 
approach  of  a  drove  of  those  ravenous  creatures,  the  herd  flings  itself 
into  the  form  of  a  circle :  the  weakest  keep  in  the  middle,  the 
strongest  are  ranged  on  the  outside,  presenting  to  the  enemy  an 
impenetrable  front  of  horns  :  should  they  be  taken  by  surprise,  and 
have  recourse  to.  flight,  numbers  of  the  fattest  or  the  weakest  are  sure 
to  perish."  Sir  John  Richardson  however,  speaking  of  the  numerous 
wolves  on  the  Bandy  plains  which,  lying  to  the  eastward  of  the  Rocky 
Mountains,  extend  from  the  sources  of  the  Peace  and  Saskatchewan 
rivers  towards  the  Missouri,  says  that  there  bands  of  them  hang  on 
the  skirts  of  the  buffalo  herds,  and  prey  upon  the  sick  and  straggling 
calves,  but  that  they  do  not,  under  ordinary  circumstances,  venture 
to  attack  the  full-grown  animal.  As  a  proof  of  this,  he  adds,  that  the 
hunters  informed  him  that  they  often  saw  wolves  walking  through  a 
herd  of  bulls  without  exciting  the  least  alarm,  and  that  the  marksmen, 
when  they  crawl  towards  a  bison  for  the  purpose  of  shooting  it,  occa- 
sionally wear  a  cap  with  two  ears  in  imitation  of  the  head  of  a  wolf, 
knowing  from  experience  that  they  will  be  suffered  to  approach  nearer 
in  that  guise. 

The  Grisly  Bear  is  one  of  the  most  formidable  enemies  of  the 
American  Bison;  and  the  strongest  bull  goes  down  before  him. 
[BsarJ 

The  Indian  is  too  wild  in  his  habits  to  submit  to  the  fetters  which 
an  attempt  to  domesticate  animals  would  impose  upon  his  liberty ;  a 
child  of  the  wilderness,  he  depends  on  his  bow  or  his  rifle  for  his  sub- 
sistence, and  wanders  free.  It  is  not  therefore  surprising  that  no 
attempt  should  have  been  made  by  the  aboriginal  inhabitants  to 
reduce  the  Bison  to  obedience.  Catesby  however  says  that  these 
animal!!  have  been  known  to  breed  with  tame  cattle  that  were  become 
wild,  but  that  the  calves  being  so  too  were  neglected,  "  and  though," 
he  continues,  "it  is  the  general  opinion  that  if' reclaiming  these 
animals  were  not  impracticable  (of  which  no  trial  has  been  made),  to 
mix  the  breed  with  tame  cattle  would  much  improve  the  breed,  yet 
nobody  has  had  the  curiosity  nor  have  given  themselves  any  trouble 
about  it."  Pennant  states  that  the  experiment  has  been  made,  and 
that  it  has  failed,  for  he  thus  writes  in  his  'Arctic  Zoology:' — 
"  Attempts  have  been  made  to  tame  and  domesticate  the  wild  bison, 
by  catching  the  calves  and  bringing  them  up  with  the  common  kind,  in 
hopes  of  improving  the  breed.  It  has  not  yet  been  found  to  answer : 
notwithstanding  they  had  the  appearance  for  a  time  of  having  lost 
their  savage  nature,  yet  they  always  grew  impatient  of  restraint,  and, 
by  reason  of  their  great  strength,  would  break  down  the  strongest 
inclosure,  and  entice  the  tame  cattle  into  the  corn-fields.  They  have 
been  known  to  engender  together  and  to  breed ;  but  I  cannot  learn 
whether  the  species  was  meliorated  by  the  intercourse." 

A  very  fine  American  Bison  bull  was  shown  some  years  ago  in  this 
country  as  the  '  Bonassus,'  and  under  that  name  found  its  way  into  the 
epilogue  of  the  Westminster  Play  as  one  of  the  wonders  of  the  day. 
It  was  afterwards  purchased  by  the  Zoological  Society  of  London ; 
but  it  had  been  enfeebled  by  confinement  and  disease,  and  died  soon 
after  the  Society  became  possessed  of  it.  The  Hudson's  Bay  Company 
supplied  its  place  by  presenting  a  young  cow  in  1829,  which  is  still 
alive  in  the  Gardens,  Regent's  Park  (July,  1858.) 

(Owen,  British  Fottil  Mammal*  and  Birds  ;  Vasey,  Delineations  of 
the  Ox-Tribe  ;  Cuvier,  Ossemens  FossUes  ;  A  White,  Popular  History  of 
Mammalia  ;  Proceedings  of  Zoological  Society.)    [See  Supplement.] 

BI'STON,  a  genus  of  Moths,  belonging  to  the  family  Qeometridce. 
The  principal  distinguishing  characters  of  this  genus  are  as  follows : — 
Palpi  short  and  three-jointed;  antenna)  rather  long,  and  distinctly 
pectinated  in  the  males,  each  joint  being  furnished  with  a  ciliated 
branch,  and  these  branches  longest  on  the  central  joints  (in  the  females 
these  branches  are  wanting,  or  nearly  so) ;  body  thick ;  wings  present 
in  both  sexes,  not  very  thickly  covered  with  scales,  and  hence  slightly 
transparent,  especially  in  the  females.  The  larva  has  ten  legs,  and  is 
elongate,  cylindrical,  and  tuberculated,  and  has  the  head  more  or  less 


notched  in  front ;  it  assumes  the  pupa  state  underground  at  the  roots 
of  trees. 

There  appears  to  be  an  analogical  resemblance  between  these  moths 
and  the  Notodontidce,  their  larvae  showing  that  they  are  not  other- 
wise allied.  The  imago  state  of  the  species  however  may  be  dis- 
tinguished by  the  different  texture  of  the  wings,  and  structure  of  tho 
antennas. 

Three  species  of  this  genus  have  been  discovered  in  this  country : — 
Biston prodromaria,  the  Oak-Beauty;  B.  betularius,  the  Pepper-Moth; 
and  A  hirtarius,  the  Brindled  Beauty.  The  first  of  these  has  the 
antennae  bipectinated  to  the  apex,  and  the  last  two  have  the  antennas 
simple  at  the  apex  in  the  males. 

B.  prodromaria  has  the  wings  of  an  ash-colour,  or  approaching  to 
white,  finely  sprinkled  with  black :  each  of  the  upper  wings  has  two 
transverse  bent  fasciae  of  a  brown  colour,  more  or  less  margined  with 
black,  and  the  under  wings  have  one  fascia  of  the  same  description. 
When  the  wings  are  expanded  it  measures  from  an  inch  and  a  half  to 
two  inches  in  width. 

The  caterpillar  feeds  upon  the  oak,  poplar,  Ac.  The  moth  is  rare, 
but  is  found  in  the  month  of  March  in  the  trunks  of  oak  trees  in  the 
neighbourhood  of  London,  and  elsewhere. 

B.  betularius  has  received  the  name  of  Pepper-Moth  from  its  being 
of  a  white  colour,  and,  as  it  were,  peppered  with  black  almost 
uniformly  over  the  wings. 

This  moth  is  about  the  same  size  as  the  last,  and  is  not  uncommon 
in  the  month  of  June  in  woods  near  London,  and  in  other  parts.  Its 
caterpillar  feeds  upon  the  oak,  willow,  poplar,  elm,  Ac. 

B.  hirtarius  is  of  a  brown  colour,  dotted  with  gray,  with  three  or 
{pur  transverse  black  bent  lines  on  each  wing,  and  a  whitish  fascia 
near  the  hinder  margin.  It  is  common  among  poplar  and  lime-trees, 
and  is  about  an  inch  and  three-quarters  in  expanse.  In  the  females 
the  wings  have  a  greenish  hue. 

BISTORT.    [Polygonum.] 

BITTER-BLAIN.    [Vakdellia.1 

BITTER-CRESS.    [CardamiheJ 

BITTER-SPAR,  a  name  given  to  Magnesias  Limestone.  [Dolomite.] 

BITTERSWEET.    [Solanum.] 

BITTER-WOOD.    [Xylopia.1 

BITTERN,  Botaurus  (Brisson),  a  genus  of  Birds  belonging  to  the 
family  of  Herons,  or  Ardtidce.  The  following  are  the  characters 
which  principally  distinguish  the  Bitterns  from  the  rest  of  the 
family: — Bill  strong,  about  as  long  as  the  head,  compressed,  and 
higher  than  it  is  broad ;  mandibles  equal  in  length,  the  upper  being 
rather  the  deepest,  and  slightly  curved  from  the  base  to  the  point ; 
edges  of  both  mandibles  somewhat  incurved,  very  sharp,  and  finely 
serrated  toward  the  point*  Legs,  as  compared  with  those  of  others 
of  the  family,  rather  short  Keck  also  comparatively  short,  covered 
on  its  sides  and  front  with  long  loose  feathers  which  can  be  erected  at 
pleasure,  and  on  the  back  (of  the  neck)  with  down,  the  long  loose 
feathers  of  the  side  meeting  behind,  and  covering  the  downy  part  in 
certain  attitudes,  as,  for  example,  when  the  bird  passes  through  the 
reeds  and  rushes. 

The  Bitterns  comprehended  under  the  Prince  of  Canino's  subgenus 
Botaurus  are  widely  diffused,  but  being  solitary  birds,  haunting  wooded 
swamps  or  reedy  marshes,  where  they  generally  lie'  hid  all  day,  and 
coming  forth  to  feed  at  night,  they  are  seldom  seen.  There  are  several 
species  of  this  subgenus,  and  of  these  the  Night  Heron  or  Qua- 
Bird  (Ardea  Nycticorax,  Linnaeus,  Nycticorax  Buropanis,  Stephens)  is 
found  both  in  the  Old  and  New  World.    [Nycticorax.] 

As  an  example  of  the  subgenus,  the  Common  Bittern  or  Bittour 
(Botaurus  SteUaris,  Steph.,  Ardea  SteUaris,  Linn.,  Uccello  Lepre  and 
Trombutto  of  the  Italians,  Rohrtrommel  of  the  Germans,  and  Butor 
of  the  French)  may  be  taken.  The  provincial  English  names  of  Mire- 
Drum,  Bull  of  the  Bog,  &&,  will  occur  to  many  of  our  readers  as  being 
indicative,  in  common  with  some  of  the  foreign  ones,  of  the  bellowing 
or  drumming  noise  for  which  the  bird  is  so  famous.  This  deep  note 
of  the  *  hollow-eounding  bittern '  is  exerted  on  the  ground  at  the 
breeding  season,  about  February  or  March,  As  the  day  declines  he 
leaves  his  haunt,  and  rising  spirally  soars  to  a  great  height  in  the 
twilight.  Willughby  says  that  it  performs  this  last-mentioned  feat  in 
the  autumn,  "making  a  singular  kind  of  noise  nothing  like  to 
lowing."  Bewick  says  that  it  soars  as  above  described  when  it  changes 
its  haunts.  Ordinarily  it  flies  heavily,  like  the  heron,  uttering  from 
time  to  time  a  resounding  cry,  not  bellowing ;  and  then  Willughby, 
who  well  describes  the  bellowing  noise  of  the  breeding-season, 
supposes  it  to  be  the  night-raven,  at  whose  'deadly  voice'  the  super- 
stitious wayfarer  of  the  night  turned  pale  and  trembled.  "This, 
without  doubt,"  writes  Willughby,  "is  that  bird  our  common  people 
call  the  night-raven,  and  have  such  a  dread  of,  imagining  its  cry 
portends  no  less  than  their  death  or  the  death  of  some  of  their  near 
relations;  for  it  flies  in  the  night,  answers  their  description  of  being 
like  a  flagging  collar,  and  hath  such  a  kind  of  hooping  cry  as  they 
talk  of."  Others,  with  much  reason,  consider  the  Qua-Bird  above 
mentioned  (which  utters  a  loud  and  most  disagreeable  noise  while  on 
the  wing,  conveying  the  idea  of  the  agonies  of  a  person  attempting  to 
vomit),  to  be  the  true  night-raven. 

The  food  of  the  Bittern  consists  for  the  most  part,  as  might  be 
suspected  from  its  haunts,  of  aquatic  animals.    Pennant  says  that 


*w  BITTERN. 

frogs  are  its  principal  food,  adding,  "  not  that  it  rejects  fish,  for  small 
trouta  have  been  taken  out  of  its  stomach." 

The  rude  nest  of  the  Bittern  ie  generally  formed  of  reeds,  sticks, 
4c,  on  some  'tump,'  to  uoe  Montagu's  expression,  in  a  reedy  marsh 
or  well-clothed  rushy  moor,  and  contains  four  or  five  pale  green  eggs. 
The  time  of  incubation  is  about  twenty-six  days. 

In  the  palmy  days  of  falconry  the  Bittern  afforded  the  best  of  sport. 
Wo  find  it  mentioned  in  the  '  flights  to  the  field,  called  great  flights.' 
"  There  is  yet,"  says  Turbervile,  "  another  kinds  of  flight  to  the  fielde, 
which  is  called  the  great  flight,  as  to  the  cranes,  wild  geese,  bustard, 
birds  of  Paradise,  bittors,  shovelara,  hearons,  and  many  other  such 
like."  Accordingly  we  find  it  protected  by  the  severe  penalties  of 
the  stat  25  Hen.  VIII.  c  11,  confirmed  by  slat  3  and  *  Edw.  VI.C.T. 
One  year's  imprisonment,  and  a  forfeiture  of  eigbtpence  for  each  egg, 
was  the  punishment  awarded  to  those  who  destroyed  or  took  away 
the  eggs  of  the  '  bit  lour.'  When  the  hawk  had  '  bound  with '  the 
bittern  and  brought  it  down,  it  was  the  duty  of  the  falconer  to  make 
in  apace  to  rescue  her,  by  plunging  the  bill  of  the  bittern  into  the 
ground,  to  prevent  injury  to  the  hawk;  for  when  wounded  the 
bittern  is  not  daunted,  but  lies  watching  his  opportunity  to  dart  his 
spear-like  bill  at  his  enemy  as  soon  as  be  comes  within  his  reach,  and 
as  ho  generally  aims  at  the  eye,  he  should  be  approached  with  the 
greatest  caution.  The  modern  sportsman  should  beat  for  these  birds 
with  pointers  or  very  close-hunting  spaniels ;  for  they  are  moved  with 
as  much  difficulty  as  a  jack-snipe,  and,  like  that  bird,  will  often  lie  till 
they  are  almost  trodden  on,  rather  than  take  wing. 

The  Bittern  was  well  known  to  the  ancients,  and  there  can  be 
little  doubt  that  it  is  the  'Airr.piai  0Ej»a.ifi>,  of  Aristotle.  ('Hist 
Anim.'  book  ix.  o.  iviii.)  In  the  same  chapter  its  sluggishness  and 
the  fable  of  its  origin  from  slaves  metamorphosed  into  birds  are 
mentioned.  Aristotle  observes  further  that  the  *&ii  especially  strikes 
at  the  eyes ;  and  in  the  edition  of  Belon  (1657), '  enrichy  de  quatrains,' 
we  find  the  following  verse  below  the  figure  of  the  '  butor  : ' — 
"  En  tm  Butor  Pholi,  pour  im  parnte 


The  flesh  of  the  Bittern  was  formerly  in  high  esteem  (in  the  reign 
of  Henry  VIII.  it  was  valued  at  a  shilling),  nor  is  it  despised  in  the 
present  day;  when  well  fed,  its  flavour  somewhat  resembles  that  of 
the  hare,  nor  is  it  rank  and  fishy,  like  that  of  some  of  its  congeners. 


greater  part  of  Africa;  and  is  certainly  found  on  the  <x 


Common  Bittern  (Botaarat  UtHarit). 
at  the  Cape  of  Good  Hope,  and  also  in  India  and  China."    Selby 
observes  that  its  geographical  distribution  "  seems  confined  to  Europe, 
extending  nearly  to  the  confines  of  Asia;"  but  it  was  in  the  collection 
formed  in  the  neighbourhood  of  Trebizond  by  Keith  E.  Abbott,  Esq., 
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biting  the  three  continents  of  the  Old  World.  In  England  inclosure 
and  drainage  have  made  the  Bittern  a  very  scarce  bird,  and  its  capture 
is  no  longer  an  ordinary  event 

In  size  the  Common  Bittern  is  less  than  the  Common  Heron,  being 
about  2|  feet  in  length.  The  bill  is  about  4  inches  long,  brown  above, 
greenish  below ;  irides  yellow ;  feathers  on  the  crown  black,  shot  with 
green,  those  of  the  hinder  part  of  the  head,  neck,  and  breast  long  and 
loose;  general  colour  of  the  plumage  dull  pale  yellow,  variegated 
with  spots  and  bars  of  black ;  tail  short ;  legs  moderate,  pale-green  ; 
toes  and  claws  long  and  slender,  middle  claw  serrated  on  the  inner 
edge,  most  probably  to  aid  it  in  securing  its  slippery  prey. 

B.  ■minutus,  the  Little  Bittern,  is  also  a  summer  inhabitant  of  Great 
Britain,  and  is  the  smallest  British  example  of  the  family  to  which  it 
belongs.  It  is  a  native  of  the  southern  parts  of  Europe,  the  south- 
western parts  of  Asia,  and  probably  of  Africa  generally.  It  has  been 
killed  as  for  north  as  Sweden.  It  is  found  occasionally  in  Germany, 
and  is  not  uncommon  in  Holland,  and  occurs  in  France,  Provence, 
and  Italy. 

B.  lentigiiwtul,  the  American  Bittern,  is  not  quite  so  large  as  tho 
Common  Bittern.  It  is  a  common  bird  in  America  from  Hudson's 
Bay  to  Carolina.  It  has  different  names  iu  the  various  states,  such  as 
Indian  Billet,  Indian  Hen,  and  Dunkadoo.  In  its  habits  and  voice  it 
is  very  lite  the  Common  Bittern.  It  has  been  shot  several  times  in 
Great  Britain;  first  at  Piddleton,  in  Dorsetshire,  in  1801,  and  since 
then  in  several  other  parte  of  the  country. 

(Yarrell,  Brituk  Birdt ;  Thompson,  Bird*  nf  Ireland.) 

BITCMEN,  a  Latin  word  used  by  Tacitus,  Pliny,  and  other  Roman 
writers.     A  considerable  number  of  combustible  mineral  substances 

solidity,  fluidity,  and  colour.  The  term  Bitumen  is  however  usually 
applied  to  two  varieties,  namely,  Aiphalium  [AsFBALtust],  and  a  softer 
kind  called  Flattie  Bitumen,  which  we  shall  now  describe. 

Elastic  Bitumen,  sometimes  called  Fossil  Caoutchouc,  is  a  rare 
mineral  product,  which  has  hitherto  been  found  in  three  places  only  : 
1st,  in  the  Odin  mine,  near  Castleton  in  Derbyshire,  in  a  Secondary 
Limestone,  accompanied  by  asphalt  urn,  calcareous  spar,  fluor,  blende, 
galena,  and  pyrites ;  2nd,  in  a  coal-mine  of  Montrelaia,  a  few  leagues 
from  Angers  in  France,  it  occurs  among  quartz  and  calcareous  crystals, 
in  the  veins  of  grit  of  the  Coal  Formation;  3rd,  in  a  coal-mine  near 
South  Bury  in  Hassachuasets,  United  States. 

Elastic  Bitumen  possesses  the  following  characters  :— It  is  brown,  or 
blockish  brown,  and  translucent  in  small  portions ;  it  is  soft  and 
elastic  like  caoutchouc,  but  sometimes  it  is  as  hard  as  leather :  it  has 
the  property,  like  caoutchouc,  of  effacing  pencil-marks.  Its  density 
varies  from  OB053  to  1-233.  It  fuses  readily,  and  at  a  higher  tempera- 
ture it  takes  fire  and  burns  with  a  sooty  flame  :  it  sometimes  leaves 
one-fifth  of  its  weight  of  ashes,  composed  chiefly  of  silica  and  per- 
oxide of  iron.  If  the  Derbyshire  Elastic  Bitumen  be  subjected  to 
distillation,  it  yields  acidulous  water  and  volatile  oil,  resembling  that 
of  naphtha  in  smell :  the  oil  is  neither  acid  nor  alkaline,  slightly 
soluble  in  alcohol,  but  readily  so  in  ether;  after  the  distillation  of  the 
water  and  oil,  a  brown  viscid  mass  remains  in  the  retort,  which  is 
insoluble  in  water  or  alcohol,  but  is  dissolved  by  ether  and  by  potash. 
If  the  distillation  be  longer  continued,  an  empyreumotio  oil  resembling 
that  of  amber  is  obtained,  and  a  black  shining  coal  remains. 

When  the  Elastic  Bitumen  of  Hontrelais  is  similarly  treated,  there 
is  obtained  a  yellow  bitter  fetid  oil,  which  is  lighter  than  water  and 
insoluble  in  alcohol,  but  it  dissolves  in  the  alkalies. 

Elastic  Bitumen  swells  when  put  into  oil  of  turpentine  or  of  petro- 
leum  ;  ether  and  oil  of  turpentine  when  boiling  extract  a  kind  of  soft 
resin  from  the  English  and  French  bitumen,  an (i  this  remains  after  tho 
evaporation  of  the  solvent :  this  resin  is  of  a  brownish-yellow  colour, 
is  bitter  and  inelastic  ;  its  weight  is  nearly  half  that  of  the  bitumen 
employed. 

It  is  but  slightly  soluble  in  alcohol,  but  readily  in  potash ;  it  is 
inflammable,  and  bums  with  a  smell  of  petroleum ;  that  portion  of 
the  bitumen  which  is  insoluble  in  the  ether  and  oil  of  turpentine,  is  a 
grayish  dry  moss,  resembling  paper;  it  burns  with  difficulty,  and 
carbonises ;  potash  dissolves  only  a  part  of  it  If  after  separating 
these  two  principle.!  they  are  mixed  together,  tho  bitumen  does  not 
regain  its  elasticity. 

Concentrated  sulphuric  acid  does  not  act  upon  Elastic  Bitumen  ; 
but  when  long  boiled  with  nitric  acid  it  yields  resin,  tannin,  and  a 
little  nitroperic  acid.  According  to  the  analysis  of  M.  Henry,  jun., 
the  Elastic  Bitumen  consists  of 
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Beraelius  remarks  that  the  difference  in  the  quantity  of  hydrogen  in 
these  specimens  is  so  considerable,  that  it  is  surprising  their  properties 
ore  not  more  dissimilar.    [Nafhth*..] 
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•W  BIVALVE. 

BIVALVE,  a  duds  applied  to  those  forma  of  Shell- Fish  which  have 
two  (hells  or  valves  in  contradistinction  to  those  which  have  one  f 
and  which  are  called  Univalve.  [Moiacsca.]  Before  the  structure  o_  .__ 
Invertebrate  Animals  waaae  well  known  H  it  t*  at  the  present  day,  the 
Barnacles  and  5ea  A  coma,  which  have  several  external  valves  or  shells, 
were  referred  to  the  Moliiuca,  under  the  name  of  Mtdtivalvei. 

BIXA,  a  West  Indian  genua  of  plants  belonging  to  the  natural  order 
Flacoutiiactat.  It  produces  the  substance  called  Arnotto.  The  only 
species  of  any  general  interest  in  the  genua  ia  the  Bixa  Ortllaita,  i 
native  of  the  Malayan  Archipelago,  but  now  extremely  common  ii 
the  Wtat  Indies,  where  it  ia  cultivated  in  rich  moiat  soil  by  the  aides 


of 


Biia  UrtUana. 
1,  A  flowerseen  from  beneath;  3,apetal;  a,  an  ovary  with  style  and  itlfraa ; 
i,  a  teed  cat  vertically,  showing  the  embryo  ;  1,  a  ripe  fruit. 

This  plant  forms  a  email  tree  with  deep-green  shining  heart-shaped 
leaves,  and  clusters  of  purplish  flowers,  which  are  succeeded  by  capsules 
of  a  heart-shaped  form,  covered  with  stiffiah  bristles,  ana  opening 
into  two  valves  which  contain,  attached  to  their  middle,  a  number  of 
seeds  covered  with  a  soft,  sticky,  vermilion-col oured  rind.  It  is  the 
latter  which  furniahca  the  arnotto  of  commerce.  According  to  Fee, 
this  substance  ia  obtained  by  heaping  up  the  seeds  in  water  for  several 
weeks  or  months,  and  afterwards  pressing  them,  when  the  colouring 
matter  separates  and  is  afterwards  precipitated  in  the  water.  Or  the 
pulp  ia  separated  by  washing  and  maceration,  and  the  colouring  matter 
precipitated  by  the  aid  of  an  acid,  and  caught  upon  fine  sieves.    Indc- 

fendently  of  the  use  of  arnotto  for  staining  cheese  and  butter,  the 
odians  paint  their  persona  with  it,  and  thus,  it  ia  said,  destroy  the 
subcutaneous  vennin  with  which  they  are  infested.  It  acts  as  a 
purgative  taken  internally  ;  but  its  reputed  powers  as  an  antidote  to 
the  poison  of  the  cassava  are  imaginary. 

BIXINE^K,  a  natural  order  of  plants  named  after  the  genus  Bixa. 
The  genus  Bixa  and  its  allies  are  now  placed  in  the  natural  Order 
FlaroMi-liactir.     [FLj,counTU.OM.l 

BLACKBERRY.     [KuBUB.] 

BLACKBIRD,  the  English  name  for  the  well-known  native  songster, 
Mtrula  vvlgaru  of  Ray,  Turdm  Merula  of  Linmeus,  the  Schwsra- 
Drossel  and  Schwarse-Amsel  of  the  Germans,  Merle  of  the  French, 
Merla  and  Merlo  of  the  Italians,  and  Kottu^oi  or  KdWvfwi  of  the 
ancient  Greeka 

The  Blackbird  ia  too  well  known  to  require  a  description,  but  a 
word  or  two  on  the  subject  of  its  habits  may  not  be  misplaced.  There 
are  not  wanting  those  who  praise  the  song-thrush  at  the  expense  of 
■he  blackbird,  alleging  that,  though  the  former  commits  depredation 
In  our  fruit-garde ns  in  summer,  it  makes  amends  by  its  destruction  of 
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the  shell-snails  (Ilclix  atptria  and  H.  nemoratii) ;  whereas  the  blackbird 
is  a  most  notorious  fruit-eater,  without  any  such  redeeming  quality. 
That  the  thrush  does  this  service  is  moat  true,  hut  it  ia  not  less  true 
that  the  blackbird  ia  particularly  fond  of  the  shell-snails,  which  it 
devours  in  the  same  way  as  the  thrash.  In  truth,  small  slugs  and 
shell  snails,  to  use  the  expression  of  a  garden  labourer,  form  "  the 
chief  of  its  living,"  while  the  thrush  is  squally  fond  of  fruit  in  the 
season  ;  but  tho  plumage  of  the  thrush  ia  in  its  favour,  and  it  ia  often 
pecking  away  at  the  fruit  without  being  seen.  When  disturbed  it 
glides  away  without  noise;  but  the  blackbird's  sharp  cry  of  alarm  as 

i  justice  to  the  blackbirds, 
iermination  has  been  waged 
against  them  while  the  thrushes  have  been  held  sacred. 

Early  in  the  spring  the  Blackbird  begins  to  build  its  nest  A 
thick-set  hedge-row,  an  insulated  close  bush,  a  low  ivied  tree,  are  all 
favourite  places.  Moss,  small  sticks,  root-fibres,  are  the  materials, 
with  an  internal  coat  of  mud-plaster,  over  which  is  a  lining  of  fine 
dry  grass.  Four  or  five  eggs  of  a  bluish-green,  variegated  with  darker 
markings,  are  here  deposited.  Aristotle  {book  v.  o.  IS)  observes  that 
it  lays  twice,  and  Button  says  that  the  first  deposit  ranges  from  five 
to  six  eggs,  but  the  second  only  from  four  to  five.  The  early  season 
at  which  it  begins  to  lay  is  often  so  cold  as  to  destroy  the  first  brood; 
moreover,  the  leafless  state  of  the  hedge  or  bush  at  that  period  makes 
the  nest  an  easy  prey  to  the  schoolboy. 

The  Bleckbinl  is  in  general  shy,  but  there  are  exceptions  to  the 
remark,  as  is  proved  by  the  following  statement.  In  the  spring 
of  1834  a  pair  of  blackbirds  built  their  nest  in  a  faggot-pile  close 
to  the  door  of  a  kitchen-garden  in  the  pariah  of  Sunbury, 
Middlesex,  where  the  garden-labourers  were  passing  all  day  long 
wheeling  manure  into  the  garden,  Ac  The  nest  was  built  among 
some  dead  thorns,  there  piled  up,  so  low  that  the  passer-by  could  look 
into  it,  and  was  very  much  exposed  ;  but  the  parents,  notwithstanding 
"    '    nestlings.     ""  ' 

bouring  hedge-rows,  it  ia  not  impossible  that  the  birds,  disappointed 
of  their  first  brood,  might  have  been  driven  to  choose  a  spot  nearer 
the  house  for  security. 

Albinos  sometimes  occur  among  these  birds.  Several  instances  are 
recorded:  the  following  is  from  ' Loudon's Magazine'  (No.  43,  p.  5S6): — 
"  In  1829  a  blackbird's  neat,  containing  four  or  five  young  ones,  was 
found  at  Rougheni,  near  Bury  St.  Edmunds,  Suffolk.  One  of  the 
young  ones  differed  in  colour  materially  from  the  rest  Its  eyes  were 
red,  its  bill  was  yellow  (which  is  not  usual  in  very  young  blackbirds). 
nest  was  not  taken  till  the  young  were  full  y  fledged.  On  at  temp  t- 
o  capture  them,  two  or  three  made  their  escape ;  the  white  one 
safely  caught.  The  red-eyed  bird  afterwards  became  nearly  or 
wholly  white,  and  it  still  retains  this  colour."  In  the  British  Museum 
there  is  a  female  of  a  dusky  white  or  cream-colour  with  Yorkshire  for 
"s  locality.     Other  instances  are  recorded. 

Bechstein,  in  his  work  on  Cage-Birds,  says,  "  The  white  variety  is 
very  well  known ;  there  ia  besides  the  streaked,  the  black  with  a 
white  head,  and  the  pearl-gray."  The  same  author  gives  the  following 
account  of  the  musical  properties  of  the  Blackbird  in  confinement : — 
■  voice  is  ao  strong  and  clear  that  in  a  city  it  may  be  heard  from 
end  of  a  long  street  to  the  other.  Its  memory  is  so  good  that  it 
retains  without  mixing  them  several  airs  at  once,  and  it  will  even 
repeat  little  sentences.     It  is  a  great  favourite  with  the  lovers  of  a 

S plaintive,  clear,  and  musical  aong,  and  may  in  these  respects  be  pre- 
ened to  the  bullfinch,  whose  voice  is  softer,  more  flute  like,  but  also 
melancholy.    The  price  of  these  two  birds,  if  well  taught,  is 


about  the 

7'urdui  IwouoJiu  ia  called  the  Ring-Blackbird.     [Tchdce.] 

RLACK-BONNET,  one  of  the  names  of  the  Reed  Bunting. 
1EatnUnU,1 

BLACK-CAP,  the  common  English  name  for  the  Black  -Cap  Warbler, 
Der  Munch  of  the  Germans,  Fauvette  i>  Tete  Noire  of  the  French, 
Caponera  Gentile  of  the  Italians,  Atricapiila  of  Aldrovandus,  Cumieu 
atricapiila  of  Brisson,  Motacilla  atricapiila  and  Motacilla  mwcAi.'u 
of  Qmelin  {the  latter  being  the  female),  Sylvia  atricapiila  of  Latham 
and  of  Bechstein,  and  Ovrruca  atricapiila  of  Gould  ('Birds  of 
Europe '). 

"  Of  all  the  birds,"  says  Sweet,  "  that  reside  in  or  visit  the  British 
Islands  there  is  none  that  can  come  up  to  the  present  for  song  except 
jhtingale,  and  by  some  persons  it  is  mora  admired  than  even 
that  bird.  Its  arrival  in  this  country  is  generally  about  the  first  week 

April,  and  the  earliest  that  I  ever  saw  was  on  the  26th  of  March. 
They  leave  us  again  about  the  end  of  September,  sometimes  a  strag- 
ne  may  be  seen  at  the  beginning  of  October ;  the  latest  I  ever 
a  wild  state  was  on  the  15th  of  that  month.  When  it  first 
in  this  country  its  chief  food  is  the  early  ripened  berries  of 
the  ivy,  and  where  those  are  there  the  hlack-caps  are  first  to  be  heard 
staging  their  melodious  and  varied  aong.  By  the  time  the  ivy-berriea 
are  over  the  little  green  larva;  of  the  small  moths  will  be  getting 
plentiful,  rolled  up  in  the  young  shoots  and  leaves  ;  thia  then  ia  their 
chief  food  until  the  strawberries  and  oherriea  become  ripe ;  after  that 
there  is  no  want  of  fruit  or  berries  till  their  return,  and  there  is  no 
sort  of  fruit  or  berry  that  ia  eatable,  or  wholesome  that  they  will 


refuse.    After  they  have  cleared  the  elder-borne*,  in  autumn  they 
immediately  leave  na." 

Nor  U  Sweet  singular  io  his  'eulogy.    All  agree  in  praising  its 
melody.     In  Norfolk  and  io  other  place*  in  Great  Britain  it  is  called 


Black-Cap  [Oimtea  atrieapitla),  male. 

the  Hook  Nightingale,  and  indeed,  like  the  nightingale,  it  continues 
ita  aong  far  into  the  night  Bechatein,  who  baa  paid  so  much  attention 
a  the  song  of  birds,  lays  that  it  rivals  the  nightingale,  and  that  many 
one  oven  give  it  the  preference.  "  If,"  adds  that  author,  "it  has 
volume,  strength,  end  expression,  it  ia  more  pore,  easy,  and  flute- 
and  it*  song  is  perhaps  more  varied,  smooth,  and 


under  the  name  of  Beocafico,  though,  as  Bechatein  well  observes,  every 
taste  but  that  of  the  palate  must  be  destroyed  if  this  charming  bird 
ia  caught  for  the  table.  [BBCCinoo.]  Ita  fondness  for  ivy-borrios 
seem*  to  have  been  noticed  m  Italy,  where  it  ii  permanent,  and  thence 
probably  ia  derived  one  of  it*  Italian  names,  Caponera  d'Edera.  The 
difference  of  plumage  iu  the  males  and  females,  and  in  the  young 
birds,  which  resemble  the  females,  may  possibly  throw  some  light  on 
the  opinion  which  Willughby  thus  mentions: — "The  ancients  report," 
write*  Willughby,  "  that  the  black-caps  {AtncapWa)  in  the  beginning 
of  autumn  are  changed  into  Ficeduhe  and  Beocaflcoa  by  the  mutation 
of  their  voice  and  colour ;  from  whom,  till  I  be  assured  by  experience, 
I  must  orave  leave  to  dissent." 

There  can  be  little  doubt  that  Willughby  bad  in  his  mind  that 
passage  in  the  IBth  chapter  of  the  9th  book  of  Aristotle  where  the 
latter,  speaking  of  tbe  changes  of  birds,  states  that  the  Boccafiooa 
(SwaWSti)  and  the  Black-Caps  (Mt\ayi6pii<poi)  are  changed  into  each 
other.  Indeed  Willughby  thna  heads  his  chanter  on  the  Black-Cap  : — 
"The  Black-Cap:  AtricapiUa  aw  Fictd*lo,  Aldrov. ;  called  by  the 
Oreeka  IvkoaIi  et  M<AavKJautf>>t ;  by  the  Italians  Capo  Negro."  The 
passage  in  Aristotle  may  be  thus  freely  translated : — 

"  And  in  like  manner  beccafiooe  and  black-cape,  for  these  too  are 
changed  into  each  other.  The  bird  ia  a  beccafico  at  the  commence- 
ment of  autumn  and  a  black-cap  at  the  decline  of  that  season,  and  the 
only  difference  is  in  their  plumage  and  their  voice.  That  they  are 
the  same  birds  may  be  Been  by  observing  them  before  the  change  ia 
complete,  and  when  they  are  neither  one  nor  tbe  other." 

Pliny  too  appears  to  have  had  this  passage  in  his  view,  though  he 
does  not  acknowledge  it,  when  he  wrote  (lib.  x.  cap.  29): — "Alia 
ratio  ficedulia.  Nam  formam  aimul  ooloremque  mutant  Hoe  uomen 
non  niai  autumno  unbent,  poatea  melancoryphi  vocantur." 

Helen  (ed.  1555,  folio)  makes  the  Bullfinch  the  Iwnk  and  MaKerr- 
xty<ypot  of  the  Greeks,  and  Beceafighi  ol  the  Italians,  naming  it  also 
AtrieapiBa;  but  in  a  subsequent  edition,  'enriohy  de  Quatrains' 
(small  On.  1GS7),  the  Greek,  Latin,  and  Italian  names,  identifying  it 
as  a  Picedula,  an  well  aa  the  name  Atrkapilla,  are  omittod ;  and  the 
bird  appears  with  the  provincial  synonyms  of  the  Bullfinch.  In  other 
instances,  in  that  of  the  very  next  bird  for  example,  the  Greek  and 
Latin  names  given  in  the  folio  edition  are  retained. 

Upon  tbe  whole,  there  is  reason  for  coming  to  the  conclusion  that 
our  Black-Cap  ia  the  bird  alluded  to  by  Aristotle.  Ray  seems  to  have 
been  of  this  opinion,  for  he  thus  records  it  in  his  'Synopsis' : — "Atri- 
eapiila  tivt  Fktdirta,  Aldrov. ;  XmaAli  et  M«A«ryir*miAgi,  Gnecis;  the 
Black-Cap."  /"r-v- 

It  occurs  frequently  in  the  greater  portion  of  Europe,  through  the 
.  northern  and  eastern  parts  of  which  it  is  widely  diffused.  Temminck 
says  that  it  ia  rare  beyond  the  Apennines  and  Pyrenees.  C.  Bonaparte 
....-  :>  ...  ±  __  i  B  ne)kr  jjg,,^     It  »urita the  southern 

o  the  Land's  End.    It  visits  Wales, 


and  has  been  taken  in  the  north  of  Ireland.  It  visits  also  Suffolk  and 
Norfolk,  and  the  northern  counties  of  England.  It  is  a  summer  visitor 
in  Denmark,  Norway,  Sweden,  and  Lapland. 

The  male  Black-Cap  is  nearly  S  inches  in  length,  and  about  4  {  drachms 
in  weight.  Upper  part  of  the  head  black ;  back  of  the  neck  ashy 
brown  ;  upper  parts  of  the  body  gray,  with  a  greenish  tinge  ;  quills 
and  tail  dusky,  edged  with  dull  green ;  breast  and  bellylight  ash- 
colour  ;  lege  and  feet  bluish-gray,  or  lead-colour ;  bill  brown ;  iridea 
dark  hazel 

The  female  ia  of  larger  size  ;  the  crown  of  the  head  U  of  an  umber- 
inclining  to  greenish  than  it  is  in  the  mate. 

The  plumage  of  the  young  when  they  leave  the  nest  resemble*  that 
of  the  female. 

Gardens,  orchards,  and  thick  hedges  are  the  favourite  hannta  of  the 
Black-Cap ;  and  there,  among  brambles  and  nettles,  or  in  some  low 
buah,  ita  neat  is  built.  Dry  stalks  of  goose-grass  and  a  little  wool, 
lined  with  fibrous  roots,  and  frequently  with  a  few  long  hairs,  with 
now  and  then  a  little  moaa  on  the  outside,  form  the  structure.  Four  or 
five,  sometimes  six  egg"  of  a  reddish-brown,  weighing  about  36  grains, 
mottled  with  a  darker  colour,  and  sometimes  dotted  with  a  few  ashy 
specks,  are  then  deposited.  Pennant  apeak*  of  a  nest  which  he  dis- 
covered in  a  spruce  fir.  Temminck  mentions  the  hawthorn-bush  as 
the  most  frequent  place. 

The  Black-Cap  in  a  state  of  nature  is  with  difficulty  seen  when 
singing,  at  which  time  it  seems  to  take  pains  to  secrete  itself.  White 
however,  who  aaw  it  in  thia  act,  says  that  while  warbling  the  throat 
ia  wonderfully  distended. 

In  captivity  it  seems  to  be  a  great  favourite  not  only  from  ita  song 
but  from  ita  attractive  qualities.  Even  in  a  state  of  nature  it  is  a 
mocking  bird,  and  when  caged  it  Boon  learn*  the  notes  of  the  night- 
ingale and  oanary.  The  female  ia  also,  but  in  a  limited  degree,  a 
songster. 

Beehatoin  speaks  of  the  striking  affection  which  it  shows  for  ita 
mistress : — "  It  utters  a  particular  sound,  a  more  .tender  note  to 
welcome  her  ;  at  her  approach  he  darts  against  the  wires  of  his  cage, 
and  by  a  continued  fluttering,  accompanied  with  little  cries,  he  seems 
to  express  his  eagerness  and  gratitude.  A  young  male,  which  I  had 
put  in  the  hot-house  for  the  winter,  was  accustomed  to  receive  from 
my  hand  every  time  I  entered  a  meal-worm  ;  thia  took  place  so  regu- 
larly, that  immediately  on  my  arrival  he  placed  himself  near  the  little 
jar  where  I  kept  the  meal-worms.  If  I  pretended  not  to  notice  this 
signal,  he  would  take  flight,  and,  passing  close  under  my  nose,  imme- 
diately resume  his  post ;  and  this  he  repeated,  sometimes  even  striking 
b  with  his  wing,  till  I  satisfied  his  wishes  and  impatience." 
BLACK-COCK,  one  of  the  English  names  for  the  Heath-Cock,  the 
ale  of  the  Black  Game  or  Black  Grouse;  the  Birk-Hahn  of  the 
Germane;  Coq  de  Bruyere  h  Queue  Fourchtie.  Coq  de  Boie,  and  Faiaan 
Bruyant  (Bolon),  of  the  French  ;  Qallo  di  Monte,  Qallo  Cedrone,  Gallo 
Solvatico,  Gallo  Alpestre,  Fasan  Negro,  and  Faaiano  Alpeetre  of  the 
Italians;  Orrfugl  of  the  Norwegians;  Terao  sett  Urogalliu  minor  of 
Willughby  and  Bay ;  Tetrm  lelrix  of  Lhuucua ;  and  Lyronu  Itlrix 
of  Swainaon.  The  female  ia  called  a  Gray  Hen,  and  the  young  are 
i  Poults,*  a  term  which  is  applied  to  the  Black  Game  generally 
on  the  borders  of  Hampshire  and  Dorsetshire. 

This  noble  bird,  whose  plumage  when  in  full  beauty  has  defied  all 
pencils  save  that  of  Edwin  Landseer,  the  only  painter  who  baa  given 
true  idea  of  it,  is  now  the  largest  of  ita  race  in  the  British  T«l«nd*l 
f  whose  fauna  it  is  one  of  the  principal  ornaments.  It  is,  says  Tem- 
linok,  more  widely  diffused  over  the  central  parts  of  Europe  than  the 
Capercailwe  (Titrao  Uroffailui,  Pennant);  or  the  Rakkelhan  (Ttlrao 
aediut,  Meyer).  In  Germany,  France,  and  Holland  it  is  tolerably 
ilontiful :  in  the  northern  countries,  such  as  Denmark,  Sweden, 
f  orway,  and  Russia  it  abounds. 

Of  the  southern  counties  of  England,  Hampshire,  Dorsetshire, 
lomeraetehire,  and  Devonshire  possess  it,  and  now  and  then  it  is  Been 
in  the  heathy  part*  of  Sussex  and  Surrey.  In  the  New  Forest,  and 
the  wild  heaths  on  the  borders  of  Hampshire  and  Dorsetshire,  in  the 
neighbourhood  of  Wimborne,  it  ia  perhaps  more  common  than  it  Is 
anywhere  else  in  the  south.  The  Quantocka,  and  some  other  uncul- 
tivated tracts  In  Somersetshire,  and  Dartmoor  and  Sedgeinoor  in 
Devonshire  are  ita  bead-quarters  in  those  counties ;  but  it  is  com- 
iratively  rare. 

Staffoidahire  haa  it  sparingly,  and  Northumberland  plentifully. 
In  the  Highlandaof  Scotland  the  Black -Cock  ia  abundant,  and  it  is 
und  in  some  of  the  Hebrides.     In  North  Wales  it  occurs  sparingly, 
where  it  ia  strictly  preserved. 

The  following  account  of  the  haunts  and  habit*  of  the  Black-Cock 
from  the  pen  of  Mr.  Sclby : — 

"  The  base*  of  the  hills  in  heathy  and  mountainous  district*,  which 

e  covered  with  a  natural  growth  of  birch,  alder,  and  willow,  and 

intersected  by  moreasea  clothed  with  long  and  coarse  herbage,  as  well 

the  deep  and  wooded  glena  so  frequently  occurring  in  extensive 

wastee,  are  the  situations  best  suited  to  the  habit*  of  those  birds,  and 

This  Is  sa  old  nsnu 

jour  seehawka  be  on 

tbe  pout  or  the  feasant." 


m  BLACK-COCK. 

most  favourable  to  their  increase.  During  the  months  of  autumn  and 
winter  the  males  associate,  and  live  in  flocki,  but  separate  in  March  or 
April ;  and,  being  polygamous,  each  individual  chooses  soma  particular 
station,  from  whence  he  drives  all  intruders,  and  for  the  possession  of 
which,  when  they  are  numerous,  desperate  contests  often  take  place. 
At  Una  static     •  ■  ...... 

(beginning  a( 


Black-cock  [Tcirao  Mm). 

sex,  displaying  a  variety  of  attitudes,  not  unlike  those  of  a  turkey- 
cock,  accompanied  by  a  crowing  note,  and  one  similar  to  the  noise 
made  by  the  whetting  of  a  scythe.  At  this  season  his  plumage 
exhibits  the  richest  glosses,  and  the  red  akin  of  hie  eyebrows  assumes 
a  superior  intensity  of  colour.  With  the  cause  that  urged  their  tem- 
porary separation  their  animosity  ceases,  and  the  male  birds  again 
associate  and  live  harmoniously  together.  The  female  deposits  her 
eggs  in  Hay ;  they  are  from  six  to  ten  in  number,  of  a  yellowish-gray 
colour,  blotched  with  reddish-brown.  The  neat  is  of  most  artlees  con- 
struction, being  composed  of  a  few  dried  sterna  of  grass  placed  on  the 
ground,  under  the  shelter  of  a  tall  tuft  or  low  bush,  and  generally  in 
marshy  apota  where  long  and  coarse  grasses  abound.  The  young  of  both 
sexes  at  first  resemble  each  other,  and  their  plumage  is  that  of  the  hen, 
with  whom  they  continue  till  the  autumnal  moult  takes  place ;  at  this 
time  the  males  acquire  the  garb  of  the  adult  bird,  and  quitting  their 
'  female  parent  join  the  societies  of  their  own  sex.  The  food  of  the  black 
grouse,  during  the  summer,  chiefly  consists  of  the  seeds  of  some 
species  of  Juncut,  the  tender  shoots  of  heath  and  insects.  In  autumn  the 
Crowberry  or  Crawcrook  (Empetrum  nigrum),  the  Cranberry  ( Vaecinium 
mt/coccoj),  the  Whortleberry  (  Vaecinium  Vitii  Idaa),  and  the  Trailing 
Arbutus  {Arctoitaphyioi  Uva  Urn),  afford  it  a  plentiful  subsistence. 
Id  winter,  and  during  severe  and  snowy  weather,  it  oats  the  tops  and 
buda  of  the  birch  and  alder,  as  well  as  the  embryo  ahootn  of  the  fir 
tribe,  which  it  is  well  enabled  to  obtain,  as  it  is  capable  of  perching 
upon  trees  without  difficulty.  At  this  season  of  the  year,  in  situations 
where  arable  land  ia  interaperaed  with  the  wild  tracta  it  inhabits, 
descending  into  the  stubble  grounds,  it  feeds  on  grain." 

Linneeua  says  that  the  young  are  brought  up  upon  gnats. 

That  the  Black -Cock  wae  known  to  the  ancients  then  is  little  doubt. 
Aristotle,  in  the  first  chapter  of  his  6th  book,  where  he  is  speaking 
of  the  nidiflcation  of  birds,  says  that  "  Those  which  are  not  strong  of 
flight,  such  as  partridges  and  quails,  do  not  lay  in  nests  (properly  so 
called)  but  on  the  ground,  merely  collecting  together  materials  (v\nr) : 
so  also  do  the  larks  (*ttpuici)  and  the  tetrix."  At  the  end  of  the 
chapter  he  says,  "  But  the  Tetrix,  which  the  Athenians  call  Ourax, 
neither  makes  its  nest  upon  the  bare  ground  nor  yet  upon  trees,  but 
upon  low  plants  (ix\  run  xapaiPl>«"t  siiToif) :"  answering  to  Tem- 
minck's  description—"  niche  dans  lea  bruysres  ou  dans  lea  buissons :" 
to  8elby*a — "  under  the  shelter  of  a  tall  tuft  or  low  bush,  generally 
where  long  and  coarse  grasses  abound :"  and  to  Graves's — "  on  any 
jiry  grass  or  heath,  without  any  appearance  of  a  nest,  but  most  goue- 
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rally  in  the  midst  of  a  high  tuft  of  heath."     This  Tetrix,  then,  which 

the  Athenians  called  Ourax,  was  not  improbably  our  Black-Cock. 

Pliny's  description  (cap.  xxii-  Kbfls.>— "  Deoit  tetraonas  suus  nitor 
abeolutaque  nigritia,  in  superciliis  oocci  rubor" — looks  very  like  our 
bird,  though  the  passage  occurs  in  his  chapter  on  Goose,  and  sr  " 


The  flesh  of  the  Black  Grouse  is  much  esteemed.  The  different 
colour  of  the  flesh  of  the  pectoral  muscles  must  have  struck  every 
one.  The  internal  layer,  which  is  remarkably  white,  is  esteemed  the 
most  delicate  portion.  Belon  goes  so  far  as  to  say  that  the  three  pec- 
toral muscles  have  three  different  flavours  :  the  first  that  of  beef,  the 
next  that  of  partridge,  and  the  third  that  of  pheasant. 

Malt. — Weight  of  a  fine  specimen  about  1  pounds;  bill  dusky  black; 
iridee  hazel ;  head,  neck,  breast,  back,  and  rump  glossy  black,  shot 
with  steel-blue  and  purple ;  eye-brows  naked,  granulated,  and  of  a 
bright  vermilion  red ;  belly,  wing -co  verts,  and  tail  pitch  black ; 
secondaries  tipped  with  pure  white,  and  forming  with  the  neighbour- 
ing coverts  a  band  across  each  wing ;  under  tail-coverts  pure  white ; 
legs  furnished  with  hair-like  feathers  of  a  dark-brown,  speckled  with 
gray;  toss  pectinated ;  tail  black — the  exterior  featners  bend  outwards, 
and  are  much  longer  than  those  in  the  middle  :  this  arrangement  gives 
the  singular  curvature  and  forked  shape  to  the  tail  which  distinguishes 
the  bird. 

Fanalt.— Weight  about  2  pounds ;  general  colour  ferruginous,  barred 
and  mottled  with  black  above,  paler  below,  with  dusky  and  brown  bars ; 
under  tail-ooverts  white,  streaked  with  black ;  tail  orange-brown, 
speckled  with  black,  showing  s  slight  disposition  to  be  forked,  tipped 
with  grayish  white. 

tin  person  is  permitted  to  kill,  destroy,  carry,  sell,  buy,  or  have  in 
his  possession,  any  Heath -Fowl,  commonly  called  Black  Game,  between 
the  18th  of  December  and  30th  of  August  The  limitation  in  the  New 
Forest,  Somerset,  and  Devon  is  greater,  being  from  the  10th  of 
December  to  the  1st  of  September. 

Bybridt. 

Several  well-authenticated  instances  hare  occurred  of  hybrids  bred 
between  the  Common  Pheasant  and  the  Gray  Hen.  White,  in  his 
'  History  of  Selbome,'  gives  an  account  of  a  bird,  of  which  the  Hon. 
and  Rev.  W.  Herbert  says,  in  a  note  to  White's  '  Selbome,'  1833,  "  I 
saw  this  curious  bird  stuffed  in  the  collection  of  the  Earl  of  Egremont 
at  Petworth,  and  I  have  not  the  slightest  hesitation  in  pronouncing 
that  it  was  a  mule,  between  the  black  cock  and  the  common  phessant. 
I  did  not  entertain  the  slightest  doubt  on  the  subject :  Mr.  Markwick's 
suggestion  that  the  bird  may  be  an  'old  pea-hen  is  very  weak.  He 
might  as  well  have  said  an  ostrich.  Neither  in  rise,  shape,  nor  colour 
had  the  bird  the  least  affinity  to  a  pea-fowl.    I  can  also  most  posi- 
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tivsly  assert  that  this  bird  was  Dot,  an  suggested  in  a  note  (p.  343),  a 
hen  pheasant  with  the  feathers  of  a  cock.  Such  birds  are  well  known 
to  me,  and  it  noways  resembled  them.  To  Mr.  White's  description  of 
the  bird  above,  where  he  says  that  the  back,  wing-feathers,  and  tail 
were  somewhat  like  the  upper  porta  of  a  hen  partridge,  I  scratched 
out  at  the  time  the  words  '  somewhat  like,'  and  wrote  in  tho  (Margin 
!r  than,'  and  with  that  correction  I  believe  Mr.  White's 
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*J  quite 


Notwithstanding  Mr.  Herbert's  opinion,  Mr.  Yarrell  has  stated  his 
conviction  that  the  hybrid  grouse  of  White's  '  Natural  History  of 
Selbome '  to  be  a  young  Black  -Cook  having  nearly  completed  his  first 

Of  undoubted  cases  of  hybrids  arising  from  a  mixture  with  tho  0  raj- 
Hen,  the  following  are  related. 

At  a  meeting  of  the  Zoological  Society  on  the  24th  of  June,  18,14, 
Mr.  Sabine  called  the  attention  of  the  meeting  to  a  specimen  of  a 
hybrid  bird  between  the  Common  Pheasant  [Phaiianui  Ctilchicut, 
Linn.)  and  tho  Oray  Hen  (Tfcroo  tttrix,  Linn.),  which  was  exhibited. 
Its  legs  were  partially  feathered  ;  it  bore  on  the  shoulder  a  white 
spot;  and  its  middle  tail-feathers  wore  lengthened.  Mr.  Sabine  stated 
his  intention  of  entering  at  some  length  into  thu  history  of  hybrid  and 
cross  animals  in  connection  with  his  description  of  this  bird,  which 
was  bred  in  Cornwall.     This  bird  was  a  male. 

On  the  12th  of  Hay,  1835,  at  a  meeting  of  the  same  society  was 
read  '  Some  Account  of  a  Hybrid  Bird  between  the  Cock  Pheasant 
(PAosiooMis  Coltkiem,  Linn.)  and  Gray  Hen  (Tttrao  tetrix,  Linn.),  by 
Thomas  C  Eyton,  Esq.'  This  paper  was  illustrated  by  the  exhi- 
bition of  the  preserved  skin  of  the  bird,  and  also  of  a  drawing  made 

The  subjoined  table  shows  some  comparative  measurements  between 
the  hybrid  bird  in  question  (tho  Cock  Pheasant)  and  the  Gray  Hsn  : — 


Gray  Hen 

njbdd 

Bird, 
female. 

Male 

Length  ot  the  middle  toe        ...     , 
Y,x  pan-Ion  of  the  wings               , 
Length  of  the  middle  ull-iesthen  .        .     . 
Length  or  the  intestinal  canal  from  Teat  1 

Length  from  the  vent  to  the  cmca  ,         .     . 
Length  of  the  CM 

Ft.   In. 

:» 

1     0 

4     1 

1     « 

Ft.   In. 

:a 

1    1 

0     71 
S     Jl 

0    si 

Ft-   In. 
4     0 

Mr.  Yarrell,  in  the  second 
recorded  other  instances. 

BLACK  FISH.    [Ciiri  rolopho*.] 
BLACK  JACK,  the  name  given  by 
[Znrog 
BLACK-THORN.    [Pnnirr/B.] 

--■-■■  -    -afJKno"1 


of  his  '  British  Birds,'  has  also 
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xi  distinguish  it  bom  the 

•r  pouch,  which  serves  as 

nica tea  with  the  kid- 


Gall-Bladder,  is  a  musculo-membt 
a  temporary  reservoir  for  the  ur 
nays  by  means  of  the  ureters,  and  opens  externally  by  means  of  the 

Tho  urinary  apparatus  is  confined  to  the  red-blooded  classes  of 
animals,  all  of  Which  have  kidneys,  whilst  some  orders  and  genera 
have  no  urinary  bladder.  In  quadrupeds  the  bladder  is  of  a  pyriform 
shape,  and  is  completely  surrounded  by  the  peritonaeum  or  serous 
lining  of  the  abdomen  ;  and.it  may  be  taken  as  a  general  rule  that  it 
is  smaller,  stronger,  and  more  muscular  in  carnivorous  than  In  grami- 
nivorous animals ;  in  the  latter  it  ia  almost  membranous,  and  in  some 
of  them  is  particularly  large. 

In  ihe  whole  class  of  birds  there  is  no  urinary  bladder,  and  the 
ureters  open  into  the  cloaca,  a  musculo-mombranoua  bag,  which  takes 
the  place  of  the  rectum,  bladder,  and  uterus,  and  serves  as  a  reservoir 
for  the  solid  excrements,  the  urine,  and  eggs.  The  urine  in  these 
animals  dilutes  the  fteoea,  and  deposits  the  carbonate  of  lime  which 
constitutes  the  basis  of  the  shell.  The  urinary  bladder  exists  in  seve- 
ral genera  and  species  of  fishes. 

In  the  human  subject  the  urinary  bladder  is  placed  in  the  pelvis 
or  .basin  immediately  behind  the  symphysis  pubis,  and  before  the 
rectum,  or  terminal  portion  of  the  intestines,  in  the  male ;  but 
it  ia  separated  from  it  in  the  female  by  the  uterus  and  vagina. 
Its  form  and  relations  vary  according  to  the  age  of  the  individual 
In  infancy  it  is  of  a  pyriform  shape,  and  is  contained  almost 
entirely  in  the  abdomen,  thus  resembling  its  permanent'  condition  in 
quadrupeds.  At  this  period  it  may  be  considered  as  consisting  of 
three  portions ;  the  narrow  tapering  part,  or  neck,  the  upper  rounded 
portion,  or  fundus  (sometimes  called  summit),  and  the  intermediate 
portion,  or  body ;  but  as  the  pelvis  expands  the  bladder  gradually 
subsides  into  it,  and  undergoes  a  remarkable  change  of  form.  Thus, 
in  the  adult  its  figure  is  that  of  a  short  oval,  compressed  at  the  fore 
and  beck  pert ;  its  lower  surface  subsides  on  the  rectum,  and  expand- 
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ing  forms  what  is  termed  by  anatomists  the  has  fond  of  the  bladder. 
This  change  of  form  is  dependent  not  only  upon  the  enlargement  of 
the  cavity  in  which  tho  bladder  is  contained,  but  also  upon  the  weight 
of  the  fluid  which  it  habitually  sustains,  and  thus  in  advanced  age  it 
is  more  deeply  sunk  in  the  pelvis  than  in  the  middle  periods  uf  life. 
In  the  female  its  transverse  diameter  is  greater  than  in  the  niilr,  in 
consequence  of  the   entero  posterior  diameter   of  tho    pelvis  being 
encroached  upon  by  the  uterus.     Its  capacity  varies  ill  the  different 
periods  of  life ;  and  as  a  general  rule  it  may  be  said  to  increase  in 
proportion  as  the  individual  advances  in  years,  and  to  be  greater  in 
females  than  in  males.  Its  capacity  ia  modified  in  different  individuals 
by  their   habits   and  tbo  natural 
exercise  of  its  functions.       It   is 
more     particularly     changed     by 
disease ;  thus,  from  the  effects  of 
long-continued  irritation  it  may  be 
reduced  to   such  a  state   that  it 
will  not  contain  more  than  a  few 
drops  of  urine  ;  and,  on  the  con- 
trary,  when   from  any    cause  its 
contents  cannot  be  duly  evacuated, 
it  may  be  distended  so  as  to  con- 
tain many  quarts   of   urine,   and 
occupy  a  large  proportion  of  the 
abdomen.     Its   ordinary  capacity 
may  be  estimated  at  a  pint  and  a 
half. 


the  Iddaeri  to 


sides  and  beloi 

infancy,  owing  to  the  position  of 

the     bladder,     its    direction    is     ."'. '   "'" — r"V""  ■   ••  ~~^m 

oblique;  for  a  similar  reason  it  UJjJUJ,, "^7™ J-1™^!. .  "  ;,A  *" 
is  horirontal    in    the    adult;     it  ,j  „„(,„.  .-  kidneys  ■ 

differs  in  structure  from  the  rest      '  ' 

of  the  organ.  The  neck,  which  is  formed  of  a  somewhat  fibrous 
whitish  substance,  is  the  connecting  medium  between  the  bladder 
and  the  urethra.  Its  posterior  part  rests  on  the  rectum ;  its  anterior 
is  surrounded,  at  least  below  and  at  the  sides,  by  the  prostate  gland, 
which  ia  peculiar  to  the  male,  and  ia  composed  of  an  aggregation 
of  mucous  follicle*,  disposed  so  as  to  form  three  lobes,  one  on  each 
side  of  the  neck  of  the  bladder,  and  one  below  called  the  middle  lobe, 
which  forms  a  slight  projection  into  the  opening  of  the  urethra. 

The  bladder,  like  the  other  hollow  viscera,  is  composed  of  three 
layers,  or  coats,  united  to  each  other  by  cellular  tissue ;  these  coats  are 
the  peritoneeal  or  serous,  the  muscular,  and  the  mucous.  The 
peritoncoal  coat  has  been  already  described  as  investing  only  a  portion 
of  the  organ ;  it  is  united  to  the  muscular  ooat  by  cellular  tissue, 
which  is  extended  over  the  whole  of  the  latter,  being  however  thinner 
under  the  peritoneeal  coat  than  elsewhere.  The  muscular  coat  has 
been  described  by  some  anatomists  as  a  distinct  muscle  under  the 
name  of  detrusor  urime ;  it  is  composed  of  pale  fibres  interlacing  in 
all  directions.  Three  distinct  layers  have  been  described,  but  it  is 
sufficient  for  all  useful  purposes  to  say,  that  the  superficial  fibres  are 
directed  in  the  course  of  the  axis  of  the  bladder ;  that  at  the  sides 
they  are  more  and  more  oblique ;  and  that  the  more  internal  fibres 
assume  a  circular  direction  as  they  approach  the  neck  of  the  bladder, 
so  that  some  anatomists  have  described  them  in  this  part  as  a  distinct 
muscle,  under  the  name  of  sphincter  vesica!.  This  reticulated 
structure  of  the  muscular  coat  enables  the  bladder  to  contract  so 
perfectly  as  to  expel  every  drop  of  its  contents. 

When  the  bladder  is  much  distended,  the  muscular  coat  becomes 
attenuated  to  such  a  degree,  that  it  is  difficult  to  distinguish  it  from 
cellular  tissue.  Sometimes  ite  fibres  become  so  much  enlarged  from 
the  effects  of  long-continued  irritation  and  overaction  of  the  organ, 
that  they  form  projecting  lines  or  columns  under  the  mucous  coat ; 
this  appearance  of  the  bladder  is  deasignated  by  the  French  Veesie  h 
Colonnes.  The  mucous  membrane  ia  occasionally  protruded  between 
these  columns,  forming  sacs,  or  pouches,  in  which  urinary  calculi  are 
sometimes  lodged ;  these  calculi  are  then  said  to  be  encysted  or 
sacculated.  The  muscular  coat  ia  united  to  the  third,  last,  or  mucous 
coat  by  a  distinct  layer  of  cellular  tissue,  to  which  the  term  nervous 
or  vascular  coat  is  sometimes  improperly  applied.  The  mucous  coat, 
or  lining  of  the  bladder,  belongs  to  that  division  of  the  mucous 
membranes  denominated  genito-urmary  \  it  not  only  lines  the  bladder, 
but  is  prolonged  upwards  along  the  ureters  into  the  kidneys,  and 
downwards  along  the  urethra ;  it  is  of  a  pale  rose-colour,  is  smooth 
when  the  bladder  is  distended,  and  corrugated  when  it  is  empty  ;  it 
secretes  a  viscid  fluid  termed  mucus,  which  protects  it  from  the 
acrimony  of  the  fluid  with  which  it  ia  constantly  in  contact  Three 
openings  are  seen  in  it ;  two  situated  posteriorly,  about  an  inch  and  a 
half  from  each  other,  which  are  the  openings  of  the  ureters,  and  one 
anteriorly,  which  is  the  opening  of  the  urethra.  Extending  from 
the  openings  of  the  ureters  to  that  of  the  urethra  are  observed  two 
prominent  lines,  which  are  formed  by  muscular  fibres  elevating  the 
mucous  coat;  these  lines  form  the  sides  of  a  triangle,  the  base  of1 
which  ia  an  imaginary  line  drawn  between  the  oponinpa  of  the  ureteral 


Dated  the  trigone  vesicals ;  it  is  paler  than  the  rest  of  the  internal 
surface  of  the  bladder,  in  possessed  of  peculiar  -sensibility,  and  is 
smooth  in  the  contracted  as  well  as  in  the  distended  condition  of  the 
bladder. 

The  two  prominent  lines  which  form  the  sides  of  the  trigoi 
vesicals,  according  to  Sir  C.  Bell,  are  distinct  muscles,  the  muscles  i 
the  ureters.  They  have  their  fixed  point  or  origin  at  that  prominence 
or  tubercle  existing  at  the  inferior  surface  of  the  urethra,  which  has 
been  already  described  as  formed  by  the  middle  lobe  of  the  prostate, 
their  insertion  or  moveable  point  being  at  the  opening  of  the  ureters. 
Their  use  is  to  assist  in  the  contractions  of  the  bladder,  to  support 
and  close  the  mouths  of  the  ureters,  and  to  preserve  the  obliquity  of 
these  canals  by  drawing  them  down  during  the  contractions  of  the 
bladder.  The  tubercle  whence  these  muscles  are  supposed  to  take 
their  origin  is  termed  the  luette  or  uvula  vesica: ;  but  these  terms 
are  more  particularly  applicable  to  it  when  enlarged  and  diseased.  It 
then  forms  a  prominent  tumour  at  the  orifice  of  the  urethra,  acts 
the  part  of  *  valve,  and  becomes  a  troublesome  cause  of  retention  of 

Theai 


Fig.  i.— Bide  t 


dant  about  its  neck  and  has 
fond.  The  lymphatics  fol- 
low ths  course  of  these  ves- 
sels. The  nerves  are  of  two 
kinds,  ths  one  derived  from 
the  sacral  plexus  of  the 
cerebro -spinal  system,  the 
nerves  of  animal  life ;  the 
other  derived  from  the 
hypogastric  plexus  of  the 
sympathetic,  the  nerves  of 
organic  life. 

The  direction  of  the  blad- 
der is  oblique,  being  inclined 
somewhat  forwards  and  up- 
wards. In  proportion  to 
the  degree  of  distension  the 
obliquity  is  increased,  in 
*  consequence    of    the    neck 

:i.iider  or  an      being  fixed.     It  is  retained 

— in  its  position  by  two  lateral 

o,  Pubm ;    I,  ncrum  ;    e,   recti  mmcl™ ;  ligaments,  one  on  each  side, 
Jt       "*    *' .    ,         ' .*' „™  **'e"J1*i  and   an  anterior    ligament; 
iuSFj. Mliln      i  ™  »rltona>u™ «    the    J*1*™1     %"&«"*     »*» 
ft.clea'niiar«lUm^p™bl*dd«,then«;p0n"P™1''D«a^?n»  of  *°»   *•» 
the  recti  maidri.  llisca,   which  passing  down 

into  the  pelvis  assumes  the 
name  of  fascia  pelvica,  and  becomes  identified  with  the  prostate  gland 
and  aide  of  the  bladder.  The  anterior  ligament  is  double,  and  it  isformed 
by  ths  fascia  transverssJls,  which  passing  down  behind  the  symphysis 
pubis  is  reflected  upon  the  upper  surface  of  the  prostate  gland ;  from 
the  point  of  reflection  two  strong  fasciculi  of  fibres  pass  to  the  anterior 
surface  of  the  bladder.  These  ligaments  are  sometimes  called  the 
proper  ligaments  of  the  bladder  to  distinguish  them  from  certain  folds 
"mes  called  false  ligaments.  As  the  bladder 
interesting  in  a  surgical  point  of  view,  anatomists  have 
voured  to  describe  it  precisely,  and  with  this  view  they  have 
divided  it  into  six  regions  or  surfaces — an  anterior,  a  posterior,  two 
lateral,  a  superior,  and  an  inferior. 

The  anterior  surface,  in  the  collapsed  stats  of  the  organ,  lies  behind 
the  symphysis  pubis,  with  which  it  is  connected  by  loose  cellular 
tissue;  when  distended,  the  bladder  rises,  and  its  anterior  surface 
comes  in  relation,  or  in  contact,  with  the  recti  muscles  of  the  abdomen. 
The  posterior  surface  is  covered  by  the  peritoneum,  which  in  the 
male  is  reflected  upon  it  from  the  rectum,  in  the  female  from  the 
uterus  and  vagina ;  it  is  then  reflected  from  the  sides  of  the  bladder 
to  the  iliac  fosses ;  at  the  points  of  reflection  it  forms  folds,  one  on 
each  side  and  two  posteriorly ;  these  have  been  improperly  described 
as  ligaments,  for  instead  of  confining  the  bladder  they  serve  rather  as 
provisions  to  facilitate  its  expansion. 

The  lateral  regions  are  partially  covered  by  the  peritonaeum ;  running 
along  them  we  find  the  umbilical  arteries,  or  their  remains,  in  both 
sexes,  and  ths  vasa  deferentia  in  the  male.  The  superior  region,  or 
fundus,  is  partially  covered  by  the  peritonamm,  which  is  reflected 
thence  on  to  the  inner  surface  of  tits  recti  muscles ;  it  has  a  fibrous 
cord  attached  to  it  termed  the  urachus,  which  lies  between  the 
peritonicura  and  the  recti  muscles,  and  being  accompanied  by  the 
remains  of  the  umbilical  arteries  extends  to  the  umbilicus,  where  it 
becomes  identified  with  the  abdominal  aponeuroses.  This  fibrous  cord 
appears  to  be  useful  in  retaining  the  bladder  in  its  situation,  for  never 
in  ths  human  subject,  except  in  certain  cases  of  malformation,  which 
are  very  rare,  does  it  present  the  form  of  a  Canal,  such  as  it  is  found 
to  be  in  the  young  of  certain  quadrupeds,  in  which  it  is  the  medium 
of  communication  between  the  bladder  and  a  bag,  or  sac  termed  the 
allantoid. 


or.  the  penton: 
is  peculiarly  in 
endeavoured  t 
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The  secretion  of  the  urine  is  performed  by  the  kidneys  [KlDitxr] ; 
it  is  constantly  going  on,  and  does  not  exhibit  those  alternations  of 
action  and  repose  observable  in  the  other  secretions. 

The  urine,  being  secreted,  dribbles  along  the  ureters,  and  its 
descent  is  probably  aided  by  the  contractility  of  these  tubes  and  the 
impulse  of  the  neighbouring  arteries.  It  drops  into  the  bladder  and 
gradually  distends  it,  but  it  is  prevented  from  regurgitating 
into  the  ureters  in  consequence  of  these  tubes  taking  an  oblique 
course  between  the  muscular  and  mucous  coats  before  they  perforate 
the  latter.    As  the  urine  accumulates,  these  tubes  are  more  and  more 


ompressed,  sod  the  obstacle  to  regurgitation  is  increased  ;  but  the 
column  of  urine  descending  along  the  ureters,  being  higher  than 
that   contained  In  the   bladder,   is  not  prevented  from  entering 

When  a  sufficient  quantity  of  urine  is  accumulated  in  the  bladder, 
varying  according  to  the  degree  of  irritability  of  the  organ,  a  general 
uneasy  sensation  is  produced,  and  a  more  particular  one  referred  to 
the  trigone  vesicals  :  the  diaphragm  and  abdominal  muscles  are  called 
into  action,  the  resistance  of  the  neck  of  the  bladder  is  overcome  (the 
sphincter,  if  we  admit  its  existence,  relaxes),  the  muscular  fibres  of 
the  bladder  contract,  and  are  able  without  further  assistance    to 
evacuate  every  drop  of  its  contents. 
BLADDEE-CATCHFLY.    [Slum.] 
BLADDER-GREEN.      [Rhxiirxb,] 
BLADDER-NUT.    [Staphylxx.] 
BLADDER-SENNA.  "[Colo-™*.] 
BLADDERWORT.    [UTBicnLaBii.] 
BLAKEA,  a    genus  of  plants    belonging    t 
Mdaitomacea,   named  by  Dr.  Patrick  Browne 
Blake.     The  species  are  trees  or  shrubs  with  largo  showy  red  flowers. 
The  calyx  is  girded  with  from  four  to  six  broad   scales;  the  corolla 
with  six  petals  J  the  fruit  a  6-oelled  berry,  crowned  with  the  calyx. 
The  leaves  have  from  three  to  five  nerves.     B.  q-uinqvmervii,  Aublet, 
B.  triplintrvit,   Linn  m  us,  is  a  native  of  Brazil,  Guyana,  and  Tri- 
nidad.   It  produces  a  largo  yellow  berrv,  which   is  eaten   in  the 
countries  where  it  grows.    B.  paralitica  is  a  native  of  Guyana  and 
Karanham,  having  rod  flowers.   It  is  a  climbing  shrubby  plant,  rooting 
itself  in  other  trees.  It  yields  a  colouring  matter  employed  for  dyeing 
red. 

BLAP3  (Fabricius),  a  genus  of  Insects  belonging  to  the  order 
CoUopUra,  of  the  section  Eeteromera,  and  family  Mclaioma  (Letreille). 
The  principal  generic  characters  are  i — Antenna  with  the  two  basal 

"■■'     '■■■■   "       '        '"  '"      "  lirlensrth; ., ..„„ 

.  the  three  following 
longer  than  broad ;  the  remaining  joints  nearly  round, 
[cepting  the  terminal  one,  which  is  round  st  the  base  and  acuminated 
towards  its  extremity;  maxillary  palpi  with  the  terminal  joint 
flattened,  and  when  viewed  from  above  or  below  somewhat 
hatchet-shaped;  thorax  broad,  sides  rounded,  posterior  margin 
straight :  abdomen  oblong-ovate,  exceeding  the  thorax  in  width  ;  elytra 
generally  soldered  together,  incurved  so  as  to  embrace  the  sides  of  the 
e  or  less  acuminated  towards  the  apex,  and  prolongsd  to 
apex. 

of  this  genus  are  tolerably  abundant,  and  frequent 
dark  damp  situations,  such  ss  the  caverns  in  rocks,  Ac.  In  this 
country  there  are  only  two  well- 
authenticated  species,  Btapi  obltaa 
and  B.  taortitaga :  the  latter  is  very 
common  in  our  kitchens  and  cellars 
(in  company  with  the  cockroach)  ; 
the  former  is  much  less  abundant. 
It  is   occasionally  found  with  B. 

s   are   of  an  obscure 

1/  black    colour,     and    about    throo- 

"  quartersofaninchin  length.   AeB. 

s  .  mortuaga  in  a  well-known  common 

species,  we   will   merely   mention 

rarer  one  from  it.   The  first  striking 

difference  is  the  superior  breadth  in 

B.  ohttma;  the  antenna  are  shorter, 

the  fourth,  fifth,  and  sixth  joints  are 

a,  JJasj  sUiiH,   rather  above  the  scarcely  longer  than  broad  (while 

torsi  rise;    »,sn  antsnne  of  ths  mB.  ssortifOffotheirlengthUnearly 

menu*™™.  double  the   breadth):    the  thorax 

is  its  hinder  angles  rounded  (in  nmriitaga  they  are  acute) :  the  lags 

e  much  shorter  in  proportion,  and  the  elytra  are  distinctly  punctured. 

Baker  relates  that  he  kept  a  Darkling  Beetle  (B  nortitoga)  three 

years  without  food. 

(Kirby  and  Spence,  Introduction  to  Entomology.) 
BLA'TTID^  a  family  of  Insects  of  the  order  OrOoptero.— 
Distinguishing  characters :  tarsi  5-jointed,  tile  under  wings  folded 
longitudinally  only,  head  hidden  by  the  thorax ;  body  oval  or  rounded, 
ana  depressed ;  antennas  long  and  thread-like,  and  composed  of  a 
great  number  of  very  minute  joints;  palpi  long;  thorax  large,  slightly 
convex,  generally  broader  than  long,  and  as  it  were  a  shield,  covering 
id  base  of  tho  wing-catea,  which  latter  are  of 


wxt  BLAUW-BOC. 

tike  nature,  and  ramified  with  nerves  ;  one  elytron  lsps  OTer  the 
other ;  the  posterior  extremity  of  the  abdomen  is  furnished  with  two 
conical  articulated  appendages ;  legs  furnished  with  spines. 

The  Biatttda  are  extremely  active  voracious  insects,  soma  species 
apparently  eating  almost  anything  that  comes  in  their  way.  Mr. 
Stephens  enumeitttes  aeveti  species  indigenous  to  this  country,  and 
four  that  are  not  strictly  so ;  among  the  last  mentioned,  the  well- 
known  and  troublesome  Cockroach  {Blatta  orientalit)  ma;  be  enume- 
rated. It  is  said  to  have  some  originally  from  Asia,  but  on  this  point 
there  is  some  little  doubt ;  the  nocturnal  habits  and  ravages  of  this 
species  are  too  well  known  to  need  description.  The  male  in  its 
mature  slate  has  wings  extending  only  half  the  length  of  the  body ; 
the  female  has  only  rudimentary  wings;  her  eggs,  which  are  about 
1 9  in  number,  are  deposited  inclosed  in  an  oblong,  nearly  cylindrical, 
but  slightly  compressed  case,  with  an  derated  serrated  edge  on  one 
aide  :  this  at  first  is  of  a  whitish  colour,  but  after  a  little  time  becomes 
brown  and  of  a  firm  nature ;  the  female  carries  this  case  about  with 
her  at  first,  fixed  to  the  abdomen  by  a  gum-like  substance.  From  this 
asylum  the  young  make  their  escape  by  emitting  a  fluid  which  softens 
a  part  of  the  case. 

The  species  of  this  family  bare  been  divided  into  two  genera  by 
Latreille ;  Blatta  and  Kahaiac  (a  named  used  for  the  Blatta  by  the 
American  colonists),  the  latter  division  including  those  speciee  in  which 
the  females  are  apterous  (of  which  the  B.  orietitalii  forms  a  type), 
and  the  former  those  in  which  both  sexes  possess  wings. 

The  number  of  exotic  species  of  this  tribe  is  very  great ;  the 
indigenous  species  of  this  country  are — B.  Grnaanica,  paiUni,  ptrtpt- 
tUlarit,  Panctri,  mgriptt,  Uvida,  pallida,  and  Lapponica.  Host  of 
these  are  comparatively  small,  and  are  found  in  woods;  the  last- 
mentioned  species  is  said  to  swarm  in  the  huts  of  the  Laplanders, 
where  it  commits  great  havoc,  and  in  conjunction  with  Silpka 
Lapponita  has  been  Known  to  devour  their  whole  supply  of  dried 
fish  in  b  single  day. 

(Kirby  and  Spence,  Introduction  to  Britiih  Entomology  ;  Stephenson, 
IlluitTtUitmt  of  Britiih  Entomology.) 

BLATJW-BOC,  or  BLDE  BUCK.    [AnHLOPU.) 

BLAZING-STAB.    [Hblohiis.] 

BLECHNUM,  a  genua  of  plants  belonging  to  the  natural  order  of 
Ferns  and  the  tribe  Adiantaria.  It  has  its  thecm  In  a  continuous 
line  parallel  to  the  midrib  upon  the  transverse  anastomosing  veins, 
and  covered  by  a  continuous  eoarious  induaium.  There  is  but  one 
British  species  of  this  genus,  the  B.  borealt,  Hard  Fern.  It  has 
barren  pectinate-pinnatifld  fronds,  with  broadly  linear  rather  obtuse 
pinna,  fertile  frond  pinnate,  pinna  linear  acute.  This  plant  is 
exceedingly  common  in  Great  Britain,  and  is  found  almost  everywhere 
in  woods,  on  commons,  heaths,  and  all  uncultivated  ground.  It  occurs 
in  every  European  list  of  plants,  and  has  been  found  in  Northern 
Africa  and  North  America,  It  ia  the  Lomaria  Spiermt  of  Desveux, 
who  is  followed  by  Mr.  Newman,  in  his  '  History  of  British  Ferns.' 
Linnasus  described  it  as  an  Omrmda.  Tho  roots  of  this  fern  are 
black,  tough,  and  wiry ;  the  rhiaoma  tufted  and  hairy.     The  other 

ries  of  Blechn-um  are  inhabitants  of  South  America,  Australia,  and 
Cape  of  Good  Hope.  They  are  frequently  cultivated  in  collections 
of  Ferns.     (Babington,  Mnnual  ;  Newman,  History  of  Britith  Perru.) 

BLB'DIDS,  a  genus  of  Insects  of  the  order  Coltopttta  and  family 
Sttnida.  Antennas  with  the  basal  joint  very  long,  the  remaining 
joints  bent  at  an  angle  with  the  first ;  maxillary  palpi  with  the 
second  and  third  joints  large,  terminal  one  slender;  mandibles 
armed  with  a  tooth  internally  towards  the  apex ;  body  elongate  and 
cylindrical ;  head  furnished  with  two  tubercles  or  spines ;  thorax 
armed  with  a  hom  in  the  males ;  leg*-  short,  the  four  anterior  tibin 
broad  and  flat,  having  numerous  spines  on  the  external  part ;  tarsi 
four-jointed. 

The  BlctHi  appear  to  be  peculiar  to  the  sea-coast,  where  they 
burrow  in  the  wet  clay  or  sand  near  pools  of  water,  by  means  of  the 
spined  anterior  tibia:  above  described.  They  are  gregarious  in  their 
habits.  Three  species  have  been  discovered  in  this  country,  all 
of  which  are  of  a  black  colour,  with  the  wing-cases  more  or  lees  red. 

JilcdtMt  tricorn.it,  in  the  male  sex,  has  two  short  horns  on  the 
head,  and  one  long  smooth  hom  proceeding  horizontally  from  the 
front  of  the  thorax.     Length  about  3-12tha  of  an  inch. 

B.  Taunt*,  in  the  male,  has  two  long  and  slender  horns  on  the 
head ;  the  thoracic  horn  is  pubescent  at  the  apex ;  about  the  same 
size  as  the  last. 

B.  Ruddii  has  short  acute  horns  on  the  bead,  and  the  thoracic 
horn  pubescent  at  the  apex ;  it  ia  rather  less  than  the  two  foregoing 

BLE'MUS,  a  genus  of  Insects  of  the  order  OoUoptera  and  family 
ffarpalida.  Head  almost  as  large  as  the  thorax,  the  portion  joining 
the  anterior  part  of  the  eyes  distinctly  elevated ;  antenna;  very 
long;  palpi  with  the  terminal  joint  somewhat  conical  and  rather 
acute ;  labium  slightly  notched  in  front ;  thorax  considerably  narrowed 
posteriorly  ;  body  elongate  and  rather  depressed ;  wings  ample ;  the 
joints  of  the  anterior  tarn  of  the  male  dilated. 

About  six  British  species  of  this  genus  have  been  discovered,  the 
largest  of  which  does  not  exceed  S-12ths  of  an  inch.  All  the  species 
are  of  a  pale-yellow  or  ochre  colour,  having  more  or  less  of  a  bluish 
shade  on  the  disc  of  the  elytra,  excepting  B.    ctmtputut,  which 


although  generally  placed  in  this  genus  we  do  nut  consider  as  strictly 
belonging  to  it  B.  fcueUUtu,  which  may  be  considered  the  type  of 
the  genus,  is  rather  more  than  2-1 2 ths  of  an  inch  in  length,  and  of  a 
pale  ochre-colour,  with  a  blue-black  fascia  crossing  the  elytra.  This 
beautiful  little  species  has  been  found  near  London,  and  in  various 
other  parts ;  but,  like  all  the  species  of  this  genus,  is  rather  scarce. 

BLENDE,  a  name  particularly  given  to  Zinc-Blende,  but  most 
commonly  used  by  mineralogists  as  denoting  an  order  which  in  the 
system  of  Professor  Jameson  .of  Edinburgh  contains  the  following 
genera  : — Manganese-Blende,  Zinc-Blende  or  Garnet-Blende,  Antimony-" 
Blende,  Ruby-Blende.  The  word  is  probably  derived  from  a  German 
verb  (used  only  in  combinations)  signifying  to  mix  :  the  term  'blende' 
signifies  a  mineral  which  contains  no  ore — in  fact  a  pseudo-galena. 

Ki 

BLE'NNIUS,  Blennies  (French,  Baveuaea),  a  genua  of  Fishes  of  ths 
'"'     AcanthopterggU  andfaroily  Oobioida  (Gobies).    Both  the  Greek 


may  be  easily  distinguished  by  their  having  thu  ventral  fin  placed 
before  the  pectoral,  and  containing  generally  but  two  rays.  The 
head  is  short  and  rounded  ;  teeth  long  and  slender,  and  placed  In  a 
single  row ;  body  long,  compressed,  smooth,  and  possessing  only  one 
dorsal  fin,  which  extends  nearly  the  whole  length  of  the  back ;  they 
have  no  air-bladder. 

The  species  of  this  genus  are  small,  live  in  shoals,  but  not  in  great 
numbers.  They  are  very  active  and  tenacious  of  life,  and  frequent 
rocky  coasts,  where  they  may  often  be  found  in  the  pools  of  water 
left  by  the  tide,  hiding  themselves  among  the  weeds  and  in  ths 
ere  vices  of  the  rocks. 

The  genus  Blenniut  of  LimaW,  in  Cnvier's  'Regne  Animal,'  is 
divided  into  ths  following  subgenera :  Myroda,  Solaria*,  Climu, 
Cirrhibaria,  Maramoides,  Opittagnothut,  and  Zoareut,  At  present  we 
confine  ourselves  to  the  Blennies,  properly  so  called,  of  which, 
according  to  Mr.  Tamil,  we  hare  five  species  frequenting  our  coasts. 
The  first,  B.  Monlagui,  Montagu's,  or  Diminutive,  Blenny,  is  generally 
of  an  olive-green  above,  spotted  with  pale-blue  shaded  to  white ; 
belly  white,  pectoral  fins  spotted  with  orange.  The  head,  viewed 
laterally,  forms  an  obtuse  angle  in  front,  and  is  furnished  with  a 
transverse  conic  or  angular  fimbriated  crest.  The  dorsal  fin  has 
30  rays,  pectoral  12,  ventral  2,  anal  (which  extends  from  the  vent  to 
the  tail)  18,  and  the  caudal  (which  is  rounded)  14.  It  is  found  on 
the  south  coast  of  Devon. 

B.  ocdlaru,  the  Ocellated  Blenny,  or  Butterfly-Fish,  is  scarcely  three 
inches  long,  the  head  ia  rounded,  the  part  anterior  to  the  eyes  very 
short,  and  above  the  eyes  two  slender  fimbriated  appendages  are 
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situated  ;  body  elongate  ;  dorsal  fin  extending  from  the  back  part  of 
the  head  to  the  tail,  and  consists  of  26  rays,  of  which  the  first  is  con- 
siderably longer  than  the  rest,  the  nine  following  diminish  in  length  to 
the  eleventh,  which  is  shortest,  the  twelfth  nearly  double  the  length 
of  the  last,  from  this  the  remaining  rays  gradually  increase  in  length 
to.  about  half-way,  and  then  decrease  towards  the  tail ;  a  large  dark- 
brown  spot  extends  from  the  sixth  to  the  ninth  ray.  Thepectoral 
fins  have  each  12  rays,  ventral  2,  anal  IT,  and  caudal  11.  The  body 
is  of  a  pale-brown  colour,  varied  with  patches  of  a  deeper  hue  ;  the 
pectoral  and  ventral  fins  are  darker  than  the  others.  This  species 
frequents  the  coast  of  Devonshire  and  elsewhere,  but  ia  not  common. 

B.  gattorugint,  the  Qattoruginoua  Blenny,  is  about  five  or  six  inches 
in  length ;  it  is  elongate,  rather  robust  anteriorly,  the  forehead  slopes 
considerably  from  the  posterior  part  to  the  anterior;  the  head  ia 
grooved  between  the  eyes,  and  furnished  with  two  branched  mem- 
branes situated  just  above  the  eyelids ;  the  dorsal  fin  extends  from  the 
back  part  of  the  head  to  the  tail,  the  central  part  is  very  slightly  nar- 
rower than  the  rest  The  fins  and  body  are  of  a  dark  reddish-brown 
colour,  Hie  belly  and  hinder  portion  of  the  former  is  of  a  paler  brown. 
The  dorsal  fin  has  33  rays,  the  pectoral  fins  are  broad  and  rounded, 
and  have  each  14,  the  ventral  fin  %  and  the  anal  23  rays ;  the  tali  is 
slightly  rounded,  and  has  II  rays.  It  has  been  found  in  Poole 
Barbour  and  other  parts.    Not  common. 

B.  pholit,  the  Shanny.  In  this  species  all  the  rays  of  the  dorsal  fin 
are  nearly  of  equal  length,  except  the  eleventh  and  twelfth  (which  are 
short)  ;  the  number  of  these  rays  is  31,  pectoral  IS,  ventral  2,  anal  1 9, 
caudal  11 ;  the  colour  U  very  variable,  but  consists  of  shades  of  brown. 
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B  fkoUs  may  however  be  readily  distinguished  from  any  of  the  known 
British  species  by  the  absence  of  the  appendages  on  the  head. 

B  YarrtUU,  the  Crested  or  Tamil's  Blenny.  This  species  may  be 
known  by  its  elongated  even  shape,  the  uniform  length  of  the  rays  of 
the  dorsal  fin,  the  form  of  the  tail  (which  has  the  external  rays 
shortest,  the  others  increasing  in  length  to  the  middle,  thus  being 
somewhat  lanceolate  in  shape),  and  the  four  appendages  of  the  head 
which  are  all  fimbriated.  Two  of  these  appendages  are  placed  one 
over  each  eye,  and  connected  by  a  transverse  fold  of  skin ;  behind 
these  are  placed  the  other  pair,  which  are  of  a  larger  size.  The  fin 
rays  are,  dorsal  51,  pectoral  14,  ventral  3,  anal  36,  and  caudal  16. 

This  species  was  formerly  confounded  with  B.  palmiconius  and 
B.  gaicrita,  but  Valenoiennes  has  pointed  out  its  distinctive  characters 
and  named  it  after  the  distinguished  British  icthyologist  whose  name 
it  now  bears.  A  specimen  of  this  very  rare  British  fish  was  exhibited 
amongst  the  earliest  specimens  in  the  Aquavivarium  in  the  Regent's 
Park,  and  is  still  alive  (July,  1853).  Many  other  species  of  Blenny 
have  been  exhibited  in  the  tanks  of  the  establishment.  All  the  species 
are  remarkable  for  the  facility  with  which  they  use  the  ventral  fins 
for  enabling  them  to  cling  to  and  move  about  upon  the  rocks  and 
stones  by  which  they  are  surrounded. 

BLETHARIS,  a  genus  of  Acanthopterygious  Fishes,  which  according 
to  Cuvier  belongs  to  the  seventh  family  of  that  tribe,  called  Scombe- 
roidcs.  They  may  be  distinguished  by  their  having  long  filaments  to 
their  second  dorsal,  and  to  their  anal  fin  rays ;  ventral*  much  prolonged, 
the  spines  of  the  first  hardly  piercing  the  skin ;  body  elevated,  the 
profile  with  the  ordinary  degree  of  curvature. 

BLE'PSIAS,  a  genus  of  Acanthopterygious  Fishes,  belonging  to  the 
section  having  hard  cheeks.  Of  this  genus  but  one  species,  Biuosut,  is 
known,  which  belongs  to  the  Aleutian  Islands.  Generic  characters : 
head  compressed,  cheeks  mailed,  fleshy  barbels  under  the  lower  jaw, 
gills  with  five  rays ;  one  dorsal  fin  divided  into  three  unequal  lobes ; 
ventral  fin  very  small. 

BLESS-BOC.    [Aktilofka] 

BLETHI'SA  (Bonelli),  a  genus  of  Insects  belonging  to  the  order 
Coleoptera,  by  some  authors  associated  with  the  family  Harpalida, 
and  by  others  with  the  Blaphridce.  The  former  is  probably  more 
correct,  as  doubts  may  be  entertained  that  the  latter  family  is  a 
natural  one.  Head  large,  eyes  slightly  prominent,  mandibles 
obscurely  toothed;  palpi  with  the  two  terminal  joints  of  equal 
length,  the  terminal  rather  ovate,  truncated  at  the  apex ;  mentum 
emarginate  anteriorly,  the  emargination  with  an  obscure  bifid  lobe; 
antenna  short,  the  three  basal  and  base  of  the  fourth  joints  naked ; 
thorax  rather  short,  rounded  at  the  sides;  elytra  elongated,  very 
convex  and  impressed  with  numerous  small  excavations;  anterior 
tarsi  of  the  male  with  four  slightly-dilated  joints. 

Of  this  beautiful  genus  but  one  species  has  been  found  in  this 
country,  BUthisa  muUipunctata  ;  and  apparently  only  two  others  are 
yet  known  on  the  continent.  The  species  just  named  frequents 
marshy  situations,  and  is  often  found  crawling  upon  willow-trees ;  it 
is  about  half  an  inch  long,  and  of  a  rich  bronze  or  brassy  hue,  by 
which  characters,  combined  with  the  numerous  indented  points  on 
the  elytra,  it  may  easily  be  distinguished 

BLETIA,  a  genus  of  plants  belonging  to  the  natural  order  Orchidacecs. 
The  conns  of  Blctia  vcrccunda  are  said  by  Dr.  P.  Browne  to  have  a 
bitterish  flavour,  and  when  dry  to  be  used  with  advantage  as  a  stomachic. 

BLETTING.  All  ripe  fruits  after  they  have  been  kept  for  some 
time  begin  to  decompose,  and  the  spots  formed  on  the  fruit  during 
this  process  have  been  called  by  Professor  Lindley  '  Blets.'  During 
the  whole  time  of  the  growth  of  the  fruits  of  plants  various  important 
chemical  changes  go  on  in  their  tissues,  especially  whilst  ripening. 
These  changes  have  been  examined  with  great  care  by  Berard.  At 
first  the  flesh  of  most  fruits  consists  of  fibrous  or  cellular  tissue, 
which  is  mostly  composed  of  lignine.  The  liquid  of  fruits  is  sap, 
which  exists  between  the  cells  in  the  intercellular  passages.  This 
liquid,  besides  a  great  quantity  of  water,  contains  sugar,  gum,  malic 
acid,  malate  of  lime,  colouring  matter,  a  peculiar  vegeto-animal 
substance  (protein),  and  an  aromatic  secretion  proper  to  each  fruit. 
In  such  fruits  as  the  grape  there  is  tartrate  of  potash  and  lime ;  in 
the  lemon  and  the  gooseberry,  citric  acid.  As  the  process  of  ripening 
goes  on,  the  quantity  of  water  diminishes,  and  the  sugar  increases. 
This  sugar  is  formed  at  the  expense  of  the  lignine,  and  is  either  in  a 
concrete  state,  as  in  the  grape,  fig,  and  peach,  or  fluid,  as  in  most 
fruits.  It  is  after  this  period  that  Bletting  comes  on,  and  changes 
take  place  in  the  fruit  which  render  it  unfit  for  the  ordinary  uses  of 
man.  Bletting  is  attended  with  the  formation  of  carbonic  acid,  the 
mtrogenisod  substanoe  enters  into  a  state  of  putrefaction,  and  the 
sugar  undergoes  fermentation.  These  processes  are  undergone  most 
rapidly  when  the  fruit  is  exposed  to  the  action  of  the  oxygen  of  the 
atmosphere.  The  fruits  in  which  these  changes  have  been  most 
accurately  observed  are  the  pear  and  the  apple.  A  jargonelle  pear 
was  found  to  have  sustained  a  loss  of  its  constituents  in  the  following 
proportion : — 

Ripe.  Blcttcd. 

Lignine     .  .  2*19        .        .        .  1*85 

Sugar        .        .        .        11*52        .        .        .  877 

Water       .        .        .        83*88        ...        .        62*73 
It  acquired  rather  more  malic  acid,  gum,  and  nitrogenised  matter. 


The  fact  has  been  observed  by  Dr.  Hassall  that  in  all  bletted  fruit* 
there  exists  a  low  form  of  Fungus,  which  he  considers  the  cause  of  tin 
decay.  He  found,  on  inoculating  sound  fruits,  even  while  growing 
on  the  tree,  that  he  could  produce  immediately  the  process  of  decay, 
and  wherever  this  was  indicated  by  bletting,  there  he  discovered  the 
fibres  of  the  fungus  with  the  microscope.  This  appearance  of  the 
fungus  however  is  only  in  accordance  with  what  we  know  of  the 
habits  of  fungi,  whose  sporules,  being  everywhere  diffused  through 
the  air,  immediately  spring  up  where  a  fitting  nidus  is  found  for  their 
growth.  We  find  that  as  soon  as  a  fruit  becomes  ripe  its  constituents 
commence  union  with  the  oxygen  of  the  air,  forming  carbonic  acid 
gas,  and  it  is  during  this  state  of  their  elements  that  the  fungus  finds 
a  soil  ready  for  its  development 

Whichever  view  be  taken  of  the  rotting  of  fruits,  their  preservation 
must  be  conducted  on  the  same  principle,  for  what  will  exclude 
oxygen  will  exclude  the  sporules  of  fungi  As  a  simple  process  it  has 
been  recommended  to  place  at  the  bottom  of  a  bottle  a  paste  formed 
of  lime,  sulphate  of  iron,  and  water,  and  then  to  introduce  the  fruit, 
which  has  been  pulled  a  few  days  before  ripening.  The  fruits  should 
be  kept  from  the  bottom  of  the  bottle  and  as  much  as  possible  from 
each  other,  and  the  bottle  should  be  closed  by  a  cork  and  cement. 
In  this  way  peaches,  prunes,  and  apricots  may  be  kept  from  20  days 
to  a  month ;  pears  and  apples  for  three  months.  Dr.  Hassall  recom- 
mends that  fruits  should  be  washed  over  with  a  composition  consisting 
of  water  one  pound,  shell-lac  and  borax  two  ounces. 

(Lindley,  Introduction  to  Botany;  Hassall,  Transactions  of  Micro- 
scopical  Society,  voL  L) 

BLI'OHIA,  a  genus  of  plants  named  after  Captain  William  Bligh, 
R.N.,  master  of  the  Bounty  in  the  celebrated  mutiny,  belongs  to  the 
natural  order  Sapindacece.  It  has  a  5-parted  calyx,  5  petals,  a  very 
short  style,  3  stigmas,  and  a  solitary  seed  with  a  very  large  arillus. 
Only  one  species  of  this  genus  has  been  described,  the  B  sapida, 
Akee-Tree.  It  is  a  native  of  Guinea,  from  whence  it  has  been  intro- 
duced into  the  West  Indies  and  South  America.  It  is  a  tree  attaining 
a  height  of  30  or  40  feet.  It  has  pubescent  leaves,  with  three  or  four 
pairs  of  ovate-lanceolate  veined  leaflets.  The  fruit  of  this  tree  is  a 
berry  of  a  reddish  or  yellowish  colour,  about  the  size  of  a  hen's  egg. 
The  aril  of  the  seed  is  pulpy*  and  of  a  grateful  subacid  flavour,  and  is 
eaten  in  Africa  and  the  West  Indies.  This  tree  does  not  produce 
flowers  in  this  crountry.  It  may  however  be  easily  cultivated.  It 
grows  well  in  a  mixture  of  loam  and  peat.  Cuttings  will  strike  in 
sand  under  a  hand-glass.  They  should  not  be  deprived  of  any  of 
their  leaves.    (Loudon,  Encyclopctdia  of  Plants.) 

BLIND-WORM,  the  English  name  for  a  species  of  Reptile  belonging 
to  the  family  of  Anguidce,  Les  Orvets  of  the  French,  and  the  genus 
Anguis  of  Linnaeus.  It  is  also  called  in  England  Slow-Worm.  The 
Blind-Worm  (Anguis  fragilis),  is  common  throughout  Europe.  Its 
length  varies  from  about  11  inches  to  somewhat  more  than  a  foot, 
and  instances  have  been  given  of  its  attaining  more  than  double  that 
length.    The  eyes  are  small  (whence  one  of  its  names),  and  the  irides 

are  red.  The  head  is  small,  the  teeth 
are  minute  and  numerous,  the  neck  is 
slender,  and  thence  the  body  enlarges, 
continuing  of  equal  bulk  to  the  tip  of 
the  tail,  which  ends  bluntly,  and  is  as 
long  as  the  trunk,  or  body  part  .The 
scales  are  very  smooth,  shining,  of  a 
silvered  yellow  on  the  upper  parts, 
and  dusky  beneath;  tbe  sides  are  of  a  somewhat  reddish  cast. 
Down  the  back  extend  three  black  lines,  which  change  with  age  into 
different  series  of  black  specks,  and  at  length  disappear.  The 
general  colour  of  the  back  may  be  described  as  cinereous,  with 
somewhat  of  a  metallic  lustre,  and  marked  with  very  fine  lines  of 
minute  black  specks.  The  dusky  belly  and  the  reddish  sides  are 
marked  like  the  back. 

The  Blind-Worm  feeds  on  earth-worms,  insects,  &c ;  and  the  slow- 
ness of  its  motion  has  obtained  for  it  another  of  its  names.  Though 
perfectly  innocuous,  it  has  the  character  of  possessing  the  most  deadly 
venom,  and  is  persecuted  accordingly.  Pennant  quotes  Dr.  Borlase  as 
assisting  this  idle  and  groundless  notion,  by  mentioning  a  variety  of 
this  serpent  with  a  pointed  tail,  and  adding  that  he  had  been  informed 
that  a  man  lost  his  life  by  the  bite  of  one  in  Oxfordshire.  Now,  if 
the  serpent  that  bit  the  man  in  Oxfordshire  had  a  pointed  tail,  it 
could  not  have  been  a  blind- worm ;  and  if  the  story  of  the  death  be 
true,  he  most  probably  lost  his  life  by  the  bite  of  a  black  or  dusky 
viper,  as  Pennant  suggests.  [Viper,]  The  country  people  still  hold 
this  harmless  reptile  in  utter  abhorrence,  and  wage  an  exterminating 
war  against  it :  but  the  reader  may  be  assured  that  the  '  blind-worm's 
sting '  exists  only  in  imagination.  The  animal  is  very  brittle.  .  Laurenti 
and*others  assert  that  when  captured  it  throws  itself  into  such  rigidity 
that  it  sometimes  breaks  in  two.  A  smart  blow  with  a  switch  divides 
it ;  and  from  this  fragility  Linnaeus  gave  it  the  specific  name  which  it 
still  retains.  Cuvier  is*of  opinion  that  the  Anguis  eryx  of  Linn»us  is 
only  a  young  blind-worm,  which  has  the  dorsal  lines  well  marked,  and 
that  the  Anguis  divicus,  which  Daudin  makes  an  Eryx,  is  nothing 
more  than  an  old  blind-worm  with  a  truncated  tail.  The  Blind-Worm, 
or  Slow-Worm,  of  the  old  English  authors  is  the  Long  Cripple  of  the 
Cornish,  according  to  Borlase,  Ormala  and  Koppar-Orm  of  the  '  Fauna 
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Suecica,'  L'Orret  of  Laoepede,  Blind  Schleiohe  of  the  Germans,  Angina 
frogilia  of  Linnaus.  It  brings  forth  its  young  alive,  and  it  is  said 
twice.a  year,  in  the  seasons  of  spring  and  autumn. 

The  general  opinion  is  (and  we  think  it  well  founded)  that  the 
Blind- Worm  is  the  Cascilia  of  the  Latins,  and  the  TttyAwif*  and  Tv<t>\lvos 
of  the  ancient  Greeks,  names  given  in  allusion  to  its  supposed  blind- 
ness, and  that  it  was  sometimes  called  Kt#plas  on  account  of  its  assumed 
deafness.  Belon  considers  it  to  be  the  serpent  called  Tephloti,  Tephliti, 
and  Tephlini  by  the  modern  Greeks.  Columella  ('  De  Re  Rustico,' 
6.  c.  17),  following  the  opinion  of  its  deleterious  nature,  sayB  that  its 
poison  is  fatal  to  oxen,  and  that  the  cure  is  the  flesh  of  storks, 
because  they  devour  this  serpent  Upon  the  principle,  we  suppose, 
of  counteracting  one  poison  by  the  application  of  another,  a  Theriaca, 
or  poison-antidote,  made  from  the  harmless  Blind-Worms  (Caciliis)  and 
the  theriacal  water  was  used  as  a  sudorific  against  the  pestilence. 
Mr.  Bell  sayB  this  creature  is  kept  alive  with  difficulty  in  confinement. 
It  feeds  on  worms,  insects,  slugs,  &c.  Its  hab'ta  are  exceedingly  gentle 
and  inoffensive,  and  even  should  it  attempt  to  bite  when  irritated  it 
is  incapable  of  producing  injury.     (Bell,  British  Reptiles.) 

BLINDS,  a  name  given  in  Devonshire  and  Cornwall  to  the  Whiting 
Pout    [Morrhda.] 

BLITUM  (from  fi\irov)f  a  genus  of  plants  belonging  to  the  natural 
order  Chcnopodiacece.  It  has  no  corolla,  a  trifid  calyx,  a  pistil  with  2 
styles,  a  single  seed  immersed  in  its  berried  calyx.  Two  species  of 
this  genus  are  known  by  the  name  of  Strawberry  Blite — B.  capitatum 
and  B.  virgatum.  The  former  has  its  flowers  in  terminal  spikes ;  the 
latter  has  its  heads  lateral  and  scattered.  Some  writers  have  made 
the  B.  virgcUum  only  a  variety  of  the  first,  but  its  axillary  flowers  are 
constant  After  flowering,  the  calyx  of  these  two  species  swells  out, 
and  presents  the  size,  colour,  and  appearance  of  the  common  wood- 
strawberry.  It  is  succulent,  stains  the  hands,  and  was  formerly  used 
for  colouring  puddings.  The  taste  is  insipid.  Theeo  plants  are  not 
natives  of  Great  Britain,  butari  common  on  way-sides  and  in  culti- 
vated grounds  in  the  south  of  Europe.  The  species  of  Chenopodium 
are  closely  allied  to  those  of  Blitum ;  and  Meyer,  Reichcnboch,  and 
Koch  have  referred  the  European  species  of  Chenopodium  with 
vertical  seeds  to  the  genus  Blitum.  These  are  the  C.  rubrum,  C. 
Bonus  Henricus,  and  C.  glaucum  of  Babington'a  '  Manual  of  British 
Botany,' — all  three  of  which  are  Linnssan  species. 

( Koch,  Flora  Oermanica  ;  Loudon,  Encyclopaedia  of  Plants ; 
Babington,  Manual.) 

BLOOD,  the  animal  fluid  by  which  the  tissues  of  the  body  are 
nourished,  and  which  is  contained  in  the  tubes  called  from  their  office 
Blood-Vessels. 

On  first  flowing  from  the  vessel  in  which  it  is  contained  the  blood 
is  a  thick,  viscid,  and  tenacious  fluid.  In  all  the  more  highly- 
organised  animals  it  is  of  a  red  colour:  but  redness  is  not  one  of  its 
essential  properties.  In  several  tribes  of  animals  which  possess  true  and 
proper  blood,  this  fluid  is  not  of  a  red  colour,  and  there  is  no  animal 
whose  blood  is  visibly  red  in  all  the  parts  of  the  body.  The  blood  of 
the  insect  is  colourless  and  transparent;  that  of  the  reptile  is  of  a 
yellowish  colour;  in  the  main  part  of  the  body  of  the  fish,  that  is,  in 
the  whole  of  its  muscular  system,  the  blood  is  without  colour ;  hence 
the  whiteness  of  the  general  substance  of  the  body  of  the  fish :  but 
in  the  more  important  organs,  and  especially  in  those  which  constitute 
the  circle  of  nutrition,  called  the  organs  of  organic  life,  the  blood  is 
of  a  red  colour,  as  in  the  heart,  the  branchiae  or  gills,  and  so  on.  In 
the  bird  the  blood  is  of  a  deep  red ;  but  it  is  the  deepest  of  all  in  the 
mammalia.  In  some  species  of  mammalia  it  is  deeper  than  in  others; 
in  the  hare,  for  example,  it  is  much  deeper  than  in  the  rabbit  It  is 
deeper  in  some  varieties  of  the  same  species  than  in  others,  and  more 
especially  in  different  varieties  of  the  human  family. 

In  man  and  all  the  higher  animals  the  body  contains  two  kinds  of 
blood,  each  of  which  is  distinguished  by  a  striking  difference  of 
colour.  Each  kind  of  blood  is  contained  in  its  own  peculiar  set 
of  vessels :  the  one  in  the  vessel  called  a  vein,  hence  called  venous 
blood;  the  other  in  the  vessel  called  an  artery,  arterial  blood.  Venous 
blood  is  of  a  dark  or  Modena-red  colour ;  arterial  blood  is  of  a  bright 
scarlet  colour.  Venous  differs  from  arterial  blood  in  its  most  essential 
properties  no  less  than  in  its  colour:  venous  blood  is  incapable  of 
nourishing  the  body  and  of  stimulating  the  organs ;  arterial  blood  is 
the  proper  nutrient  and  stimulant  of  the  system. 

The  specific  gravity  of  human  blood  (water  being  1000)  may  be 
stated  to  be  about  1055  or  1056,  from  which  standard  it  is  capable  of 
increasing  to  1120,  and  of  sinking  to  1026,  this  being  the  extreme 
range  of  variation  hitherto  observed.  Venous  is  heavier  than  arterial 
blood,  the  former  being  commonly  estimated  at  1052,  and  the  latter 
at  1049.  The  higher  the  organisation  of  the  blood  the  greater  is  its 
specific  gravity  :  hence' the  specific  gravity  of  the  blood  of  the  higher 
is  greater  than  that  of  the  lower  animals. 

There  is  a  remarkable  difference  in  different  classes  of  tmimWhi  in 
the  temperature  of  the  blood.  In  some  it  is  only  a  degree  or  two 
above  that  of  the  surrounding  medium.  Creatures  with  blood  of  this 
low  temperature  are  called  cold-blooded,  in  contradistinction  to  warm- 
blooded animals,  whose  temperature  is  maintained  under  whatever 
variety  of  circumstances  they  may  be  placed  considerably  above  that 
of  the  surrounding  air. 

The  following  table  of  the  temperature  of  the  blood  of  different 


animals,  is  compiled  from  the  researches  of  Tiedemann  and  Rudolph  i 
on  this  subject 

Animal.  Degrees  of  Fahrenheit. 

Great  Titmouse 111*25 

Swallow 111*25 

Ducks  and  Geese        .  .         106  to  111 

Common  Hen 102  to  109 

Species  of  Eagles,  Hawks,  &c    .     .    104  to  109 

Pigeon 106  to  109 

Gull    .  100 

Bat 106 

Squirrel 105 

Ox  .  104 

Ape    ...  ....    108 

Dog 101 

Cat 98  to  103 

Elephant  .*  .       99 

Horse 98*24 

Man 98 

Arterial  is  warmer  by  one  degree  than  venous  blood. 

Disease  is  capablo  of  effecting  a  considerable  change  in  the  tempera- 
ture of  the  blood.  In  almost  every  case  of  fever  the  temperature  of 
the  blood  differs  from  the  natural  standard.  In  the  cold  fit  of 
intermittent  fever  (ague)  it  sometimes  sinks  as  low  as  94° ;  in  eomo 
types  of  continued  fever  it  rises  as  high  as  102°.  In  cholera  it  sinks 
to  90°.  In  inflammation  of  moderate  severity  it  exceeds  the  natural 
standard  by  4  degrees ;  in  intense  inflammation  it  is  capablo  of  rising 
above  it  as  high  as  7  degrees. 

The  blood,  whilst  circulating  in  the  body  is  composed  of  two  parts, 
a  liquid  and  a  solid.  The  liquid  is  called  liquor  sanguinis,  and  the 
solid,  on  account  of  its  cellular  character,  blood-globules  or  corpuscles. 
When  blood  is  allowed  to  stand,  after  it  is  taken  from  the  body,  it 
separates  into  two  distinct  parts,  a  solid  mass,  and  a  fluid  matter  in 
which  the  solid  mass  swims.  The  solid  portion  of  the  blood,  which 
includes  the  blood-corpuscles  and  a  portion  of  the  liquor  sanguinis 
called  the  fibrin,  is  termed  the  Clot,  or  the  Crassamentum ;  the  fluid 
portion  is  called  the  Serum ;  and  the  process  by  which  the  separation 
takes  place  is  denominated  Coagulation. 

The  change  in  the  constitution  of  the  blood  by  which  this  separa- 
tion into  a  solid  and  fluid  portion  is  effected  commences  directly  the 
blood  leaves  the  blood-vessel.  In  about  eight  or  nine  minutes  after 
blood  is  drawn  from  a  living  animal  it  begins  to  thicken,  and  in  the 
course  of  a  quarter  of  an  hour  the  clot  begins  to  form,  and  the 
serum  exudes.  This  process  arises  from  the  fact  that  the  fibrin  is 
not  dissolved,  only  suspended  in  the  blood,  and  when  allowed  to 
stand  it  separates,  sinking  in  the  liquid  blood,  and  carrying  with  it 
the  blood-corpuscles.  When  the  latter  separate  from  the  fibrin, 
which  they  do  under  various  circumstances,  forming  a  layer  at  the 
lower  part  of  the  clot,  the  upper  part  of  the  doty  which  is  of  a 
yellow  or  buff  colour,  is  called  the  bufly  coat 

The  Coagulation  of  the  Blood  is  not  simply  a  separation  of  the 
fibrin  from  the  serum  of  the  blood,  dependent  on  physical  causes,  as 
is  evident  from  the  manner  in  which  it  is  hastened  or  delayed  by 
external  causes.  This  may  be  stated  without  the  necessity  of  making 
any  inferences  from  the  phenomena  presented.  Temperature  exerts 
an  influence,  as  cold  delayB  coagulation,  whilst  moderate  heat  hastens 
its  occurrence.  Exposure  to  the  atmosphere  facilitates  this  process, 
as  also  contact  with  foreign  bodies ;  but  the  exclusion  of  air  delays  it. 
The  cessation  of  active  motion  whilst  the  blood  is  in  the  body 
hastens  coagulation,  but  movement  also  gives  a  tendency  to  it  out  of 
the  body.  A  mixture  of  half  the  bulk  of  the  blood  with  water 
increases  the  ooagulative  tendency,  but  increased  dilution  diminishes 
it  States  of  tne  system  affect  it  Faintness  is  favourable  to 
coagulation,  but  excitement  and  suffocation  retard  it  Coagulation  is 
quicker  in  arterial  than  in  venous  blood.  Foreign  substances  generally 
hasten  it,  but  alkalies  delay  it 

The  Clot  or  Crassamentum  separates  into  two  portions — a  substance 
of  a  yellowish-white  colour  forming  the  top  of  the  clot,  and  a  red 
mass  always  found  at  the  bottom  of  the  clot  When  the  yellowish 
substance  forming  the  top  of  the  clot  is  completely  eeparated  from 
the  red  mass  it  is  found  to  be  a  solid  of  considerable  consistence,  soft, 
firm,  elastic,  and  tenacious,  or  gluey.  Its  distinctive  character  is 
derived  from  the  disposition  manifested  by  its  component  particles  to 
arrange  themselves  into  minute  threads  or  fibres ;  these  threads  or 
fibres  are  often  so  disposed  as  to  form  a  complete  net-work.  In  its 
general  aspect  as  well  as  in  its  chemical  relations  this  substance  bears 
a  striking  resemblance  to  pure  muscular  fibre ;  that  is,  to  muscular 
fibre  deprived  of  its  enveloping  membrane  and  of  its  colouring  matter. 
Several  names  have  been  given  to  this  substance— gluten,  coagulable 
lymph,  fibre  of  the  blood,  and  fibrin ;  the  latter  is  the  name  commonly 
appropriated  to  it  Of  all  the  constituents  of  the  blood  Fibrin  is  by 
far  the  most  important  Whatever  other  constituent  may  be  absent, 
this  in  all  animals  which  possess  blood  is  invariably  present  The 
main  part  of  all  the  solid  structures  of  the  body  is  composed  of  it ;  it 
forms  the  basis  of  muscle,  and  in  the  lower  animals,  in  which  distinct 
muscular  fibres  cannot  be  traced,  it  probably  performs  the  function 
of  muscle.    This  substance  or  some  modification  of  it  is  also  found  in 
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plants,  and  seems  to  bo  the  chemical  compound  with  which  the  active 
functions  of  life  are  connected. 

The  second  constituent  of  the  Clot,  the  red  matter,  being  heavier 
than  the  fibrin,  gradually  subsides  to  the  lower  surface,  where  it  is 
always  found  forming  the  bottom  of  the  dot  The  proportion  of  this 
red  matter  to  the  fibrin  differs  in  different  classes  of  animals,  and  even 
in  the  same  animal  at  different  times.  The  greater  the  energy  and 
activity  of  the  animal  the  larger  is  the  proportion  of  the  red  matter, 
and  it  is  also  generally  large  in  proportion  to  the  elevation  of  the 
animal  temperature. 

When  a  drop  of  blood  is  placed  under  the  microscope  it  is  found  to 
consist  of  the  liquor  sanguinis  and  a  number  of  globules  or  cells.  It 
is  these  latter  which  constitute  the  red  matter  of  the  blood.  When 
carefully  examined  these  cells  are  found  to  be  of  two  kinds — the  one 
white  or  colourless,  the  other  red.  The  former  except  in  states  of 
disease  are  far  less  in  number  than  the  latter,  and  are  found  to  be 
identical  with  cells  which  are  found  in  the  lymph  and  chyle.  Hence 
they  are  sometimes  called  lymph-  or  chyle-corpuscles.  These  white 
corpuscles  have  only  of  late  years  attracted  much  attention,  thovgh 
they  had  been  described  as  far  back  as  the  time  of  Hewson.  In  man 
and  the  mammalia  they  are  often  larger  than  the  red  corpuscles ;  they 
may  be  recognised  by  their  granular  appearance,  their  peculiar 
contour,  and  the  irregular  shading  of  their  figure.    (Figs.  4  and  5.) 


Blood-Corpuscles. 
1,  Bed  corpuscles  of  human  blood,  exhibiting  their  flattened  surfaces ;  9,  the 
same,  adherent  by  their  flattened  surfaces  so  ai  to  form  rolls ;  8,  red  corpuscles 
of  frog's  blood ;  4,  colourless  corpuscles  of  human  blood ;  5,  the  same,  enlarged 
by  the  imbibition  of  water. 

They  are  also  to  be  distinguished  from  the  red  corpuscles  by  their 
different  actions  towards  chemical  re-agents ;  they  are  not  attacked  by 
water,  but  remain  in  it  for  a  long  time  without  apparent  chance ;  they 
are  not  rendered  transparent  and  dissolved  by  acetic  acid ;  they  only 
become  more  decidedly  granular  under  its  action,  and  a  kind  of 
nucleus  is  developed  in  their  centre.  As  they  are  in  all  respects 
similar  to  those  of  lymph  and  chyle,  and  as  they  have  the  same 
chemical  relations,  they  have  been  regarded  by  many  as  the  corpuscles 
of  the  lymph  mingled  with  the  blood  (Hewson,  Muller) ;  others  have 
viewed  them  as  globules  of  coagulated  fibrin  (Mandl,  Weber) ;  and 
others  again  with  more  propriety  as  blood-corpuscles  in  progress  of 
solution  or  disintegration  (Wharton  Jones,  Hughes  Bennett).  They 
may  be  seen  in  the  capillary  system  of  living  animals  (in  transparent 
structures,  as  for  instance  in  the  frog's  foot)  swimming  with  the  ordi- 
nary blood  corpuscles,  but  not  so  much  moving  rapidly  in  the  great 
current  of  the  blood  as  progressing  in  close  contact  with  the  walls  of 
the  vessels  in  a  slower  stream.  They  are  not  elastio  like  the  ordinary 
corpuscles,  and  seem  to  stick  to  each  other.  The  exact  functions  of 
these  corpuscles  are  still  unknown,  but  there  are  many  facts  which 
seem  to  indicate  that  there  is  a  decided  relation  between  them  and 
between  the  nutritive  or  organic  life  of  the  tissues. 

In  addition  to  these  cells,  which  as  we  have  said  are  comparatively 
rare,  an  immense  number  of  what  are  termed  '  red  corpuscles,'  but 
which  usually  present  a  yellow  appearance,  are  present  in  the  red 
matter.  The  blood  of  numerous  animals  has  been  submitted  to 
microscopic  examination  by  Nasse,  Wagner,  Gulliver,  and  other 
observers,  and  in  general  it  is  found  that  these  red  particles  have  a 
circular  form  in  all  Animal ■  constituting  the  class  Mammalia.  A 
remarkable  exception  to  this  rule  has  been  shown  by  Mandl  to  occur 
in  the  corpuscles  of  the  camel  tribe.  The  mean  long  diameter  of  the 
blood-corpuscles  of  the  Dromedary  he  found  to  be  the  8254th  of  an 
inch,  while  the  mean  short  diameter  was  only  the  5921st  of  the  same 
standard.  In  the  Paco  (Auchenia  paco)  and  Quanaco  (Auchenia  glama) 
the  blood-corpuscles  scarcely  differed  in  form  and  size  from  those  of 
the  dromedary,  whilst  in  the  Vicuna  they  were  slightly  smaller.  In 
structure  and  magnitudehowever  these  oval  corpuscles  of  the  OameUda 
belong  entirely  to  the  mammiferous  type ;  they  have  no  perceptible 


nucleus  like  those  of  birds,  and  they  are  not  much  more  than  half 
the  size  of  even  the  smallest  that  have  been  observed  in  birds  or 
reptiles. 

The  difference  of  size  in  the  corpuscles  of  different  mammalia  is 
worthy  of  notice.  The  average  diameter  of  those  of  man,  according 
to  Mr.  Gulliver,  is  the  8800th  of  an  inch ;  but  the  average  diameter 
of  those  of  the  elephant,  according  to  the  same  observer,  is  as  much 
as  the  2745th  of  an  inch  (which  were  the  largest  he  observed  amongst 
the  mammalia),  whilst  those  of  the  Napa  musk-deer  were  no  more 
than  the  12,325th,  and  some  were  as  small  as  the  16,000th  of  an  inch 
in  diameter.  There  is  also  an  exception  to  the  general  statement  that 
the  corpuscles  of  fishes  are  oval ;  m  one -class,  namely  the  Oycfottomi, 
or  Lamprey  Tribe,  they  are  circular.  The  largest  red  corpuscles  hitherto 
observed  are  amongst  the  reptiles  known  as  the  Siren  and  the  Proteus, 
which  are  so  large  as  even  to  be  visible  to  the  naked  eye  as  very  minute 
specks. 

There  can  be  no  doubt  that  the  red  corpuscles  go  through  the  same 
course  as  other  cells.  We  have  undoubted  evidence  of  their  rapid 
regeneration  in  cases  where  much  blood  has  been  lost,  and  of  the 
peculiar  power  which  chalybeate  medicines  have  in  forwarding  their 
production.  The  precise  method  in  which  they  are  developed  is 
however  not  exactly  known. 

With  respect  to  the  chemical  composition  of  the  blood-corpuscles, 
the  walls  are  formed  of  a  substance  which  has  been  called  globulin, 
and  which  is  undoubtedly  a  protein  compound.  The  red  colour  is 
due  to  a  pigment  which  has  received  the  name  of  Hsematin,  and  is 
inclosed  in  the  vesicles  of  globulin.  It  has  been  generally  assumed 
that  this  substance  exists  in  two  distinct  states  in  arterial  and  venous 
blood,  having  in  the  former  an  excess  of  oxygen  and  in  the  latter  an 
exoess  of  carbon  or  carbonic  acid.  Mulder  has  however  Bhown  that 
its  elementary  composition  is  the  same  whether  obtained  from  arterial 
or  venous  blood,  and  that  it  may  be  represented  by  the  formula 
C44HM  Ns  Ofl  Fe ;  the  following  being  the  analyses  from  which  he 
deduced  it : — 


According  to 

l 

2 

s 

4 

5 

the  formula. 

Carbon    . 

66*49 

65-91 

66-20 

65-78 

65*90 

65*84 

Hydrogen 

5*80 

5-27 

5-44 

5*28 

5-27 

5-87 

Nitrogen 

1054 

•  • 

10-46 

10-57 

10-61 

10-40 

Oxygen    . 

11-01 

•  • 

1115 

11-97 

•  • 

11-75 

Iron 

6-66 

6*58 

6-75 

6*45 

•  • 

6-64 

1,  2,  and  8  were  arterial,  and  4  venous  ox-blood ;  5  was  the  mixed 
blood  of  a  sheep. 

It  may  be  shown  by  conclusive  experiments  that  the  red  colour  is 
not  dependent  on  the  iron,  for  that  constituent  may  be  semoved  from 
the  hgmatin  without  materially  altering  its  tint,  although  it  is  very 
firmly  oombined  with  the  four  organio  elements.  The  condition  in 
which  the  iron  exists  in  hsematin — whether  as  an  oxide,  a  carbonate, 
a  carburet,  or  in  the  metallio  state — has  long  been  disputed.  Accord- 
ing to  Liebig  the  iron  of  the  hsematin  is  the  most  essential  constituent 
of  the  blood  in  relation  to  the  respiratory  process.  The  following  is 
his  view  of  the  theory  of  respiration : —  "  During  the  passage  of  the 
venous  blood  through  the  lungs,  the  globules  change  colour,  and  oxy- 
gen is  absorbed  from  the  atmosphere.  Further,  for  every  volume  of 
oxygen  absorbed,  an  equal  volume  of  carbonic  acid  is  in  most  cases 
given  out  The  red  globules  contain  a  compound  of  iron,  and  no  other 
constituent  of  the  body  contains  iron.  Whatever  changes  the  other 
constituent*  of  the  blood  undergo  in  the  lungs,  this  much  is  certain, 
that  the  globules  of  venous  blood  experience  a  change  of  colour,  and 
that  this  change  depends  on  the  action  of  oxygen.  Now  we  observe 
that  the  globules  of  arterial  blood  retain  their  colour  in  the  larger 
vessels,  and  lose  it  only  during  their  passage  through  the  capillaries. 
All  those  constituents  of  venous  blood  which  are  capable  of  combining 
with  oxygen  take  up  a  corresponding  quantity  of  it  in  the  lungs. 
Experiments  made  with  arterial  serum  have  shown  that  when  in  con- 
tact with  oxygen  it  does  not  diminish  the  volume  of  that  gas.  Venous 
blood  in  contact  with  oxygen  is  reddened,  while  oxygen  is  absorbed, 
and  a  corresponding  quantity  of  carbonic  acid  is  formed.  It  is  evident 
that  the  change  of  colour  in  the  venous  globules  depends  on  the  com- 
bination of  some  one  of  these  elements  with  oxygen ;  and  that  this 
absorption  of  oxygen  is  attended  with  the  separation  of  a  certain 
quantity  of  carbonic  acid  gas.  This  carbonic  acid  is  not  separated 
from  the  serum ;  for  the  serum  does  not  possess  the  property  when  in 
contact  with  oxygen  of  giving  off  carbonic  acid.  On  the  contrary, 
when  separated  from  the  globules  it  absorbs  from  half  its  volume  to 
an  equal  volume  of  carbonic  acid,  and  at  ordinary  temperatures  is  not 
saturated  with  that  gas.  Arterial  blood,  when  drawn  from  the  body, 
is  soon  altered ;  its  florid  oolour  becomes  dark  red.  The  florid  blood, 
which  owes  its  colour  to  the  globules,  becomes  dark  by  the  action  of 
carbonic  acid,  and  this  change  of  colour  affects  the  globules,  for  florid 
blood  absorbs  a  number  of  gases  which  do  not  dissolve  in  the  fluid 
part  of  the  blood  when  separated  from  the  globules.  It  is  evident 
therefore  that  the  globules  have  the  power  of  combining  with  gases. 
The  globules  of  the  blood  change  their  colour  in  different  gases ;  and 
this  change  may  be  owing  either  to  a  combination  or  to  a  decompo- 
sition. Sulphuretted  hydrogen  turns  them  blackish-green,  and  finally 
black ;  and  the  original  red  colour  cannot  in  this  case  be  restored  by 
contact  with  oxygen.     Here  a  decomposition  has  obviously  taken 
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place.  The  globules  darkened  by  carbonic  add  become  again  florid  in 
oxygen,  'with  disengagement  of  carbonic  acid.  The  same  thing  takes 
place  in  nitrous  oxide.  It  is  clear  that  they  have  here  undergone  no 
decomposition,  and  consequently  they  possess  the  power  of  combining 
with  gases,  while  the  compound  they  form  with  carbonic  acid  is 
destroyed  by  oxygen.  When  left  to  themselves  out  of  the  body,  the 
compound  formed  with  oxygen  again  becomes  dark,  but  does  not 
recover  its  florid  colour  a  second  time  by  the  action  of  oxygen.  The 
globules  of  the  blood  contain  a  compound  of  iron.  From  the  never- 
failing  presence  of  iron  in  red  blood,  we  must  conclude  that  it  is  unques- 
tionably necessary  to  animal  life ;  and  since  physiology  has  proved 
that  the  globules  take  no  share  in  the  process  of  nutrition,  it  cannot 
be  doubted  that  they  play  a  part  in  the  process  of  respiration.  The 
compound  of  iron  in  the  globules  has  tne  characters  of  an  oxidised 
compound,  for  it  is  decomposed  by  sulphuretted  hydrogen,  exactly  in 
the  same  way  as  the  oxides  or  other  analogous  compounds  of  iron. 
By  means  of  diluted  mineral  acids,  peroxide  (sesqui-oxide)  of  iron 
may  be  extracted  at  the  ordinary  temperature  from  the  fresh  or  dried 
red  colouring  matter  of  the  blood.  The  characters  of  the  compounds 
of  iron  may  perhaps  assist  us  to  explain  the  share  which  that  metal 
takes  in  the  respiratory  process.  No  other  metal  can  be  compared 
with  iron  for  the  remarkable  properties  of  its  compounds.  The  com- 
pounds of  protoxide  of  iron  possess  the  property  of  depriving  other 
oxidised  compounds  of  oxygen ;  while  the  compounds  of  peroxide  of 
iron  under  other  circumstances  give  us  oxygen  with  the  utmost 
facility.  Hydrated  peroxide  of  iron,  in  contact  with  organic  matters 
destitute  of  sulphur,  is  converted  into  carbonate  of  the  protoxide. 
Carbonate  of  protoxide  of  iron,  in  contact  with  water  and  oxygen,  is 
decomposed  ;  all  the  carbonic  acid  is  given  off,  and  by  absorption  of 
oxygen  it  passes  into  the  hydrated  peroxide,  which  may  again  be 
converted  into  a  compound  of  the  protoxide.  Not  only  the  oxides  of 
iron  but  also  the  cyanides  of  that  metal  exhibit  similar  properties. 
Prussian  blue  contains  iron  in  combination  with  all  the  organic  ele- 
ments of  the  body ;  hydrogen  and  oxygen  (water),  carbon  and  nitrogen 
(cyanogen).  When  it  is  exposed  to  light,  cyanogen  is  given  off,  and  it 
becomes  white ;  in  the  dark  it  attracts  oxygen,  and  recovers  its  blue 
colour.  All  these  observations  taken  together  lead  to  the  opinion  that 
the  globules  of  arterial  blood  contain  a  compound  of  iron  saturated 
with  oxygen,  which  in  the  living  blood  loses  its  oxygen  during  its 
passage  through  the  capillaries.  The  same  thing  occurs  when  it  is 
separated  from  the  body  and  begins  to  undergo  decomposition.  The 
compound,  rich  in  oxygen,  passes  therefore,  by  the  loss  of  oxygen, 
into  one  far  less  charged  with  that  element.  One  of  the  products  of 
oxidation  formed  in  this  process  is  carbonic  acid.  The  compound  of 
iron  in  the  venous  blood  possesses  the  property  of  combining  with 
carbonic  acid ;  and  it  is  obvious  that  the  globules  of  tfre  arterial  blood, 
after  losing  a  part  of  their  oxygen,  will,  if  they  meet  with  carbonic 
acid,  combine  with  that  substance.  When  they  reach  the  lungs  they 
will  again  take  up  the  oxygen  they  have  lost ;  for  every  volume  of 
oxygen  absorbed,  a  corresponding  volume  of  carbonic  acid  will  be 
separated ;  they  will  return  to  their  former  state,  that  is,  they  will 
again  acquire  the  power  of  giving  off  oxygen.  For  every  volume  of 
oxygen  which  the  globules  can  give  off,  there  will  be  formed  (as  car- 
bonic acid  contains  its  own  volume  of  oxygen  without  condensation) 
neither  more  nor  less  than  an  equal  volume  of  carbonic  acid.  For 
every  volume  of  oxygen  which  the  globules  are  capable  of  absorbing, 
no  more  carbonic  acid  can  possibly  be  separated  than  that  volume  of 
oxygen  can  produce.  When  carbonate  of  protoxide  of  iron  by  the 
absorption  of  oxygen  passes  into  the  hydrated  peroxide,  there  are 
given  off,  for  every  volume  of  oxygen  necessary  to  the  change  from 
protoxide  to  peroxide  of  iron,  four  volumes  of  carbonic  acid  gas.  But 
from  the  one  volume  of  oxygen  only  one  volume  of  carbonic  acid  gas 
can  be  produced.  And  the  absorption  of  one  volume  of  oxygen  can 
only  cause  directly  the  separation  of  an  equal  volume  of  carbonic 
acid;  consequently  the  substance  or  compound  which  has  lost  its 
oxygen  during  the  passage  of  arterial  into  venous  blood,  must  have 
been  capable  of  absorbing  or  combining  with  carbonic  acid ;  and  we 
find,  in  point  of  fact,  that  the  living  blood  is  never  in  any  state  satu- 
rated with  carbonic  acid ;  that  it  is  capable  of  taking  up  an  additional 
quantity  without  any  apparent  disturbance  of  the  functions  of  the 
globules.  Thus,  for  instance,  after  drinking  effervescing  wines,  beer, 
or  mineral  waters,  more  carbonio  acid  must  necessarily  be  expired 
than  at  other  times.  In  all  cases  where  the  oxygen  of  the  arterial, 
globules  has  been  partly  expended  otherwise  than  in  the  formation  of 
carbonic  acid,  the  amount  of  this  latter  gas  expired  will  correspond 
exactly  with  that  which  has  been  formed ;  less  however  will  be  given 
out  after  the  use  of  fat  and  of  still  wines  than  after  champagne. 
According  to  the  views  now  developed,  the  globules  of  arterial  blood 
in  their  passage  through  the  capillaries  yield  oxygen  to  certain  con- 
stituents of  the  body.  A  small  portion  of  this  oxygen  serves  to  pro- 
duce the  change  of  matter,  and  determines  the  separation  of  living 
parts,  and  their  conversion  into  lifeless  compounds,  as  well  as  the 
formation  of  the  secretions  and  excretions.  The  greater  part,  however, 
of  the  oxygen  is  employed  in  converting  into  oxidised  compounds  the 
newly-formed  substances  which  no  longer  form,  part  of  the  living 
tissues.  In  their  return  towards  the  heart,  the  globules  which  have 
lost  their  oxygen  combine  with  carbonio  acid,  producing  venous 
blood ;  and  when  they  reach  the  lungs  an  exchange  takes  place  between 
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this  carbonic  acid  and  the  oxygen  of  the  atmosphere.  The  organic 
compound  of  iron,  which  exists  in  venous  blood,  recovers  in  the  lungs 
the  oxygen  it  has  lost,  and  in  consequence  of  this  absorption  of  oxygen 
the  carbonic  acid  in  combination  with  it  is  separated." 

Mulder  is  strongly  opposed  to  this  theory ;  he  denies  that  the  iron 
takes  any  essential  part  in  the  respiratory  process;  and  he  refers  the 
process  entirely  to  the  oxidation  of  the  protein-compounds.  He 
alleges  the  following  grounds  against  the  probability  of  the  correct- 
ness of  Liebig's  views : — 

1.  The  iron  is  so  intimately  connected  with  the  other  elements  of 
hsematin,  that  it  cannot  be  removed  even  by  long  digestion  of  this 
constituent  in  dilute  hydrochloric  or  sulphuric  acid.  If  these  re-agents 
cannot  effect  its  oxidation,  it  is  highly  improbable  that  it  should  be 
oxidised  in  the  lungs.  Respecting  Liebig's  assertion  that  dilute  acid* 
remove  iron  from  dried  blood,  Mulder  proves  that  this  fact  is  value- 
less in  relation  to  his  theory,  because  other  constituents  of  the  blood 
besides  the  hamatin  contain  this  metal,  apparently  in  an  oxidised 
state. 

2.  If,  as  Liebig  asserts,  peroxide  of  iron  exists  in  arterial  blood, 
and  carbonate  of  protoxide  of  iron  in  venous  blood,  almost  any  dilute 
acid  would  be  capable  of  removing  it.  But  this  is  not  the  case. 
Hsematin  properly  prepared  may  be  digested  with  dilute  hydrochloric 
or  sulphuric  acid  for  many  days  without  the  least  diminution  in  the 
quantity  of  the  iron.  From  haematin  treated  in  this  manner  Mulder 
obtained  by  combustion  9*49  per  cent,  of  peroxide  of  iron,  which  is 
the  constant  quantity  alwayB  left  after  the  combustion  of  well- 
prepared  hsematin. 

3.  The  probability  that  the  iron  exists  in  a  metallic  state  is  strongly 
supported  by  the  observation  that  hydrogen  is  evolved  when  a  clot  of 
blood  is  digested  in  sulphuric  acid,  and  water  is  added.  Mulder 
suggests  that  it  occurs  as  an  integral  constituent  of  haematin  in  just 
the  same  manner  that  iodine  occurs  in  sponge,  sulphur  in  cystin,  or 
arsenic  in  the  cacodyl  series. 

4.  The  amount  of  hsematin  in  the  whole  mass  of  the  blood  is  far 
too  inconsiderable  to  cany  a  due  supply  of  oxygen  to  the  whole 
system. 

Having  thus  shown  the  principal  objections  to  which  Liebig's 
celebrated  theory  is  open,  we  shall  endeavour  briefly  to  explain  the 
rival  theory  of  Mulder.  It  is  a  well-known  fact,  that  the  protein- 
compounds  are  capable  of  undergoing  oxidation  when  in  contact  with 
the  oxygen  of  the  air.  When  a  protein-compound  becomes  oxidised, 
it  assumes  a  plastic  character,  that  is  to  say,  it  has  a  tendency  to 
become  solid  and  to  adhere  to  solid  substances.  It  has  been  already 
stated  that  the  blood-corpuscles  are  cells,  of  which  the  wall  consists 
of  a  protein-compound  named  globulin.  When  a  respiration  is  per- 
formed, the  exterior  layer  of  such  of  the  corpuscles  as  are  exposed  in 
the  lungs  to  the  action  of  the  air,  becomes  converted  into  oxidised 
protein,  it  becomes  whitish  and  less  transparent.  This  is  the  state  in 
which  the  corpuscles  exist  in  arterial  blood.  As  they  reach  the 
capillary  system,  this  white  exterior  layer  is  employed  in  the  change 
of  material  of  the  body,  and  is  in  that  way  consumed.  Having  lost  this 
white  layer,  they  again  become  transparent.  The  dark  colouring 
substance  in  the  corpuscles  of  arterial  blood,  shining  through  a  white 
layer,  must  necessarily  appear  of  a  bright  red  tint,  as  may  be  shown 
by  pouring  dark  red  blood  into  a  vessel  of  milky  glass. 

The  fluid  part  of  the  blood  called  the  Serum  is  a  transparent  fluid, 
of  a  light  straw-colour  tinged  with  green.  The  proportion  of  it  to  the 
solid  part  of  the  blood,  or  Clot,  differs  in  different  species  of  animals. 
There  is  a  strict  relation  between  its  relative  proportion  and  the 
strength  and  ferocity,  or  weakness  and  gentleness  oi  the  animaL  It 
is  small  in  proportion  to  the  power  and  fierceness  of  the  animal,  and 
large  in  proportion  to  its  weakness  and  timidity :  thus  it  is  small  in 
the  carnivorous  animals,  and  large  in  the  hare,  sheep,  and  so  on. 

Serum  has  an  adhesive  consistence  and  a  saline  taste.  Its 
characteristic  property  is  that  of  coagulating  by  heat  and  by  the 
application  of  certain  chemical  agents.  At  the  temperature  of 
160°  it  is  converted  into  a  white  opaque  solid  substance,  exactly 
resembling  the  white  of  egg  when  hardened  by  boiling,  being  in  fact 
perfectly  pure  albumen.  Serum  contains  a  quantity  of  unoombined 
alkali,  for  it  converts  the  vegetable  colours  to  green,  and  it  holds  in 
solution  various  earthy  and  neutral  salts.  According  to  M.  Le  Canu, 
who  has  made  the  most  recent  chemical  analysis  of  serum,  1000  parts 
contain — 

Water 906*00 

Albumen 7800 

Animal  Matter  soluble  in  water  and  alcohol    .        .        1*69 

Albumen  combined  with  Soda 2*10 

Crystallisable  Fatty  Matter 1*20 

OilyMatter 1*00 

Hydrochloride  of  Soda  and  Potash  ....        6*00 
Subcarbonate  and  Phosphate  of  Soda  and  Sulphate 

ofPotash 210 

Phosphate  of  Lime,  Magnesia,  and  Iron,  with  Sub- 
carbonate  of  Lime  and  Magnesia         .  "91 
Loss             .     . 1*00 

1000*00 
If  a  mass  of  coagulated  Serum  be  cut  into  small  pieces  and  placed  in 

%  u 
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the  mouth  of  a  funnel,  a  thin  fluid  drains  from  it,  which  is  called 
Serosity,  and  which  constitutes  the  gravy  of  meat  dressed  for  the 
table. 

According  to  M.  Le  Canu  the  relative  proportions  of  the  consti- 
tuents of  Human  Blood  to  each  other,  as  they  exist  in  most 
individuals,  is  as  follows,  this  table  being  the  mean  of  two  analyses : — • 
1000  parts  of  Human  Blood  contain — 

Water 783*87 

Fibrin 2*83 

Albumen 67*25 

Colouring  Matters 126*31 

Fatty  Matters  in  various  states         .  .  5*16 

Various  undefined  Animal  Matters  and  Salts       .    .      15*08 


1000-00 
The  relative  proportion  of  the  different  constituents  of  the  blood  is 
constantly  varying.  Thus  the  quantity  of  water,  according  to  M  Le 
Canu,  is  capable  of  varying  in  1000  parts  from  853*135,  the  maximum, 
to  778*625,  the  minimum.  In  the  male  the  medium  quantity  is 
791*944,  in  the  female  821*764:  the  watery  proportion  also  varies 
with  the  temperament.  In  the  lymphatic  temperament,  in  the  male 
it  is  830*566,  in  the  female  803*716;  while  in  the  sanguineous  it  is, 
in  the  male  786*584,  and  in  the  female  it  is  793007. 

The  proportion  of  albumen  contained  in  1000  parts  of  blood  is 
capable  of  varying  from  78*270,  the  maximum,  to  57*890,  the  mini- 
mum. The  quantity  of  fibrin  varies  from  1*360  to  7*236,  the  medium 
of  twenty-two  experiments  being  4*298.  It  appeared  to  be  the 
greatest  in  the  young  or  middle  aged  of  the  sanguineous  tempera- 
ment and  in  the  inflammatory  state;  and  least  in  the  lymphatic 
constitution,  the  aged,  and  those  suffering  under  congestion  and 
haemorrhage. 

The  proportion  of  the  red  particles  varies  more  remarkably  than 
that  of  any  other  constituent  of  the  blood.  In  sound  health  the 
maximum  was  found  to  be  in  1000  parts  of  blood  148*450,  and  the 
minimum  68*349 ;  the  medium  108*399.  In  the  male,  the  medium 
quantity  is  132*150,  in  the  female  99169.  It  varies  considerably 
with  the  temperament.  In  the  lymphatic  temperament,  the  medium 
quantity  was  found  to  be,  in  the  male  117*667,  in  the  female  116*300 ; 
in  the  sanguineous  temperament,  in  the  male  136*497,  in  the  female 
126*174.  According  to  this  statement  there  are  contained  in  1000 
parts  of  blood,  in  a  sanguineous  temperament,  19*830  more  red 
particles  than  in  the  lymphatic  temperament.  Both  spontaneous 
n&morrhage  and  the  artificial  abstraction  of  blood  from  the  body 
diminish  the  relative  proportion  of  the  red  particles  far  beyond  that 
of  anv  of  the  other  constituents  of  the  blood.  This  is  found  on 
examination  of  the  blood  in  the  female  after  an  excessive  loss  of 
blood ;  and  on  examining  portions  of  blood  taken  from  the  same  body 
after  certain  intervals,  it  was  found  that  a  first  bleeding  furnished  in 
1000  parts  of  blood,  792*897  of  water,  70*210  of  albumen,  9*163  of 
soluble  salts  and  extraneous  matter,  and  127*73  of  red  particles ;  but 
a  third  bleeding  a  few  days  afterwards  in  the  same  patient,  a  female, 
gave  834*053  of  water,  71*111  of  albumen,  7*329  of  soluble  salts  and 
extraneous  matter,  and  87*510  of  red  particles. 

According  to  analyses  more  recent  than  those  of  Le  Canu,  the 
following  are  the  ingredients  which  are  found  to  be  present  in  healthy 
blood: — 

1.  Water. 

rFibrin. 

Albumen. 

Globulin. 

Binoxide  and  Tritoxide  of  Protein. 

Hsematin. 

Haemaphsein. 

ICholesterin. 
Serolin. 
Bed  and  white  Solid  Fats  containing  Phosphorus. 
Margario  Acid. 
Oleic  Acid. 
Iron. 

(  Albuminate  of  Soda  (?). 
I  Phosphates  of  Lime,  Magnesia,  and  Soda. 
J  Sulphate  of  Potash. 

S  Carbonates  of  Lime,  Magnesia,  and  Soda  (?). 
Chlorides  of  Sodium  and  Potassium. 
.Lactate  of  Soda  (?). 
(  Oleate  and  Margarate  of  Soda  (?). 


2. 


Protein- 
Compounds" 


3.    Colouring 
Matters 


4.    Fata. 


6. 


6.    Salts. 


7.    Gases. 


1  Oxygen. 


Nitrogen. 
(  Carbonic  Acid. 

8.  Urea — a  trace. 

9.  Sugar — a  trace  (?). 

It  will  be  observed  that  there  are  notes  of  interrogation  to  several 
of  the  salts :  the  presence  of  these  constituents  is  denied  by  Enderlin 
and  Liebig's  school  generally.  Their  objection  is  founded  on  the 
circumstance,  that  if  these  Baits  were  exposed  to  a  red  heat,  they 
would  become  converted  into  carbonates;  and  that  the  ash  obtained 
from  the  incineration  of  blood,  if  examined  directly  after  the  opera- 
tion, does  not  contain  those  salts.    As  these  experiments  have  been 


performed  under  Liebig's  personal  observation,  and  have  been 
published  in  his  'Journal,  and  as  further  they  apply  equally  to  almost 
all  the  other  fluids  of  the  animal  body,  we  shall  give  the  leading 
grounds  on  which  the  presence  of  alkaline  carbonates  in  the  ash  is 
disproved,  and  its  alkalinity  is  otherwise  accounted  for : — 

1.  The  ash  does  not  effervesce  on  the  addition  of  an  acid. 

2.  Hot  water  poured  over  the  ash  becomes  alkaline ;  it  holds  in 
solution  alkaline  phosphates  and  sulphates,  chloride  of  sodium,  and 
sometimes  chloride  of  potassium,  but  no  other  salts. 

a.  On  the  addition  of  a  neutral  solution  of  nitrate  of  silver  to  this 
fluid,  there  is  a  yellow  precipitate  which  is  partly  soluble  in  nitric 
acid;  a  portion  however  consisting  of  chloride  of  silver  remains 
undissolved.  The  addition  of  nitric  acid  causes  no  effervescence. 
On  neutralising  the  acid  filtrate  with  ammonia,  a  yellow  precipitate 
of  tribasic  phosphate  of  silver  (3  A  g  0,  P,  OJ  is  thrown  down. 

b.  On  treating  the  aqueous  solution  of  the  ash  with  a  solution  of 
chloride  of  calcium,  there  is  a  copious  gelatinous  precipitate  of  phos- 
phate of  lime  (3  C  a  O,  Pa  05)  which  dissolves  in  nitric  acid  without 
effervescence.  On  treating  this  acid  solution  with  nitrate  of  silver, 
and  neutralising  with  ammonia,  the  tribasic  phosphate  of  silver  is 
precipitated  as  before.  The  addition  of  the  chloride  of  calcium  neu- 
tralises the  previously  alkaline  fluid.  From  1,  we  see  that  the 
alkaline  reaction  is  not  due  to  the  presence  of  alkaline  carbonates ; 
and  2  shows  it  is  not  dependent  on  the  presence  of  free  potash  or 
soda,  for  otherwise  the  fluid  would  not  be  neutralised  by  the  chloride 
of  calcium.  Hence  the  albumen  in  the  blood  cannot  exist  as  a  soda 
compound  (albuminate  of  soda) ;  neither  can  there  be  alkaline  lactates, 
acetates,  nor  fatty-acid  salts  in  lhat  fluid.  On  the  above  grounds 
Enderlin  conceives  that  we  are  justified  in  assuming  that  the  alkaline 
reaction  of  the  ash  is  dependent  on  the  presence  of  tribasic  phosphate 
of  soda  (3  N  a  0,  P3  08) ;  and  as  this  is  the  only  salt  that  remains 
tribasic  at  a  red  heat,  he  concludes  that  the  alkalinity  of  the  blood, 
as  well  as  of  the  ash,  is  dependent  on  it.  The  manner  in  which  he 
accounts  for  the  occurrence  of  carbonates  in  the  analyses  of  other 
chemists  is  very  plausible.  On  exposing  the  tribasic  phosphate  of 
soda  to  the  atmosphere,  it  becomes  converted  into  2  N  a  O,  H  C, 
P,  Os,  and  NaO,  COj,  or  phosphate  of  soda,  in  which  one  atom  of 
the  base  is  replaced  by  an  atom  of  water  and  carbonate  of  soda. 

This  question  regarding  the  salts  actually  occurring  in  the  blood  is 
however  far  from  settled,  Ludwig  having  positively  denied  Enderlin*  s 
statements.  (Day's  'Report  on  the  Progress  of  Chemistry,'  in 
Ranking' s  *  Half- Yearly  Abstract  of  the  Medical  Sciences,'  vol  iii, 
1846.) 

Generally  speaking  it  is  only  requisite  in  the  analysis  of  the 
blood,  to  determine  a  few  of  the  most  important  constituents ;  as,  for 
instance,  the  water,  fibrin,  blood-corpuscles  (globulin  and  haematin), 
and  the  solid  residue  of  the  serum  (the  organic  portion  and  the  salts). 
For  this  purpose  we  may  adopt  the  following  simple  plan  lately 
published  by  Figuier.  It  is  based  on  the  fact  made  known  many  years 
ago  by  Berzelius,  that  after  the  addition  of  a  solution  of  a  neutral 
salt  to  defibrinated  blood,  the  globules  do  not  (as  before)  pass  through 
filtering  paper.  On  the  addition  of  two  parts  of  a  solution  of  sulphate 
of  soda  of  specific  gravity  1.180  to  one  of  blood,  Figuier  found  that  the 
whole  of  the  corpuscles  remained  on  the  surface  of  the  filter.  The 
following  are  the  steps 'of  his  analysis: — The  fibrin  is  removed  by 
stirring,  dried,  and  weighed;  the  weight  of  the  corpuscles  is 
ascertained  by  the  method  indicated,  and  that  of  the  albumen  by 
coagulating  by  means  of  heat  the  filtered  solution.  The  proportion 
of  water  is  known  by  evaporating  a  small  known  weight  of  the  blood. 
The  filter  containing  the  corpuscles  should  be  dipped  in  boiling  water, 
which  removes  any  sulphate  of  soda  that  may  be  present,  and  at  the 
same  time  renders  the  corpuscles  insoluble.  Separate  and  frequently 
difficult  processes  are  requisite  to  detect  those  ingredients  which  occur 
in  small  quantity  or  only  in  morbid  conditions. 

With  regard  to  the  distinctions  between  Arterial  and  Venous  Blood, 
we  have  already  noticed  the  circumstance  that  the  external  envelope  of 
the  blood-corpuscles  becomes  converted  during  the  act  of  respiration 
into  oxidised  protein,  and  that  the  bright-red  colour  of  arterial  blood 
is  owing  in  part  to  the  modifying  influence  of  the  white  investing 
membrane.  But  there  is  yet  another  mode  in  which  it  acts.  The 
bufly  coat,  which  is  the  name  given  to 'the  superimposed  layer  of 
fibrin  in  the  dot,  is  frequently  observed  on  the  upper  part  of  the  clot 
in  inflammatory  diseases  as  being  very  apt  to  curl  up  and  become 
concave.  Now  this  bufly  coat  consists,  for  the  most  part,  of  the 
oxides  of  protein — of  the  very  same  matter  with  which  the  blood- 
corpuscles  become  invested.  For  this  reason  the  form  assumed  by 
the  two  lamines  on  both  sides  of  the  little  flat  body — the  corpuscle— 
must  resemble  that  of  the  bufry  coat.  The  tendency  to  contract  and 
become  bi-concave  is  so  strong;  that  the  central  portion  of  the  crust 
becomes  entirely  depressed.  In  this  form  the  corpuscles  reflect  a 
great  deal  more  lie-tit  than  when,  in  consequence  of  the  removal  of 
the  bufly  coat  in  the  capillaries,  they  have  a  less  bi-concave  form. 

From  four  analyses  of  the  blood  of  horses,  Simon  deduces  the 
following  rule  regarding  the  chemical  differences  of  arterial  and  venous 
blood : — "Arterial  contains  less  solid  residue  generally  than  venous 
blood ;  it  contains  less  fat,  less  albumen,  less  heematin,  less  extractive 
matter  and  salts,  than  venous  blood.  The  blood-corpuscles  of  arterial 
blood  contain  less  colouring  matter  than  those  of  venous  blood." 
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The  arterial  blood  was  taken  from  the  carotids,  and  the  venous  from 
the  jugulars. 

In  a  medical  point  of  view  the  composition  of  venous  blood  is  the 
most  interesting,  because  it  is  from  the  veins  that  blood  is  almost 
always  taken  in  disease,  and  because  venous  blood  can  naturally 
only  be  compared  with  venous  blood  for  the  purpose  of  ascer- 
taining any  deviations  that  may  occur.  The  following  table  repre- 
sents the  mean  composition  of  human  venous  blood  without  reference 
to  sex : — 

Water 795*278 

Solid  Constituents 204022 

Fibrin 2*104 

Fat 2-346 

Albumen 76*660 

GlobuUn 103022 

Heematin 6*209 

Extractive  Matters  and  Salts        .        .    .      12*012 
100  parts  of  blood-corpuscles  contain  5*7  of  hsmatin. 
Hence  the  blood  contains  about  20  per  cent,  of  solid  constituents, 
much  more  than  0*2  per  cent,  of  fibrin,  and  about  an  equal  quantity 
of  fat;    the  blood-corpuscles  considerably  exceed  the  albumen   in 
quantity,  and  contain  about  5  or  6  per  cent,  of  colouring  matter. 

The  blood  undergoes  various  modifications  in  different  forms  of 
disease.  The  extent  of  these  variations  is  obvious  from  the 
following  table,  drawn  up  from  Simon's  'Animal  Chemistry/  voL  i, 
p.  246. 

The  Water  may  vary  from 
The  Solid  Residue 


The  Fibrin 
The  Fat 
The  Albumen  - 
The  GlobuUn 
The  Hfflmatin 


» 
ft 

» 

it 


915*0  to  7250 
2750  to    85*0 
10*3  to  a  trace. 


4*3  to 
1810  to 
106*6  to 

8*7  to 
16*5  to 


0*7 

55*1 

30*8 

1*4 

7'6 


The  Extractive  Hatters  and  Salts 
The  following  synopsis  will  give  an  idea  of  the  distribution  of  the 
constituents  of  the  blood; 

Water 790*37> 

Albumen 67*80 

Oxygen  ....>, 


Nitrogen  .... 
Carbonic  Acid .    . 

Extractive  Matter  ) 10*98 

Fatty  Matter  .    . 

Salts 

Colouring  Matter 
Fibrin     .... 


>  Serum  86915 


•951 
•90 1 


Clot      130*85 


1000-00  1000-00 

It  will  be  seen  from  the  previous  account  that  the  blood  is  one  of 
the  most  important  constituents  of  the  body.  It  is  in  fact  the  prime 
source  of  life,  and  is  the  great  medium  through  which  the  constituents 
of  the  body  pass  in  their  way  from  the  vegetable  and  mineral  kingdoms 
to  become  part  and  parcel  of  the  tissues  of  the  body.  The  food  is 
taken  up  from  the  intestines  [Food]  by  the  lacteals,  and  is  converted 
into  blood  before  it  is  appropriated  in  the  tissues  of  the  body.  The 
correspondence  between  the  flesh  or  tissues  of  the  body  and  the  blood 
may  be  seen  in  the  following  statement  of  the  ultimate  composition  of 
the  two. 

Flesh.  Blood. 

Carbon  :  51*86  61-96 

Hydrogen 7*58  7*25 

Nitrogen    .        .  .    1508  1507 

Oxygen 21*30  21*80 

Ash 4*23  4-42 

The  blood  is  not  only  the  source  whence  the  tissues  are  supplied 
with  the  fresh  materials  for  their  growth,  but  it  is  the  means  by 
which  effete  matters  are  thrown  off  from  the  system.  The  con- 
stituents of  the  bile,  the  urine,  the  perspiration,  the  expired  air  from 
the  lungs,  are  all  found  in  the  blood,  and  separated  from  it  by  the 
liver,  kidneys,  skin,  and  lungs.  The  changes  involved  in  the  formation 
of  these  excretions  are  some  of  them  important  to  life,  as  that  of 
carbonic  acid  gas  during  respiration  [Respiration],  which  is  attended 
with  the  development  of  animal  heat. 

Any  interruption  or  impediment  to  the  performance  of  the  functions 
of  the  blood  is  attended  with  disease.  This  has  long  been  suspected, 
but  it  is  only  since  the  employment  of  the  microscope  and  chemical 
analysis  that  any  advance  has  been  made  in  studying  the  relation  of 
abnormal  conditions  of  the  blood  to  particular  diseases  of  the  body. 

(Hunter,  On  the  Blood  ;  Sharpey,  Quatn't  Anatomy,  vol.  i. ;  Simon, 
Animal  Chemistry,  translated  by  Day ;  Milne-Edwards,  article  'Blood,' 
in  Cyclopaedia  of  Anatomy  and  Physiology  ;  Lehmann,  Physiological 
Chemistry,  translated  by  Day;  Liebig,  Animal  Chemistry;  Carpenter, 
Human  Physiology).     [8ee  Supplement.] 

BLOOD-HOUND,  the  name  of  a  hound  celebrated  for  its  exquisite 
scent  and  unwearied  perseverance,  qualities  which  were  taken  advan- 
tage of,  by  training  it  not  only  to  the  pursuit  of  game,  but  to  the 


chase  of  man.  A  true  Blood-Hound  (and  the  pure  blood  is  rare) 
stands  about  28  inches  in  height,  muscular,  compact,  and  strong; 
the  forehead  is  broad,  and  the  face  narrow  towards  the  muzzle ;  the 
nostrils  are  wide  and  well  developed ;  the  ears  are  large,  pendulous, 
and  broad  at  the  base ;  the  aspect  is  serene  and  sagacious ;  the  tail  is 
long,  with  an  upward  curve  when  in  pursuit,  at  which  time  the 
hound  opens  with  a  voice  deep  and  sonorous,  that  may  be  heard 
down  the  wind  for  a  very  long  distance. 

The  colour  of  the  true  breed  is  stated  to  be  almost  invariably  a 
reddish-tan,  darkening  gradually  towards  the  upper  parts  till  it 
becomes  mixed  with  black  on  the  back ;  the  lower  parts,  limbs,  and 
tail  being  of  a  lighter  shade,  and  the  muzzle  tawny.  Pennant  adds, 
"  a  black  spot  over  each  eye,"  but  the  blood-hounds  in  the  possession 
of  Thomas  Astle,  Esq.  (and  they  were  said  to  have  been  of  the 
original  blood)  had  not  these  marks.  Some,  but  such  instances  were 
not  common,  had  a  little  white  about  them,  such  as  a  star  in  the 
face,  &c.  The  better  opinion  is,  that  the  original  stock  was  a  mixture 
of  the  deep-mouthed  southern  hound,  and  the  powerful  old  F»gK"h 
Btag-hound. 

Gervase  Markham,  in  his  '  Maison  Rustique,'  speaking  of  hounds, 
says  : — "  The  baie-coloured  ones  have  the  second  place  for  goodnesse, 
and  are  of  great  courage,  ventring  far,  and  of  a  quicke  scent,  finding 

out  very  well  the  tumes  and  windings they  runne  surely, 

and  with  great  boldnesse,  commonly  loving  the  stagge  more  than  any 
other  beast,  but  they  make  no  account  of  hares.  It  is  true,  that 
they  be  more  head-strong  and  harde  to  reclaime  than  the  white,  and 
put  men  to  more  peine  and  travaill  about  the  same.  The  best  of  the 
fallow  sort  of  dogges  are  those  which  are  of  a  brighter  haire,  drawing 
more  unto  the  colour  of  red,  and  having  therewithall  a  white  spot 
in  the  forehead,  or  in  the  necke,  in  like  manner  those  which  are  all 
fallow :  but  such  as  incline  to  a  light  yellow  colour,  being  graie  or 
blacke  spotted,  are  nothing  worth  :  such  as  are  trussed  up  and  have 
dewclawes,  are  good  to  make  bloud-hounds." 

Our  ancestors  soon  discovered  the  infallibility  of  the  Blood-Hound 
in  tracing  any  animal,  living  or  dead,  to  its  resting  place.  To  train 
it  the  young  dog  acccompanied  by  a  staunch  old  hound  was  led  to 
the  spot  whence  a  deer  or  other  animal  had  been  taken  on  for  a  mile 
or  two ;  the  hounds  were  then  laid  on  ancV  encouraged,  and  after 
hunting  this  'drag*  successfully,  were  rewarded  with  a  portion  of 
the  venison  which  composed  it.  The  next  step  was  to  take  the 
young  dog,  with  his  seasoned  tutor,  to  a  spot  whence  a  man  whose 
shoes  had  been  rubbed  with  the  blood  of  a  deer  had  started  on  a 
circuit  of  two  or  three  miles :  during  his  progress  the  man  was 
instructed  to  renew  the  blood  from  time  to  time,  to  keep  the  scent 
well  alive.  His  circuit  was  gradually  enlarged  at  each  succeeding 
lesson,  and  the  young  hound,  thus  entered  and  trained,  became  at 
last  fully  equal  to  hunt  by  itself,  either  for  the  purposes  of  wood- 
craft, war,  or  'following  gear/  as  the  pursuit  after  the  property 
plundered  in  a  border  foray  was  termed.  Indeed,  the  name  of  this 
variety  of  Cants  domestieusi  to  which  Linnaeus  applied  the  name  of 
sagax,  cannot  be  mentioned  without  calling  up  visions  of  feudal 
castles  with  their  train  of  knights  and  warden,  and  all  the  stirring 
events  of  those  old  times  when  the  best  tenure  was  that  of  the 
strong  hand. 

Sir  Walter  Scott  gives  a  striking  reality  to  the  scene,  when  he 
makes  the  moss-trooper,  William  of  Deloraine,  who  had  "baffled 
Percy's  best  blood-hounds,"  allude  to  the  pleasure  of  the  chace, 
though  he  himself  was  the  object  of  pursuit,  in  pronouncing  his 
eulogy  over  Richard  Musgrave. 

In  the  same  'Lay  of  the  Last  Minstrel'  there  is  one  of  the  best 
poetical  descriptions  of  the  blood-hound  in  action,  if  not  the  best;  for 
though  Somerville's  lines  may  enter  more  into  detail,  they  want  the  vivid 
animation  of  the  images  brought  absolutely  under  the  eye  by  the 
power  of  Scott,  where  the  "noble  child,"  the  heir  of  Branksome,  is 
left  alone  in  his  terror. 

Indeed  this  feudal  dog  is  frequently  introduced  by  our  poet,  from 
his  ballads,  where  Smaylho'me1a  Lady  gay,  wooing  the  Phantom 
Knight  to  come  to  her  bower,  in  the  'Eve  of  St.  John,'  tells  the 
spectre  that  she  will  "  chain  the  blood-hound,"  down  to  that  grand 
moonlight  scene  in  the  '  Legend  of  Montrose,'  where  Dalgetty  and 
Ranald  of  the  Mist  are  traced  to  their  wood-girt  retreat  after  their 
escape  from  Argyle's  dungeons. 

The  pursuit  of  border  forayers  was  called  the  'hot-trod.'  The 
'  harried '  party  and  his  friends  followed  the  marauders  with  blood- 
hound and  bugle-horn,  and  if  his  dog  could  trace  the  scent  into  the 
opposite  kingdom  he  was  entitled  to  pursue  them  thither. 

Sir  Walter  Scott  states  that  the  breed  was  kept  up  by  the  Buccleuch 
family  on  their  border  estates  till  within  the  18th  century,  and 
records  the  following  narrative : — "  A  person  was  alive  in  the  memory 
of  man  who  remembered  a  blood-hound  being  kept  at  Eldinhope,  in 
Ettricke  Forest,  for  whose  maintenance  the  tenant  had  an  allowance 
of  meal  At  that  time  the  sheep  were  always  watched  at  night. 
Upon  one  occasion,  when  the  duty  had  fallen  upon  the  narrator,  then 
a  lad,  he  became  exhausted  with  fatigue,  and  fell  asleep  upon  a  bank, 
near  sun-rising.  Suddenly  he  was  awakened  by  the  tread  of  horses, 
and  saw  five  men  well  mounted  and  armed  ride  briskly  over  the.  edge 
of  the  hilL  They  stopped  and  looked  at  the  flock ;  but  the  day 
was  too  far  broken  to  admit  the  chance  of  their  carrying  any  of 
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them  off  One  of  them,  in  spite,  leaped  from  his  homo,  Mid 
to  the  ahephord  seized  him  by  the  belt  he  wore  round  fun  waii 
setting  his  foot  upon  his  body  pulled  it  till  it  broke,  and  named  it 
a,way  with  him.  They  rode  off  at  the  gallop ;  and  the  shepherd 
firing  the  alarm,  the  bloodhound  wn  turned  loose,  and  the  people 
in  the  neighbourhood  alarmed.  The  marauders,  however,  escaped, 
notwithstanding  a  sharp  pursuit.  This  circumstance  serves  to  show 
how  very  long  the  license  of  the  Borderers  continued  in  some  degree 
to  manifest  itself." 

This,  perhaps,  is  the  last  instance  of  an  attempted  '  Border  foray ' 
on  record.  The  times  were  changed.  The  nobles  had  ceased  tt 
pride  themselves  on  their  ignorance  of  all  the  arts  save  the  art  ol 
war,  and  to  nuke  it  matter  of  thanksgiving  that  they  knew  not  how 
to  use  the  pen.  Civilisation  advanced  as  learning  whs  diffused,  till 
the  law  of  the  strongest  no  longer  prevailed  against  the  law  of  the 
land.  The  Blood-Hound,  from  the  nobler  pursuit  of  heroes  and 
knights,  '  minions  of  the  moon,'  who  swept  away  ttie  cattle  and  goods 
of  whole  dintricts,  marking  the  extent  of  their  '  raid '  by  all  thi 
horrors  of  fire  and  sword,  Bank  to  the  tracker  of  the  deer-stealer  and 
petty  felon.  About  a  century  and  a  quarter  ago,  when  doer-stealing 
was  a  common  crime,  the  park-keepers  relied  upon  their  bloodhounds 
principally  for  detecting  the  thief;  and  so  adroit  were  these  dogs, 
that  when  one  of  them  was  fairly  laid  on,  the  escape  of  the  criminal 
was  with  good  reason  considered  to  be  all  but  impossible.  Even 
now  the  breed  still  lingers  about  some  of  the  great  deer-parks;  and 
many  of  our  readers  will  remember  the  noble  specimen  at  Richmond 
Park,  bearing  the  name  of  Procter,  and  the  admirable  study  of  his 
head  engraved  by  T.  Landseer  from  a  painting  by  his  brother  Edwin. 
Another  of  this  race  has  been  perpetuated  by  Sir  Edwin  Landseer. 
It  belonged  to  Jacob  Bell,  Esq.,  and  was  killed  by  jumping  out  of  a 
window,  and  its  accidental  death  is  perpetuated  by  the  artist  having 
drawn  it  after  death  as  though  sleeping. 

This  noble  variety  ia  now  only  kept  as  an  object  of  curiosity  and 
ornament;  for  its  services  have  long  since  been  superseded  by  the 
justice's  warrant  and  the  police-officer.  We  find  it,  indeed,  recorded 
about  60  years  ago,  that  "the  Thrapston  association  for  the  prevention 
of  felons  in  Northamptonshire  have  provided  and  trained  a  blood' 
hound  for  the  detection  of  sheep-etealere.  To  demonstrate  the 
unerring  infallibility  of  this  animal  a  day  was  appointed  for  public 
trial ;  the  person  he  was  intended  to  hunt  started,  in  the  presence  of 
a  great  concourse  of  people,  about  10  o'clock  in  the  forenoon,  and  at 
11  o'clock  the  hound  was  laid  on.  After  a  chsse  of  an  hour  and  a 
half,  notwithstanding  a  very  indifferent  scent,  the  hound  ran  up  to 
a  tree  in  which  he  was  secreted,  at  the  distance  of  15  miles  from 
the  place  of  starting,  to  the  admiration  and  perfect  satisfaction  of  the 
very  great  number  assembled  upon  the  occasion."  But  this  may  be 
— wide-red ;-    *'-■•    1:~'  *      * .        .    r. 


anything  el 
Strong  s 


e  in  tbe   light   of  a  proceeding  'in  terrorem'   than 

Strong  and  hardy  as  the  Blood-Hound  seems  to  be,  it  is  unable, 
apparently,  to  encounter  a  low  temperature.  Mr.  Lloyd,  in  his 
'  Keld  Sports,'  relates  that  one  presented  to  him  by  Mr.  Otway  Cave 
was  entirely  paralysed  by  the  piercing  cold  of  the  northern  regions 
which  were  the  scene  of  his  exploits. 


English  Blood-Hound. 
Cuban  Blood- Hound. — The  reputation  which  this  variety  has  obtained 
for  sagacity  and  fierceness,  and  the  share  that  the  terror  of  its  name 
had  in  extinguishing  the  last  Maroon  war  in  Jamaica,  render  it  an 
object  of  some  interest.  In  1733  these  Maroons  had  become  very 
troublesome,  and  the  Assembly,  among  other  plans  for  suppressing 
them,  appointed  garrisons,  from  whose  barracks  excursions  were  from 
>ime  to  time  made  against  the  insurgents.     "  Every  barrack,"  says 


BLOOD-HOTJND.  ,5*1 

Bryan  fd wards,  "was  also  furnished  with  a  pack  of  dogs,  provided 
by  the  churchwardens  of  the  respective  parishes,  it  being  foreseen 
that  these  animals  would  prove  extremely  serviceable,  not  only  in 
guarding  against  surprises  in  the  night  but  in  tracking  the  enemy."  The 
tiresome  war  went  on  however,  till  at  last  articles  of  pacification  with 
the  Maroons  of  Trelawney  town  were  concluded  on  the  1st  of  March, 
1738.  This  alliance  continued,  not  without  frequent  complaints  of 
the  conduct  of  the  Maroons,  till  July,  1785,  when  two  of  these  people 
from  Trelawney  town,  having  been  round  guilty  by  a  jury  of  stealing 
some  pigs,  were  sentenced  to  receive  thirty-nine  lashes  each,  and  the 
sentence  was  executed.  On  their  return  to  Trelawney  town  their 
account  drove  the  Maroons  into  open  revolt,  and  a  bloody  and  success- 
ful war  was  waged  by  these  savages  against  the  whole  force  that  the 
government  could  direct  against  them. 

At  last  tbe  Assembly,  in  the  month  of  September,  remembering  the 
expedient  of  employing  dogs  previous  to  the  treaty  of  17S8,  resolved 
to  send  to  the  island  of  Cuba  for  100  bloodhounds,  and  to  engage  a 
sufficient  number  of  Spanish  huntsmen  to  direct  their  operations. 
The  employment,  according  to  Edwards,  to  which  these  dogs  are 
generally  put  by  the  Spaniards  is  the  pursuit  of  wild  bullocks,  which 
they  slaughter  for  the  hides  ;  and  the  great  use  of  the  dogs  is  to  drive 
the  cattle  from  such  heights  and  recesses  in  the  mountainous  parts  of 
the  country  as  are  least  accessible  to  the  hunters.  This  determination 
of  the  Assembly  was  not  made  without  some  opposition.  After  much 
discussion  it  was  determined  to  send  for  the  dogs,  and  at  last  after 
several  delays  the  commissioner,  who  had  been  dispatched  to  the 
llavanna,  arrived  at  Montego  Bay  on  the  14th  of  December  with  forty 
chasseurs,  or  Spanish  hunters,  chiefly  people  of  colour,  and  about 
100  Spanish  doga. 

Dallas,  in  his  '  History  of  the  Maroons,'  gives  the  following  account 
of  the  first  appearance  of  these  dogs  before  the  commander-in-chief : 
— "Anxious  to  review  the  chasseurs.  General  Walpole  left  head- 
quarters the  morning  after  they  were  landed  before  day-break,  and 
arrived  in  a  post-chaise  at  Seven  Rivers,  accompanied  by  Colonel 
Skinner,  whom  hs  appointed  to  conduct  the  intended  attack.  Notice 
of  his  coming  haying  preceded  him,  a  parade  of  the  chasseurs  was 
ordered ;  ana  they  were  taken  to  a  distance  from  the  house,  in  order 
to  be  advanced  when  the  general  alighted.  On  his  arrival  the  commis- 
sioner having  paid  his  respects  was  desired  to  parade  them.  The 
Spaniards  soon  appeared  at  the  end  of  a  gentle  acclivity,  drawn  out 
in  a  line  containing  upwards  of  forty  men,  with  their  dogs  in  front 
unmuxsled,  and  held  by  cotton  ropes.  On  receiving  the  command 
'  fire,'  they  discharged  their  fusils  and  advanced  as  upon  a  real  attack. 
This  was  intended  to  ascertain  what  effect  would  be  produced  on  the 
dogs  if  engaged  under  a  fire  of  the  Maroons.  The  volley  was  no  sooner 
discharged  than  tbe  dogs  rushed  forward  with  the  greatest  fury,  amid 
the  shouts  of  the  Spaniards,  who  were  dragged  on  by  them  with  irre- 
sistible force.  Some  of  the  dogs  maddened  by  the  shout  of  attack, 
while  held  back  by  the  ropes,  seised  on  the  stocks  of  the  guns  in  the 
hands  of  their  keepers  and  tore  pieces  out  of  them.  Their  impetuosity 
waa  so  great  that  they  were  with  difficulty  stopped  before  they  reached 
the  general,  who  found  it  necessary  to  get  expeditiously  into  the  chaise 
from  which  he  had  alighted  ;  and  if  the  most  strenuous  exertions  had 
not  been  made  to  stop  them,  they  would  most  certainly  have  seised 
upon  his  horses." 

This  scene  was  well  got  up,  and  it  had  its  effect.  General  Walpole 
was  ordered  to  advance  on  the  11th  of  January  following,  with  his 
Spanish  dogs  in  the  rear.  Their  fame  however  had  reached  the  Maroons, 
and  the  general  had  penetrated  but  a  abort  way  into  the  woods  when 
a  supplication  for  mercy  was  brought  from  the  enemy,  and  260  of 
them  soon  afterwards  surrendered  on  no  other  condition  than  a 
promise  of  their  lives. 

It  is  stated  that  those  dogs  whan  properly  trained  will  not  kill  or 
harm  the  pursued  unless  they  are  resisted.    "  On  reaching  a  fugitive 


Dallas  however,  who  had  his  information  from  the  commissioner 

imself,  William  Dawes  Quarrell,  to  whom  his  work  is  dedicated,  gives 

description  and  representation  of  one  of  these  Spanish  chasseurs  wiiti 

his  dogs ;  and  he  relates  the  following  instances  of  the  strength  and 

determined  ferocity  of  the  latter  : — 

"  The  party  had  scarcely  erected  their  huts  when  the  barking  of  a 
log  was  heard  near  them.  They  got  immediately  under  arms,  slid 
proceeding  in  the  direction  of  the  sound  disooyarod  a  negro  endeavour- 
ing to  maknhia  escape.  One  of  the  Spanish  dogs  was  sent  after  him 
On  coming  up  the  negro  out  him  twice  with  his  musehet,*  on  which 
the  dog  seisnd  him  by  the  nape  of  the  neck  and  secured  him.  He 
proved  to  be  a  runaway — said  that  he  and  two  other  negroes  had 
deserted  the  Maroons  a  few  days  before,  and  that  the  party  waa  at  a 
great  distance  from  the  town,  but  that  he  would  conduct  them  to  it 

■  fatal  both 

°>f  straight  mosehet,  or  eoutssn,  longer  than  a  dragoon's  sword,  and 
thick.,  something  like  a  1st  Iron  bar  mhsrpeasd  si  the  lower  sad,  of 
seat  eighteen  laches  ire  ss  sharp  as  a  rasor.     The  point  is  not  unlike 
the  eld  Bonum  sword.    Such  la  Dsllss's  description  of  the  shasseor'i  mosehet. 


bynoo 


In  the  next  anecdote  recorded  by  Dallas  the  attack  w 
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to  the  unhappy  object  of  it  and  to  the  dog : — "  One  of  the  dogs  that 
had  been  unmuzzled  to  drink  when  there  wag  not  the  least  apprehen- 
sion of  any  mischief,  went  up  to  an  old  woman  who  was  Bitting  attending 
to  a  pot  in  which  she  was  preparing  a  mesa.  The  dog  amelled  at  it 
and  was  troublesome ;  this  provoked  her ;  she  took  up  a  stick  and 
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try  in  pursuit  of  murderers  and  other  felons,  and  an  extraordinary 
proof  of  their  activity  is  recorded  by  Dallas,  who  states  that  the  event 
occurred  about  a  month  before  the  arrival  of  the  commissioner  at  the 
Havanna  A  fleet  from  Jamaica,  under  convoy  to  Great  Britain,  passing 
through  the  Gulf  of  Mexico,  beat  up  on  the  north  side  of  Cuba.  One 
of  the  ships,  manned  with  foreigners,  chiefly  renegado  Spaniards,  bring 
a  dull  sailer,  and  consequently  lagging  astern,  standing  in  with  the  land 
at  night,  was  run  on  shore,  the  captain,  officers,  and  the  few  British 
hands  on  board  murdered,  and  the  vessel  plundered  by  the  Spanish 
renegadoes.  The  pert  of  the  coast  on  which  the  ship  was  stranded 
being  wild  and  unfrequented,  the  assassins  retired  with  their  booty  to 
the  mountains,  intending  to  penetrate  through  the  woods  to  some 
remote  settlements  on  the  south  side,  where  they  hoped  to  secure 
themselves  and  elude  all  pursuit.  Early  intelligence  of  the  crime 
however  had  been  conveyed  to  the  Havanna,  and  the  nannrminn  were 
pursued  by  a  detachment  of  twelve  of  the  Chasseurs  del  Key  with 
their  dogs.  In  a  few  days  the  criminals  were  all  brought  in  and 
executed,  not  one  of  them  being  in  the  least  hurt  by  the  dogs  when 
captured. 

African  Blood-Bound. — On  his  return  from  Africa  the  late  Colonel 
Denhom,  then  major,  presented  two  dogs  and  a  bitch  of  this  variety 
to  the  royal  menagerie  in  the  Tower,  which,  under  the  care  of  the 
keeper,  Mr.  Cope,  then  contained  a  very  choice  collection  of  animals, 


Chuienr  « ilh  Cuban  Blood-Hounds. 
began  to  beat  him,  on  which  he  seized  on  her  throat,  which  he  would 
not  let  go  till  his  head  was  severed  from  his  body  by  his  master.    The 
windpipe  of  the  woman  being  much  torn,  she  could  not  be  saved." 

A  dog  and  a  bitch,  said  to  bo  of  the  true  Cuban  Blood-Hound  breed, 
were  some  years  ago  brought  to  this  country,  where  soon  after  their 
arrival  the  bitch  uttered  ten  pups,  one  of  them  deformed.  The  figure 
here  given  is  from  one  of  these  pups,  which  had  not  attained  its  full 
growth.  They  are  shorter  on  their  legs  than  the  English  variety ;  the 
muzzle  is  shorter,  and  the  animal  is  altogether  smaller,  with  leas  of  the 
hound  about  it  thian  the  English  Blood-Hound  has  ;  the  height  is  about 


Cubtn  Blood-Hound. 

two  feet ;  the  colour  generally  tawny,  with  black  about  the  muzzle,  or 
brindled  like  some  of  the  Ban-Dogs.  They  show  great  attachment, 
and  are  very  gentle  till  seriously  provoked,  and  then  their  ferocity  is 
alarming. 

In  Cuba  the  common  employment  of  these  dogs  was  to  traverse  the 


recorded  in  that  interesting  publication  '  The  Tower  Menagerie, 
London,  Svo,  1829.  The  Major  informed  Mr.  Cops  that  with  them 
he  hunted  the  gazelle,  and  that  they  displayed  great  cunning,  fre- 
quently quitting  the  circuitous  line  of  scent  for  tho  purpose  of  cutting 
off  a  double,  and  recovering  the  scent  again  with  ease.  They  would 
hit  off  and  follow  a  scent  after  a  lapse  of  two  hours  from  the  time 
when  the  animal  had  been  on  the  spot,  and  this  delicacy  of  nose  bad 
uot  escaped  observation,  for  they  were  applied  to  nearly  the  eame 
purposes  as  the  other  varieties  here  mentioned,  and  were  commonly 
employed  in  Africa  to  trace  a  flying  enemy  to  his  retreat.  It  is  well 
remarked,  in  the  work  last  above  mentioned  that  for  symmetry  and 
action  they  were  perfect  models,  and  a  regret  is  expressed  that  in 
consequence  of  their  not  having  shown  any  disposition  to  perpetuate 
their  race,  though  they  had  at  the  time  of  making  the  observation  been 
three  years  in  England,  there  appeared  to  be  no  chance  of  crossing  our 
pointers  with  this  breed.  We  agree  with  the  writer  in  thinking  that 
this  blood  so  introduced  would  be  a  very  valuable  acquisition.  It  was 
remarked  that  of  the  three  in  the  Tower  the  males  were  very  mild, 
but  the  female  was  of  a  very  savage  disposition. 

BLOODSTONE,  also  called  Hdiotropt,  is  a  deep  green  stone—  a 
jaapery  variety  of  Quartz.  It  has  obtained  its  name  from  being  spotted 
with  red  so  as  to  resemble  drops  of  blood.  In  addition  to  silica  it 
contains  oxide  of  iron  and  clay,  which  are  mechanically  introduced, 
and  in  this  way  the  red  spots  are  produced.  In  the  royal  collection 
at  Paris  there  is  a  bust  of  Christ  in  this  stone,  so  managed  that  the 
red  spots  represent  drops  of  blood.     {Dana,  Mineralogy.) 

BLOOD-VESSELS.  The  blood  from  which  the  tissues  of  the  body 
obtain  the  material  of  their  nourishment  is  conveyed  from  one  part 
of  the  body  to  another  by  means  of  branched  tubes  which  are  named 
Blood- Vessels.  It  is  carried  along  these  vessels  by  the  impulse  given 
by  the  action  of  the  Heart.  [He*rt.]  The  vessels  which  carry  the 
blood  from  the  heart  are  called  Arteries.  [Ahteht.]  Those  which 
return  the  blood  to  the  heart  are  named  Veins.  [Vein.]  Whilst  a 
very  generally  diffused  network  of  Blood- Vessels  exist,  connecting  thi 
nd  veins,  which  arecalled  Capillaries.  [Cai-illaht  Vbsbilb.] 
jod-  Vessels,  whatever  may  be  their  ultimate  destination,  seem 
'  e  same  manner.  Observations  on  this  subject  have 
been  made  by  Schwann  and  Kolliker  in  Germany,  and  by  Professoi 
Paget  in  this  country.  The  observations  of  the  two  former  were  mad* 


US  BLUE-BIRD. 

on  the  development  of  the  vessels  ill  the  germinal  membrane  of  the 
egg,  and  on  the  capillary  blood-vessels  of  the  tail  of  the  larva  of  a  frog- 
Mr.  PsgeVs  observations  were  made  on  the  tissues  of  the  festal  sheep. 
According  to  these  observers  it  appears  that  these  vessels  originate 
from  nucleated  cells  similar  to  those  which  at  first  constitute  the 
different  parts  of  the  embryo.  The  cell-wall  or  external  envelope  of 
these  cells  shoots  out  into  slender  pointed  processes,  such  as  is  seen 
in  the  forms  of  stellate  vegetable  tissue.  The  projections  from  neigh- 
bouring cells  encounter  each  other,  and  becoming  organically  united, 
the  intervening  walls  between  the  two  projections  are  absorbed,  and 
thus  a  continuous  tube  is  produced.  In  oases  where  new  Teasels  are 
produced  in  the  neighbourhood  of  old  ones,  the  stellate  cells  are  formed 
ui  the  new  part,  and  projections  are  formed  in  the  old  capillary  vessels 
which  unite  with  the  new  ones,  and  thus  the  circulation  is  re-esta- 
blished. The  projections  when  first  united  are  solid  and  very  slender, 
but  eventually  the  intervening  substance  disappears  and  the  vessels 
attain  a  uniform  calibre.  In  growing  parts  where  the  web  of  vessels 
is  kept  up,  new  ones  are  constantly  being  added  by  the  development 
of  stellate  cells  in  the  interstices  of  the  previous  web.  Whilst  the 
capillaries  early  attain  the  development  at  which  they  remain,  those 
Tassels  which  are  to  become  arteries  or  veins  on  either  side  of  the 
capillary  vessels  go  on  increasing  in  size  till  they  acquire  the  special 
membranes  or  coats  which  distinguish  these  parts  of  the  circulating 
system.  This  explanation  seems  however  only  applicable  to  the  smaller 
veins  and  arteries,  as  the  observations  of  Kolliker  would  seem  to  show 
that  the  larger  Blood-Teasels  may  take  their  origin  in  the  same  manner 
as  the  heart,  in  which  organ  there  is  first  an  agglomeration  of  cells, 
the  interior  ones  of  which  become  soft,  and  at  last  disappear,  whilst 
the  outside  ones  become  firmer  and  constitute  the  outer  walls.  On 
this  subject  further  observations  are  wanting. 

(Sharpcy,  Quain' t  Element!  of  Anatomy ;  Schwann,  Microtcopical 
Racarcha  into  the  Accordance  in  the  Structure  and  Growth,  of  Animals 
and  Plartli,  translated  by  H.  Smith;  Kolliker,  Handbuck  dtr  Gevcbe- 
lekrt  dtr  Mauchen ;  Paget,  Sufflemtnt  to  MiiUtr'i  Phyriology,  by 
Baley  and  Kirkes.) 

BLUEBIRD,  the  American  name  for  the  if ntacilla  liaiii  of  Limueus, 
Sylvia  liaiii  of  Wilson,  Saxicola  noli*  of  Bonaparte,  Ampdu  lialii  of 
Suttall,  and  Erythaea  (Siaiia)  Wilumii  of  Swainson. 


BLUE-BREAST.  EH 

large  beetles  and  other  Coleopttra,  frequently  of  spiders,  and  sometimes 
of  fruits  and  seeds. 

The  nest  is  built  in  holes  in  trees  and  similar  situations.  The  bird 
is  very  prolific,  for  though  the  eggs,  which  are  of  a  pale-blue  colour, 
seldom  exceed  six,  and  are  more  frequently  five  in  number,  two  and 
sometimes  three  broods  are  produced  in  a  season. 

Its  song  is  cheerful,  continuing  with  little  interruption  from  March 
to  October,  but  is  most  frequently  heard  in  the  serene  days  of  the 
spring. 

With  regard  to  its  geographical  distribution,  Cateaby  says  • — "  These 
birds  are  common  in  most  parts  of  North  America,  for  I  have  seen 
them  in  Carolina,  Virginia,  Maryland,  and  the  Bermuda  Islands." 
Wilson  gives  the  United  States,  the  Bahamas,  Mexico,  Brail,  and 
Guyana,  as  its  localities.  About  November  it  takes  it*  departure 
from  the  United  States. 

The  whole  upper  part  of  the  bird,  which  is  about  71  inches  long,  is  of 
a  rich  sky-blue  shot  with  purple ;  the  bill  and  legs  are  black ;  shafts  of  the 
wing  and  tail  feathers  black;  throat,  neck,  breast,  and  sides, partially 
under  the  wings,  reddish  chestnut ;  wings  dusky-black  at  the  tips ; 
belly  and  rent  white.  The  female  is  duller  in  its  colours.  It  is  said 
to  be  much  infested  with  tape-worms. 

BLUE-BOTTLE.    [Cbktaursa.] 

BLUE-BREAST,  one  of  the  English  names  for  this  pretty  bird, 
which,  as  Bochstein  observes,  may  be  considered  as  the  link  between 


Redstart.  It  is  the  Gorga-Bleue  of  the  French,  the  Blaukehlcin  of  the 
Germans,  Petto  Turchino  of  the  Italians,  the  Cyanecuia  of  Brisson, 
MotacMa  Suecica  of  Linnams,  Sylvia  cyanecula  of  Meyer,  the  Blue- 
Throated  Warbler  and  Sylvia  Suecica  of  Latham,  Phaiieena  Succica 
of  Gould,  Ficedula  Suecica  of  Eyton. 


Like  our  red-breast  this  harbinger  of  spring  to  the  Americans  " 

known  to  almost  every  child,  and  shows,"  says  Wilson,  "  as  mu 
confidence  in  man  by  associating  with  him  in  summer,  as  the  other 


his  fan: 
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middle  of  February,  if  the  weather  be  open,  he 
usually  makes  his  appearance  about  his  old  haunts,  the  barn,  orchard, 
and  fenoe-posta.  Storms  and  deep  snows  sometimes  succeeding,  he 
disappears  for  a  time  ;  but  about  the  middle  of  March  is  again  seen 
accompanied  by  his  mate  visiting  the  box  in  the  garden  or  the  hole  in 
the  old  apple-tree,  the  oradle  of  some  generations  of  his  ancestors." 
.  .  .  .  "  When  he  first  begins  his  amours,"  says  a  curious  and 
correct  observer,  "  it  is  pleasing  to  behold  his  courtship,  his  solicitude 
to  please  and  to  secure  the  favour  of  his  beloved  female.  He  usee  the 
tonderest  expressions,  site  close  by  her,  caresses  and  sings  to  her  his 
most  endearing  warblingn.  When  seated  together  if  he  espies  an  insect 
delicious  to  her  taste  he  takes  it  up,  flies  with  it  to  her,  spreads  his 
wing  over  her,  and  puts  it  in  her  mouth." 
The  food  of  the  Blue-Bird  consists  principally  of  insects,  particularly 


Bluo.Breast  (Uotacilta  Suetica) . 

According  to  Temmlnck  the  Blue-Breast  is  found  in  the  same  coun- 
tries which  are  inhabited  by  the  Red-Breast,  and  particularly  on  the 
borders  of  forests,  but  is  more  rare  in  France  and  Holland  than  the 
latter  bird.  Bonaparte  notes  it  as  accidental  and  very  rare  in  the 
neighbourhood  of  Rome,  and  as  only  appearing  in  severe  winters.  In 
Englanditis  very  rarely  seen.  Yarrell  in  his  '  British  Birds'  records 
four  instances  of  its  having  been  shot  in  England. 

The  food  of  the  Blue-Breast,  according  to  Temminck,  consists  of 
flies,  the  larva  of  insects,  and  worms.  Bechstein  says  that  it  also  eats 
elder-berries.  It  is  one  of  those  unfortunate  birds  which  is  called  by 
some  a  Beccafico.  The  nest  is  said  to  be  built  in  bushes  and  in  the 
holes  of  trees.     The  eggs,  of  a  greenish-blue,  are  six  in  number. 

The  following  is  Beohstein'a  accurate  description  of  the  mate : — 
"  Its  length  is  6J  inches,  of  which  the  tail  occupies  2{  inches.  The 
beak  is  sharp  and  blackish,  yellow  at  the  angles;  the  iris  is  brown  ; 
the  shanks  are  14  lines  high,  of  a  reddish-brown,  and  the  toes  blackish ; 
the  head,  the  back,  and  the  wing-coverts  are  ashy-brown,  mottled  with 
a  darker  tint ;  a  reddish-white  line  passes  above  the  eyes  ;  the  oheeks 
are  dark-brown,  spotted  with  rust-red  and  edged  at  the  side  with  deep 
ash-gray ;  a  brilliant  sky-blue  covers  the  throat  and  half-way  down  the 
breast ;  this  is  set  off  by  a  spot  of  the  moat  dazzling  white,  the  sue  of 
a  pes,  plaoed  precisely  over  the  larynx,  which  enlarging  and  diminish- 
ing successively  by  the  movement  of  this  part  when  the  bird  singa 
produces  the  most  beautiful  effect  The  blue  passes  into  a  black  band, 
and  the  latter  into  a  fine  orange ;  the  belly  is  dusky-white,  yellowish 
towards  the  vent ;  the  thighs  and  sides  are  reddish ;  the  quill-feathers 
dark-brown;  the  tail-feathers  red  at  the  base,  and  half  the  summit 
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black ;  ths  two  intermediate  ones  are  entirely  dark-brown.  Some 
males  have  two  little  white  spote  on  the  throat,  some  even  have  three 
while  others  have  none  ;  these  latter  are  probably  very  old,  for  I  have 
observed  that  as  the  bird  growl  older  the  blue  deepens  and  the  orange 
band  becomes  almost  maroon." 

The  female  j'eserables  the  male  in  the  upper  parte.  On  each  aide  of 
the  neck  is  a  blackish  longitudinal  streak  passing  on  the  upper  parts 
of  the  breast  into  a  large  blackish  apace  tinged  with  ash-colour,  On 
the  middle  of  the  neck  ia  a  great  spot  of  pure  white.  Flanks  clouded 
with  olive,  the  rest  of  the  lower  parte  white.  The  very  old  females 
have  the  throat  sometimes  of  a  very  bright  blue.  This  ia  probably 
a  sign  that  they  have  done  laying,  and  are  putting  on  the  plumage  of 
the  male.  Bechatein  says  that  the  females  when  young  are  of  a 
celestial  bine  tint  on  the  sides  of  the  throat,  which  deepens  with  sge 
and  forma  the  two  longitudinal  lines. 

The  young,  according  to  Temrainck,  are  brown  spotted  with  white, 
and  have  all  a  large  white  space  upon  the  throat  "  Its  song,"  says 
Bechatein,  "  is  very  agreeable ;  it  sounds  like  two  voices  at  once ;  one 
deep,  resembling  the  gentle  humming  of  a  violin  string,  the  other  the 
soft  sound  of  a  flute." 

BLUMEHBA'CHIUM,  a  genus  of  Fossil  Aloyonoid  Palypiaria, 
proposed  by  Dr.  Konig. 

BLYSMUS,  a  genus  of  plants  belonging  to  the  natural  order  Cypt- 
ractrr.  The  glumes  are  fertile,  the  outermost  the  largest  and  empty  ; 
bristles  three  to  six ;  style  not  thickened  at  the  base,  persistent,  but 

Clano-convei,  tipped  with  the  undilated  base  of  the  style  ;  the  spik< 
its  bracteated,  alternate,  forming  a  close  distichous  compound  termini 
Siko.  Two  species  of  this  inconspicuous  genus  are  found  in  Great 
itein.  B.  cotnprearus  is  found  in  boggy  pastures  in  Engli 
Scotland.     B,  rv/iu  inhabits  marshea  near  the  sea  on  the  north. 
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rms  of  huge  Snakes.    The  apecii 
iro  mostly  included  in  the  family 


BOA,  a  name  applied  to  varioi 
to  which  this  name  has  been  gii 
Boida.     [Moid*.] 

BOAH-FISH.     [CiPHOs.1 

BOATtHIA,  a  genus  or  Moths  of  the  family  Gtomttrida.  All  the 
species  of  this  genus  are  of  an  ashy  colour,  or  white  minutely  dotted 
with  brown,  and  adorned  with  several  fascial  of  a  deeper  colour  ;  the 

antennas  of  the  males,  instead  of  being  pectinated,  a  character  co 

in  the  Geomel  rider,  are  pilose ;  palpi  short,  clothed  with  short 
three-jointed,  the  two  basal  joints  of  equal  length,  the  terminal  joint 
concealed ;  antennas  simple  in  the  females ;  thorax  small,  velvety ; 
wings,  when  at  rest,  placed  horizontally ;  body  slender  in  the  males, 
in  the  females  shorter  and  more  robust. 

Mr.  Stephens,  in  his  '  Illustrations  of  British  Entomology,'  enume- 
rates seven  species  of  this  genus,  most  of  which  are  found  in  woods  in 
the  neighbourhood  of  London. 

BOAT-BILL,  the  English  name  for  the  genus  Cochleariut  of  Brisson, 
Cancroma  of  Linnaeus,  Lea  Savacous  of  the  French. 

Thisgenua  of  the  family  jinfelda  (Heron-like  Birds)  would  approach 
quite  closely,  as  Cuvier  observes,  to  the  herons  [Ajuu]  in  regard  to 
their  bill  and  the  kind  of  food  which  it  indicates,  were  it  not  for  the 
extraordinary  form  of  that  organ,  which  is  nevertheless,  when  closely 
observed,  the  bill  of  a  heron  or  a  bittern  very  much  flattened  out 
This  bill  ia  of  an  oval  form,  longer  than  the  head,  very  much  depressed, 
and  not  unlike  the  bowls  of  two  spoons  placed  one  upon  the  other, 
with  the  rima  in  contact.  The  mandibles  are  strong,  with  sharp  edges, 
and  dilated  towards  the  middle.  The  upper  mandible  is  carinated, 
and  hooked  at  its  point,  which  has  a  email  tooth  or  notch  on  each  side 
of  it  The  lower  mandible  Is  flatter  than  the  upper,  straight,  mem- 
branous in  the  centre,  and  terminated  by  a  sharp  point  The  nostrils 
are  oblique,  longitudinal,  and  closed. 

The  Erst  quill  is  short ;  the  five  next  are  the  longest  The  feet  are 
furnished  with  four  toes,  all  long,  and  almost  without  membranes. 

Though  zoologists  have  described  more  than  one  species,  it  appears 
that  they  may  be  referred  to  the  only  species  yet  known,  Coc Idtariui 
faieni  of  Bnasop,  Caneroma  coehlearia  of  Linnaeus,  Le  Savacou  of 
BuHbn,  the  differences  on  which  Cancroma  cancrophaga  (Linnseus,  Ac.J 
is  founded  not  being  allowed  to  be  specific.  Leach,  in  his  '  Zoological 
">ee  the  common  Boat-Bill  under  the 
it  assigns  no  reason  for  altering  the 
specific  name  given  by  Linnffiua. 

The  common  Boat-Bill  is  about  the  size  of  a  domestic  hen.  In  the 
male,  the  forehead  and  upper  parte  of  the  neck  and  breast  are  dirty 


white;  the  back  and  lo 
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ly  rusty-reddish  ;  the  bill  IS 


long  crest  of  black  feathers,  falling  backwards.  The  female 
top  of  the  head  black,  without  the  elongated  crest;  the  back  and  the 
belly  rusty-red  dinh  ;  the  wings  gray ;  the  forehead  and  rest  of  the 
plumage  white ;  and  the  bill,  legs,  and  feet,  brown. 

"  This  species,"  says  I*tbam,  m  his  '  Synopsis,'  "  for  I  refer  all  that 
has  been  treated  of  above  to  one  only,  inhabits  Cayenne,  Guyana,  and 
Brazil,  and  chiefly  frequents  such  parts  as  are  near  the  water.  In 
auch  places  it  perches  on  the  trees  which  hang  over  the  streams,  and, 
like  the  kingfisher,  drops  down  on  the  fish  which  swim  beneath.  It 
has  been  thought  to  live  on  crabs  likewise,  whence  the  Linnssan  name ; 
but  this  is  not  clear,  though  it  cannot  be  denied ;  yet  we  are  certain 
that  fish  is  the  most  common,  if  not  the  only  food." 


Lesson  {'Manuel ')  saya,  "The  Boat-Bill  perches  on  trees  by  the 
side  of  rivers,  where  it  lives  on  fish,  and  not  on  crabs,  as  its  name 
indicates;"  and  speaks  of  it  at  inhabiting  the  inundated  savannahs  of 
South  America,  and  as  being  especially  common  in  Guyana. 


Boat-Bill  (Omavma  mehUaria),  male. 
('Zoological  Miscellany')  says  that  it  inhabits  Southern 
.  and  feeds  on  fishes,  vtrma,  and  enutatta,  in  quest  of  which 
is  is  continually  traversing  the  borders  of  the  sea. 

Cuvier  ('  Rogue  Animal ')  says  that  it  inhabits  the  warm  and  moist 
parte  of  South  America,  and  perches  on  tress  by  the  side  of  riven, 
whence  it  precipitates  itself  on  the  fiah  which  afford  its  ordinary 


Indians,  the  Bine-Bunting  of  Pennant  and  of  Wilson,  Riee-Troopisl 

of  authors,  Jlorivlantu  Canlinentii  of  Catesby,  Emberiia  orirgvor*  of 
Linnssus,  Iderit,  agripennu  of  Bonaparte,  L'tilichoni/j:  ortzyronu  of 
Swainson — is  known  in  the  United  States. 
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Cateaby,  Wilson,  Audubon,  and  Nuttall  give  the  most  complete 
accounts  of  this  well-known  bird : — "  The  whole  continent  of  America," 
says  the  latter,  "  from  Labrador  to  Mexico  and  the  great  Antilles,  are 
the  occasional  residence  of  this  truly  migratory  species.  About  the 
middle  of  March,  or  beginning  of  April,  the  cheerful  Bob-o-Link  makes 
his  appearance  in  the  southern  extremity  of  the  United  States,  becom- 
ing gradually  arrayed  in  his  nuptial  livery,  and  accompanied  by  troops 
of  his  companions,  who  often  precede  the  arrival  of  their  more  tardy 
mates."  (Bertram's  'Travels/  p.  295,  edit.  Lond.)  "  Their  wintering 
resort  appears  to  be  rather  the  West  Indies  than  the  tropical  conti- 
nent, as  their  migrations  are  observed  to  take  place  generally  to  the 
east  of  Louisiana,  where  their  visits  are  rare  and  irregular."  (Audu- 
bon's '  Ornithological  Biography/  vol  i.  p.  283.)  At  this  season  also 
they  make  their  approaches  chiefly,  by  night,  obeying  as  it  were  more 
distinctly  the  mandates  of  an  overruling  instinct,  which  prompts  them 
to  seek  out  their  natal  regions ;  while  in  autumn  their  progress,  by 
day  only,  is  alone  instigated  by  the  natural  quest  of  food.  About  the 
1st  of  May  the  meadows  of  Massachusetts  begin  to  re-echo  their  lively 
ditty.  At  this  season  in  wet  places,  and  by  newly-ploughed  fields, 
they  destroy  many  insects  and  their  larvae ;  but  while  on  their  way 
through  the  southern  states  they  cannot  resist  the  temptation  of 
feeding  on  the  early  wheat  and  tender  barley.  According  to  their 
success  in  this  way  parties  often  delay  their  final  northern  movement 
as  late  as  the  middle  of  May,  so  that  they  appear  to  be  in  no  haste  to 
arrive  at  their  destination  at  any  exact  period.  The  principal  business 
of  their  lives  however,  the  rearing  of  their  young,  does  not  take  place 
until  they  have  left  the  parallel  of  the  40th  degree.  In  the  savannahs 
of  Ohio  and  Michigan,  and  the  cool  grassy  meadows  of  New  York, 
Canada,  and  New  England,  they  fix  their  abode,  and  obtain  a  suffi- 
ciency of  food  throughout  the  summer  without  molesting  the  harvest 
of  the  farmer  until  the  ripening  of  the  latest  crops  of  oats  and  barley, 
when  in  their  autumnal  and  changed  dress,  hardly  known  now  as  the 
same  species,  they  sometimes  show  their  taste  for  plunder,  and  flock 
together  like  the  greedy  and  predatory  blackbirds. 

The  song  of  the  male  generally  ceases  about  the  first  week  in  July, 
and  about  the  same  time  his  variegated  dress,  which  from  a  resem- 
blance in  its  colours  to  that  of  the  quadruped  obtained  for  it  the 
name  of '  Skunk-Bird '  among  the  Cree  Indians,  is  exchanged  for  the 
Bombre  hues  of  the  plumage  of  the  female.  The  author  above  quoted 
thus  describes  the  autumnal  migration : — 

"  About  the  middle  of  August,  in  congregating  numbers,  divested 
already  of  all  selective  attachment,  vast  foraging  parties  enter  New 
York  and  Pennsylvania  on  their  way  to  the  south.  Here  along  the 
shores  of  the  large  rivers,  lined.with  floating  fields  of  the  Wild  Rice 
(Ziiania),  they  find  an  abundant  means  of  subsistence  during  their 
short  stay ;  and  as  their  flesh,  now  fat,  is  little  inferior  to  that  of  the 
European  ortolan,  the  reed-  or  rice-birds,  as  they  are  then  called  in 
their  sparrow  dress,  form  a  favourite  sport  for  gunners  of  all  descrip- 
tions, who  turn  out  on  the  occasion  and  commit  prodigious  havoc 
among  the  almost  silent  and  greedy  roosting  throng.  The  markets 
are  then  filled  with  this  delicious  game,  and  the  pursuit,  both  for 
success  and  amusement  along  the  picturesque  and  reedy  shores  of  the 
Delaware  and  other  rivers,  is  second  to  none  but  that  of  rail-shooting. 
As  soon  as  the  cool  nights  of  October  commence,  and  as  the  wild  rice- 
crops  begin  to  fail,  the  reed-birds  take  their  departure  from  Penn- 
sylvania and  New  Jersey,  and  in  their  further  progress  through  the 
southern  states  they  swarm  in  the  rice-fields ;  and  before  the  crop  is 
gathered  they  have  already  made  their  appearance  in  the  islands  of 
Cuba  and  Jamaica,  where  they  also  feed  on  the  seeds  of  the  Guinea 
Grass  (Sorghum),  becoming  so  fat  as  to  deserve  the  name  of '  Butter- 
Birds/  and  are  in  high  esteem  for  the  table." 

Cateaby,  under  the  name  of  Caroline  Ortolan,  gives  the  following 
interesting  account  of  the  Rice-Bird,  from  which  it  appears  that  the 
damage  done  to  the  farmer  by  this  comparatively  weak  agent  is  very 
great : — 

"  In  the  beginning  of  September,  while  the  grain  of  rice  is  yet  soft 
and  milky,  innumerable  flights  of  these  birds  arrive  from  some  remote 
parts  to  the  great  detriment  of  the  inhabitants.  In  1724  an  inhabitant 
near  Ashley  River  had  forty  acres  of  rice  so  devoured  by  them  that  he 
was  in  doubt  whether  what  they  had  left  was  worth  the  expense  of 
gathering  in.  They  are  esteemed  in  Carolina  the  greatest  delicacy  of 
all  other  birds.  When  they  first  arrive  they  are  lean,  but  in  a  few 
days  become  so  excessively  fat  that  they  fly  sluggishly  and  with  diffi- 
culty, and  when  shot  frequently  burst  with  the  fall.  They  continue 
about  three  weeks,  and  retire  by  the  time  the  rice  first  begins  to 
harden.  There  is  something  so  singular  and  extraordinary  in  this 
bird  that  I  cannot  pass  it  over  without  notice.  In  September,  when 
they  arrive  in  infinite  swarms  to  devour  the  rice,  they  are  all  hens, 
not  being  accompanied  with  any  cock.  Observing  them  to  be  all 
feathered  alike,  I  imagined  they  were  young  of  both  sexes  not  per- 
fected in  their  colours ;  but  by  opening  some  scores  prepared  for  the 
spit  I  found  them  to  be  all  females,  and  that  I  might  leave  no  room 
for  doubt  repeated  the  search  often  on  many  of  them,  but  could  never 
find  a  cock  at  that  time  of  the  year.  Early  in  the  spring  both  cocks 
and  hens  make  a  transient  visit  together,  at  which  time  I  made  the 
Vke  search  as  before,  and  both  sexes  were  plainly  distinguishable. 
....  In  September,  1725,  lying  upon  the  deck  of  a  sloop  in  a  bay  at 
Andros  Island,  I  and  the  company  with  me  heard  three  nights  suc- 


cessively flights  of  these  birds  (their  note  being  plainly  distinguishable 
from  others)  passing  over  our  heads  northerly,  which  is  their  direct 
way  from  Cuba  to  Carolina ;  from  which  I  conceive,  after  partaking 
of  the  earlier  crop  of  rice  at  Cuba,  they  travel  over  sea  to  Carolina  for 
the  same  intent,  the  rice  there  being  at  that  time  fit  for  them." 

Sir  John  Richardson  says  that  the  54th  parallel,  which  it  reaches 
in  June,  appears  to  be  the  most  northern  limit  of  the  Bob-o-Link,  and 
gives  a  description  of  a  male  in  its  nuptial  dress,  which  was  killed  on 
the  Saskatchewan  in  that  month  in  the  year  1827. 

Swainson  places  it  as  a  genus  of  his  third  sub-family,  Agdainct, 
in  the  third  or  aberrant  group  of  his  Sturnidce. 

Grassy  meadows  are  the  spots  usually  selected  by  the  bird  for  its 
nest,  which  is  made  on  the  ground,  generally  in  some  slightly 
depressed  spot,  of  withered  grass,  so  carelessly  bedded  together  as 
scarcely  to  be  distinguishable  from  the  neighbouring  parts  of  the  field. 
Here  five  or  six  eggs  of  purplish-white,  blotched  all  over  with  purplish, 
and  spotted  with  brown  round  the  larger  end,  are  laid. 

The  length  of  the  Bob-o-Link  is  about  74  inches.  The  male  in  his 
nuptial  dress  has  the  head,  fore  part  of  the  back,  shoulders,  wings, 
tail,  and  the  whole  of  the  under  plumage  black,  going  off  in  the 
middle  of  the  back  to  grayish;  scapulars,  rump,  and  upper  tail- 
coverts  white ;  there  is  a  large  patch  of  ochreous  yellow  on  the  nape 
and  back  of  the  neck ;  bill  bluish-black,  which  in  the  female,  young 
male,  and  adult  male  in  his  autumnal  dress,  is  pale  flesh-colour;  the 
feathers  of  the  tail  are  sharp  at  the  end  like  a  woodpecker's ;  legB 
brown. 

The  female,  whose  plumage  the  adult  male  assumes  after  the 
breeding  season,  has  the  back  streaked  with  brownish-black,  not  unlike 
that  of  a  lark,  according  to  Cateaby,  and  the  whole  under  parts  of  a 
dirty  yellow.    The  young  males  resemble  the  females. 

BODENITE,  an  ore  of  Cerium  resembling  Orthite.  It  is  found  at 
Boden  in  Saxony. 

BQSHMERIA,  a  genus  of  plants  belonging  to  the  natural  order 
Urticacta.  The  species  were  formerly  comprehended  under  the  genus 
Urtlca.  One  of  the  species  B.  nivea,  formerly  Urtica  nivea,  is  the 
Rheea  of  Asam,  and  yields  fibres  of  remarkable  fineness  and  tenacity. 
It  appears  from  the  investigations  of  Dr.  Falconer,  that  the  plant 
which  yields  the  celebrated  grass-cloth  of  China  is  identical  with  the 
Asam  plant.  Several  specimens  of  these  fibres  manufactured  into 
light  articles  of  dress  were  exhibited  in  the  Indian  collection  at  the 
Great  Exhibition  of  1851.  The  B.  nivea  is  a  herbaceous  plant,  with 
broad  ovate  leaves  which  are  downy  and  white  beneath,  hence  its 
specific  name.    It  bears  no  sting. 

BOERHAAYIA,  a  genus  of  plants  named  after  the  celebrated 
Boerhaave,  belonging  to  the  natural  order  Nyctaginacece.  The  species 
of  Boerhaavia  have  generally  emetic  and  purgative  properties,  and 
have  been  employed  medicinally  both  by  the  natives  of  Peru  and  the 
East  Indies,  where  the  species  grow.  B.  tubcrosa  is  stated  by  Lindloy 
to  be  the  Yerba  de  la  Purgacion  of  Peru,  and  that  it  is  employed  as  a 
culinary  vegetable.  The  root  of  B.  decumbent  is  called  Hog-Meat  in 
Jamaica,  and  on  account  of  its  emetic  properties  it  is  sometimes  called 
Ipecacuanha  in  Guyana.  Sir  Robert  Schomburgk  states  that  it  is 
astringent,  and  is  useful  in  dysentery.  B.  decumbent  and  B.  hirtuta 
are  also  said  to  possess  medicinal  properties.  (Lindley,  Vegetable 
Kingdom.) 

BOG. .  The  name  of  Bog  has  been  given  indiscriminately  to  very 
different  kinds  of  substances.  In  all  cases  the  expression  signifies 
an  earthy  substance  wanting  in  firmness  or  consistency,  which  state 
seems  to  arise  generally  (perhaps  not  always)  from  the  presence  of  a 
superabundant  supply  of  moisture  having  no  natural  outlet  or  drain. 

In  some  cases,  where  springs  of  water,  or  the  drainage  from  an 
extensive  area,  are  pent  up  near  the  surface  of  the  soil,  they  simply 
render  it  Boft  or  boggy,  and  in  this  state  the  land  is  perhaps  more 
properly  called  a  Quagmire.  A  second  state  of  bog  is  where,  in 
addition  to  the  condition  just  described,  a  formation  of  vegetable 
matter  is  induced,  which  dying  and  being  reproduced  on  the  surface 
assumes  the  state  of  a  spongy  mass  of  sufficient  consistence  to  bear  a 
considerable  weight.  Bogs  of  this  description  are  numerous  and 
extensive  in  Ireland,  where  they  are  valuable  from  the  use  made  of 
the  solid  vegetable  matter,  both  as  fuel  and  as  a  principal  ingredient 
in  composts  for  manures.  Where  the  turf  has  been  cut  away  for  these 
purposes,  several  bogs  have  been  reclaimed  by  draining;  and  the 
subsoil  is  then  readily  brought  into  cultivation.  Bogs  also  occur  in 
all  parts  of  Great  Britain  where  the  form  of  the  surface  and  the 
nature  of  the  earth  favour  the  general  condition  under  which  bog  is 
formed.  Thus  there  are  bogs  on  the  high  granitic  plateau  of 
Cornwall,  on  the  road  from  Launceston  to  Bodmin ;  and  in  the  large 
granitic  mass,  of  which  Brown  Willy  is  the  centre,  the  bottoms  of  the 
valleys  are  covered  with  bogs,  the  lower  part  of  which  is  consolidated 
into  peat.  Although  peat-moss  always  springs  from  some  moist  spot, 
it  will  grow  and  spread  over  sound  ground,  and  if  not  stopped  by 
some  natural  or  artificial  impediment,  such  as  a  wall,  would  overrun 
whole  districts.  In  this  case  it  absorbs  any  moisture  which  reaches  it, 
and  retains  it  like  a  sponge. 

The  depth  of  a  bog  depends  on  the  level  of  the  surrounding 
grounds.  It  cannot  rise  much  higher  than  the  lowest  outlet  for  the 
water.  Where  there  is  no  immediate  outlet  the  bog  increases,  until 
the  evaporation  is  equal  to  the  supply  of  the  springs  and  rains,  or  till 
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it  rises  to  a  level  with  its  lowest  boundary,  where  it  becomes  the 
source  of  a  stream  or  river,  and  forms  a  lake.  The  mud  being 
deposited  at  the  bottom,  gradually  becomes  a  true  peat,  or  is  quite 
reduced  to  its  elementary  earths.  In  this  case  it  may  become  a 
stratum  of  rich  alluvial  soil,  which  some  convulsion  of  nature  may 
lay  dry  for  the  benefit  of  future  ages.  From  this  circumstance  has 
arisen  the  great  advantage  of  draining  bogs,  to  which  the  attention 
of  agriculturists  and  men  of  science  has  often  been  profitably 
directed. 

The  bogs  of  Ireland  are  estimated  in  the  whole  to  exceed  in  extent 
2,800,000  English  acres.  The  greater  part  of  these  bogs  may  be  con- 
sidered as  forming  one  connected  mass.  If  a  line  were  drawn  from 
Wicklow-Head  on  the  east  coast-  to  Galway,  and  another  line  from 
Howth-Head,  also  on  the  east  coast,  to  Sligo,  the  space  included 
between  those  lines,  which  would  occupy  about  one-fourth  part  of  the 
entire  superficial  extent  of  Ireland,  would  contain  about  six-sevenths 
of  the  bogs  in  the  island,  exclusive  of  mere  mountain-bogs,  and  bogs 
of  no  greater  extent  than  800  English  acres.  This  district  resembles 
in  form  a  broad  belt  drawn  from  east  to  west  across  the  centre  of 
Ireland,  having  its  narrowest  end  nearest  to  Dublin,  and  gradually 
extending  its  breadth  as  it  approaches  the  western  ocean.  This  great 
division  is  traversed  by  the  river  Shannon  from  north  to  south,  which 
thus  divides  the  great  system  of  bogs  into  two  parts.  Of  these,  the 
division  to  the  west  of  the  river  contains  more  than  double  the  extent 
of  bogs  in  the  eastern  division,  bo  that  if  we  suppose  the  whole  of  the 
bogs  of  Ireland  (exclcusive  of  mere  mountain-bogs,  and  of  bogs  of  less 
extent  than  800  acres)  to  be  divided  into  twenty  parts,  twelve  of  these 
parts  will  be  found  in  the  western  division,  and  five  parts  in  the  eastern 
division  of  the  district  already  described,  while  of  the  remaining 
three  parts,  two  are  to  the  south  and  one  to  the  north  of  that 
district. 

The  smaller  bogs,  excluded  from  the  foregoing  computation,  are 
very  numerous  in  some  parts.  In  the  single  county  of  Cavan  there 
are  above  90  bogs,  not  one  of  which  exceeds  800  English  acres,  but 
which  collectively  contain  about  17,600  English  acres,  without  taking 
into  the  account  many  bogs  the  extent  of  which  is  from  five  to  twenty 
acres  each. 

Most  of  the  bogs  which  lie  to  the  eastward  of  the  Shannon  and 
which  occupy  a  considerable  portion  of  the  King's  County  and  the 
county  of  KUdare,  are  generally  known  by  the  name  of  the  Bog  of 
Allen.  It  must  not  however  be  supposed  that  this  name  is  applied  to 
any  one  great  morass ;  on  the  contrary,  the  bogs  to  which  it  is  applied 
are  perfectly  distinct  from  each  other,  often  separated  by  high  ridges 
of  dry  country,  and  inclining  towards  different  rivers  as  their  natural 
directions  for  drainage. 

The  surface  of  the  land  rises  very  quickly  from  the  Bog  of  Allen  on 
all  sides,  particularly  to  the  north-west,  where  it  is  composed  to  a  con- 
siderable depth  of  limestone  gravel,  forming  very  abrupt  hills.  In 
places  where  the  face  of  the  hills  has  been  opened  the  mass  is  found 
to  be  composed  of  rounded  limestone,  varying  in  size  from  two  feet  in 
diameter  to  less  than  one  inch ;  the  largest  pieces  are  not  so  much 
rounded  as  the  small,  and  frequently  their  sharp  angles  are  merely 
rubbed  off  They  are  usually  penetrated  by  contemporaneous  veins 
of  Lydian  stone,  varying  in  colour  from  black  to  light  gray.  The 
colour  of  the  limestone  is  usually  light  smoke-gray,  rarely  bluish-black ; 
when  it  is  bluish-black  the  fracture  is  large  conchoidal ;  that  of  the 
gray  is  uneven,  approaching  to  earthy.  The  Lydian  stone  when  unat- 
tached to  the  limestone  has  usually  a  tendency  to  a  rhomboidal  form, 
sometimes  cubical ;  the  edges  are  more  or  less  rounded ;  the  longitudi- 
nal fracture  is  even,  the  cross  fracture  is  conchoidaL 

The  Grand  Canal  from  Dublin  to  Shannon  Harbour  passes  through 
a  considerable  part  of  the  great  bog-district  of  Ireland.  In  forming 
this  canal  it  was  necessary  to  make  considerable  embankments,  the 
surface-water  of  the  canal  being  generally  on  a  higher  level  than  the 
surface  of  the  immediately  adjoining  bogs.  Where  this  was  not  the 
case  advantage  was  taken  of  the  circumstance  to  conduct  the  drainage 
of  the  bogs  into  trenches  for  the  supply  of  the  canal 

The  bogs  situated  to  the  south  of  the  great  belt  in  the  centre  of 
Ireland  occur  in  Tipperary,  Kilkenny,  Clare,  and  Queen's  County; 
those  to  the  north  of  that  belt  occur  in  Antrim,  Down,  Armagh,  Tyrone, 
and  Londonderry. 

It  appeared  from  the  examination  of  the  surveyors  appointed  by 
parliament  in  1810  to  investigate  the  nature  and  extent  of  the  bogs  in 
Ireland,  that  they  consist  of  "a  mass  of  the  peculiar  substance  called 
peat,  of  the  average  thickness  of  twenty-five  feet,  nowhere  less  than 
twelve  nor  found  to  exceed  forty-two — this  substance  varying  mate- 
rially in  its  appearances  and  properties  in  proportion  to  the  depth  at 
which  it  lies.  The  upper  surface  1b  covered  with  moss  of  various 
species,  and  to  the  depth  of  about  ten  feet  is  composed  of  a  mass  of 
the  fibres  of  similar  vegetables  in  different  stages  of  decomposition, 
proportioned  to  their  depth  from  the  surface,  generally  however  too 
open  in  their  texture  to  be  applied  to  the  purposes  of  fuel ;  below  this 
generally  lies  a  light  blackish-brown  turf,  containing  the  fibres  of  moss, 
still  visible  though  not  perfect,  and  extending  to  a  further  depth  of 
perhaps  ten  feet  under  this.  At  a  greater  depth  the  fibres  of  vege- 
table matter  cease  to  be  visible,  the  colour  of  the  turf  becomes  blacker 
and  the  substance  much  more  compact,  its  properties  as  fuel  more 
valuable,  and  gradually  increasing  in  the  degree  of  blackness  and  com- 
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pactness  proportionate  to  its  depth;  near  the  bottom  of  the  bog 
it  forms  a  black  mass,  which  when  dry  has  a  strong  resemblarce 
to  pitch  or  bituminous  coal,  having  a  conchoidal  fracture  in  every 
direction,  with  a  black  shining  lustre,  and  susceptible  of  receiving  a 
considerable  polish." 

The  surface  of  Irish  bogs  is  not  in  general  level ;  indeed  it  is  most 
commonly  uneven,  sometimes  swelling  into  hills  and  divided  by  val- 
leys, thus  affording  great  facilities  for  drainage.  None  of  the  bogs  of 
Ireland  which  have  been  described  occur  on  low  ground,  a  foot  which 
seemed  to  strengthen  the  opinion  of  their  having  always  originated 
from  the  decay  of  forests.  This  theory  of  the  original  formation  of 
bogs  was  at  one  time  very  generally  adopted,  but  the  result  of  more 
recent  investigations  shows  that  it  cannot  be  supported.  That  some 
bogs  may  have  been  formed  in  this  manner  is  not  denied.  It  is  stated 
in  the  '  Philosophical  Transactions,'  No.  275,  that  "  the  Romans  under 
OstoriuB,  having  slain  many  Britons,  drove  the  rest  into  the  forest  of 
Hatfield  (in  Yorkshire),  which  at  that  time  overspread  all  the  low 
country ;  and  the  conqueror  taking  advantage  of  a  strong  south-west 
wind,  Bet  fire  to  the  pitch-trees  of  which  the  forest  was  chiefly  com- 
posed, and  when  the  greater  part  of  the  trees  were  thus  destroyed,  the 
Roman  soldiers  and  captive  Britons  cut  down  the  remainder,  except  a 
few  large  ones,  which  were  left  growing  as  remembrancers  of  the  destruc- 
tion of  the  rest.  These  single  trees  did  not  long  withstand  the  action 
of  the  winds,  but  falling  into  the  rivers  intercepted  their  currents, 
and  caused  the  waters  to  rise  and  flood  the  whole  flat  country ;  hence 
the  origin  of  the  mosses  and  moory  bogs  which  were  afterwards 
formed  there."  This  moorland  near  Hatfield,  seven  miles  north-east 
from  Doncaster,  and  about  Thorne,  is  now  a  boggy  peat  covered  with 
heath,  several  feet  higher  than  the  adjoining  land,  and  very  wet ; 
whence  it  has  been  aptly  compared  to  a  sponge  full  of  water.  The 
Thorne  waste  with  some  adjacent  tracts  and  the  Hatfield  Moor  contain 
about  12,000  acres. 

Underneath  the  peat  in  many  places  the  layers  of  trees  are  found 
which  serve  to  confirm  this  theory  of  the  origin  of  these  bogs.  Some 
of  them  give  indications  of  having  been  felled  by  human  agency. 

In  the  '  Ordnance  Survey  of  the  County  of  Londonderry,'  presented 
by  Lord  Mulgrave  to  the  British  Association  during  its  meeting 
(Aug.  1885)  in  Dublin,  are  some  remarks  on  the  subject  which  are 
deserving  of  attention : — 

"In  the  production  of  bog,  Sphagnum  [Sphagnum  pahutre]  is 
allowed  on  all  hands  to  have  been  a  principal  agent,  and  superabund- 
ant moisture  the  inducing  cause.  To  account  for  such  moisture  various 
opinions  have  been  advanced,  more  especially  that  of  the  destruction 
of  large  forests,  which  by  obstructing  in  their  fall  the  usual  channels 
of  drainage,  were  supposed  to  have  caused  an  accumulation  of  water. 
TJiat  opinion  however  cannot  be  supported ;  for  as  Mr.  Aher  remarks 
in  the  '  Bog  Reports/  such  trees  as  are  found  have  generally  six  or 
seven  feet  of  compact  peat  under  their  roots,  which  are  found  standing 
as  they  grew,  evidently  proving  the  formation  of  peat  to  have  been 
previous  to  the  growth  of  the  trees,  a  fact  which  in  relation  to  firs  may 
be  verified  in  probably  every  bog  in  this  parish,  turf  from  three  to 
five  feet  thick  underlying  the  lowest  layer  of  such  trees.  This  fact  is 
indeed  so  strongly  marked  in  the  bog  which  on  the  Donegal  side 
bounds  the  road  to  Muff,  that  the  turf-cutters  having  arrived  at  the 
last  depth  of  turf,  find  timber  no  longer,  though  formerly  it  was 
abundant,  as  is  proved  by  their  own  testimony,  from  experience,  and 
by  the  few  scattered  stumps  which  still  remain  resting  on  the  present 
surface.  Not  so  however  with  oaks,  as  their  stumps  are  commonly 
found  resting  on  the  gravel  at  the  base,  or  on  the  sides  of  the  small 
hillocks  of  gravel  and  sand  which  so  often  stud  the  surfaces  of  bogs, 
and  have  by  Mr.  Aher  been  aptly  called  islands.  He  further  adds  that 
in  the  counties  of  Tipperary,  Kilkenny,  &o.  they  are  popularly  called 
Denies  (signifying  '  a  place  of  oaks '),  a  name  deserving  attention  whe- 
ther viewed  as  expressive  of  the  existing  fact  or  as  resulting  from  a 
lingering  traditionary  remembrance  of  their  former  condition,  when, 
crowned  with  oaks,  they  were  distinguishable  from  the  dense  forest 
of  firs  skirting  the  marshy  plains  around  them.  The  strong  resem- 
blance to  ancient  water-courses  of  the  valleys  and  basins  which  now 
contain  bogs,  and  the  occurrence  of  marl  and  shells  at  the  bottoms  of 
many,  naturally  suggest  the  idea  of  shallow  lakes,  a  view  of  the  subject 
adopted  in  the  '.Bog  Reports '  by  Mesas.  Nimmo  and  Griffiths.  Such 
lakes  may  have  originated  in  the  natural  inequalities  of  the  ground,  or 
been  formed. by  the  choking  up  of  channels  of  drainage  by  heaps  of 
clay  and  gravel,  or  they  may  have  been  reduced  to  the  necessary  state 
of  shallowness  by  the  gradual  wearing  away  of  obstacles  which  had 
dammed  up  and  retained  their  waters  at  a  higher  level" 

The  probable  process  of 'the  formation  of  bog  in  such  cases  is  thus 
explained  in  the '  Ordnance  Survey : ' — "  A  shallow  pool  induced  and 
favoured  the  vegetation  of  aquatic  plants,  which  gradually  crept  in 
from  the  borders  towards  the  deeper  centre.  Mud  accumulated  round 
their  root  and  stalks,  and  a  spongy  semi-fluid  mass  was  thus  formed, 
well  fitted  for  the  growth  of  moss,  which  now,  especially  Sphagnum, 
began  to  luxuriate.  This,  absorbing  a  large  quantity  of  water  and 
continuing  to  shoot  out  new  plants  above  while  the  old  were  decaying, 
rotting,  and  compressing  into  a  solid  substance  below,  gradually 
replaced  the  water  by  a  mass  of  vegetable  matter.  In  this  manner 
the  marsh  might  be  filled  up,  while  the  central  or  moister  portion 
continuing  to  excite  a  more  rapid  growth  of  the  moss,  it  would  be 
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gradually  raised  above  the  edges  until  the  whole  surface  had  attained 
an  elevation  sufficient  to  discharge  the  surface-water  by  existing  chan- 
nels of  drainage,  and  calculated  by  its  slope  to  facilitate  their  passage, 
when  a  limit  would  be  in  some  degree  set  to  its  further  increase." 

According  to  the  personal  observations  of  Mr.  Griffiths,  made  during 
many  years,  the  growth  of  turf  in  these  bogs  is  very  rapid,  amounting 
sometimes  to  two  inches  in  depth  in  one  year  :  this  however  is  stated 
to  be  an  excessive  growth  under  peculiarly  favourable  circumstances. 

The  roots  which  were  attached  to  the  ground  decay,  and  the  whole 
of  the  surface  becomes  a  floating  mass  of  long  interlaced  fibres 
which  when  taken  out  has  been  significantly  called  in  Ireland  '  Old 
Wives'  Tow/  The  black  mass  of  the  bog  is  a  mud  almost  entirely 
formed  of  decomposed  vegetable  fibres,  but  not  of  sufficient  specific 
gravity  to  sink  to  the  bottom ;  thus  producing  that  semi-liquid  state 
which  distinguishes  a  quaking  bog  from  a  peat-moss.  The  vegetation 
which  continues  on  the  surface  and  at  some  depth  below  has  the 
appearance  of  a  fine  green  turf.  In  many  cases  the  roots  are  so  matted 
together  and  so  strong  as  to  form  a  web  capable  of  bearing  the  gentle 
and  light  tread  of  a  man  accustomed  to  walk  over  bogs,  bending  and 
waving  under  him  without  breaking ;  and  while  a  person  unskilfully 
attempting  to  walk  upon  it  would  infallibly  break  through  and  be 
plunged  in  the  bog  like  a  venturous  skater  on  unsound  ice,  the  prac- 
tised '  bog-trotter '  with  proper  precautions  passes  over  them  in  safety. 
This  has  often  been  of  considerable  advantage  in  war  or  in  the  pursuit 
of  illegal  employments.  The  fugitive  escapes  over  his  native  bogs 
where  the  pursuer  cannot  venture  to  follow,  or  if  he  does  he  generally 
pays  the  penalty  of  his  ignorance  or  rashness  by  sinking  in  them. 
Many  examples  of  this  were  witnessed  in  Ireland  during  the  last  rebel- 
lion, and  many  bodies  have  been  found  in  bogs  years  after,  preserved 
from  decay  and  tanned  in  a  manner  by  the  astringent  principle  which 
is  always  found  where  vegetable  fibre  has  been  decomposed  under 
water. 

When  bogs  become  consolidated  or  compressed  they  are  called 
Peat-Mosses.  The  consolidation  here  mentioned  must  be  carried  to 
a  considerable  extent  before  the  soil  is  capable  of  sustaining  such  a 
growth  of  timber  as  it  is  seen  to  have  frequently  borne. 

An  extensive  tract  of  peat-moss  (Chat-Moss)  in  the  county  of  Lan- 
caster attracted  public  attention  some  yean  ago,  from  the  circumstance 
of  the  Liverpool  and  Manchester  railway  having  been  carried  through 
it  The  length  of  Chat-Moss  is  about  6  miles,  its  greatest  breadth 
about  3  miles,  and  its  depth  varies  from  10  to  upwards  of  30  feet,  the 
whole  of  which  is  pure  vegetable  matter  throughout,  without  the 
slightest  mixture  of  sand,  gravel,  or  other  material.  On  the  surface 
it  is  light  and  fibrous,  but  it  becomes  more  dense  below.  At  a  con- 
siderable depth  it  is  found  to  be  black,  compact,  and  heavy,  and  in 
some  respects  resembles  coal :  it  is  in  fact  exactly  similar  to  the 
composition  of  the  bogs  of  Ireland,  as  already  described. 

The  Moss  is  bounded  on  all  sides  by  ridges  of  rolled  stones  mixed 
with  clay,  which  prevent  the  immediate  discharge  of  its  waters.  It 
is  probable  that  this  bar,  by  interrupting  the  course  of  the  waters, 
originally  caused  the  growth  of  Chat-Moss.  This  moss  presents  at  its 
edges  nearly  an  upright  face ;  the  spongy  surface  of  the  moss  being 
elevated  at  a  very  short  distance  from  the  edge  from  10  to  20  feet 
above  the  level  of  the  immediately  adjoining  land.  The  immediate 
substratum  to  the  bog  is  a  bed  of  silicious  sand,  which  varies  from 
one  to  five  feet  in  thickness,  below  which  is  a  bed  of  bluish  and  some- 
times reddish  clay  marl  of  excellent  quality.  This  marl  varies  in 
thickness  very  considerably;  in  some  parts  it  is  not  more  than  three 
feet,  in  others  its  depth  has  not  been  ascertained ;  below  the  marl  is 
a  bed  of  sandstone-gravel  of  unknown  thickness.  It  is  this  bed  of 
gravel  which  extends  beyond  the  edge  of  the  bog,  and  prevents  the 
direct  discharge  of  the  waters  from  the  flat  country  to  the  north  into 
the  river  IrwelL  (See  Camden's  remarks  on  this  Moss,  in  his  '  Britan- 
nia,' voL  ii  p.  966,  Gibson's  edition.) 

About  1797  the  late  Mr.  Boscoe  of  Liverpool  began  to  improve 
Trafford-Moss,  a  tract  of  300  acres,  lying  2  miles  east  of  Chat-Moss, 
which  operation  was  so  successful  as  to  encourage  him  to  proceed 
with  the  improvement  of  Chat-Moss,  the  most  extensive  lowland  bog 
in  England,  including  7000  acres.  After  making  a  great  variety  of 
experiments  Mr.  Roscoe  gave  it  as  his  decided  opinion  "  that  the  best 
method  of  improving  moss-land  is  that  of  the  application  of  a  calca- 
reous substance,  in  sufficient  quantity  to  convert  the  moss  into  a  soil, 
and  by  the  occasional  use  of  animal  or  other  extraneous  manures, 
such  as  the  course  of  cultivation  and  the  nature  of  the  crops  may  be 
found  to  require." 

In  June  1833  an  ancient  wooden  house  was  discovered  in  Drum- 
kelin  Bog,  in  the  county  of  Donegal  in  Ireland.  The  framework  of 
the  house  was  very  firmly  put  together,  without  any  iron ;  the  roof 
was  flat  and  made  of  thick  oak  planks.  The  house  was  12  feet  square 
and  9  feet  high :  it  consisted  of  two  floors  one  above  the  other,  each 
about  4  feet  nigh ;  one  side  of  the  house  was  entirely  open.  The 
whole  stood  on  a  thick  layer  of  sand  spread  on  the  bog,  which  con- 
tinues to  the  depth  of  15  feet  below  the  foundation  of  the  house.  On 
the  same  level  as  the  foundation  of  the  house  stumps  of  oak  trees 
were  found  standing,  just  such  as  had  supplied  the  timber  of  the 
house ;  and  beneath  all  this  there  are  still  15  feet  of  peat. 

Bogs  not  unfrequently  burst  out  and  suddenly  cover  large  tracts. 
This  phenomenon  happened  in  1835  in  Ireland,  on  a  part  of  Lord 


O'Neill's  estate,  on  the  Ballymena  road,  in  the  neighbourhood  of 
Randalstown.  On  the  19th  September  an  individual  near  the  ground 
was  surprised  by  hearing  a  rumbling  noise  as  if  under  the  earth,  and 
immediately  after  a  portion  of  the  bog  moved  forward  a  few  perches, 
when  it  exhibited  a  broken  rugged  appearance,  with  a  Boft  peaty 
substance  boiling  up  through  the  chinks.  It  remained  in  this  state 
until  the  22nd,  when  it  again  moved  suddenly  forward,  covering  corn- 
fields, potato-fields,  turf-stacks,  hay-ricks,  &c  The  noise  made  by  its 
burst  was  so  loud  as  to  alarm  the  inhabitants  adjoining,  who  on 
perceiving  the  flow  of  the  bog  immediately  fled.  It  directed  its 
course  towards  the  river  Maine  which  lay  below  it;  and  so  great  was 
its  force  that  the  moving  mass  was  carried  a  considerable  way  across 
the  river.  Owing  to  the  heavy  rain  which  had  fallen  for  some  time 
previously,  the  river  forced  its  channel  through  the  matter  deposited 
m  its  bed,  and  considerable  damage  was  thus  obviated  which  would 
otherwise  have  occurred  from  the  forcing  back  of  the  waters. 

The  Irish  Amelioration  Society,  the  British  and  Irish  Peat  Company, 
and  other  associations,  have  of  late  years  been  engaged  in  converting 
turf  and  peat  into  charcoal  and  other  products.  Charcoal  from  turf 
and  peat  to  a  considerable  amount  has  already  been  made  in  Ireland. 
There  are  two  methods  of  carbonising  the  turf  or  peat,  either  to 
subject  it  to  heat  in  close  vessels,  by  which  the  other  products  are 
saved  as  well  as  the  carbon,  or  to  pile  it  in  heaps  and  apply  heat,  in  the 
same  manner  as  for  wood-charcoaL  The  heating  in  close  vessels  is 
expensive,  and  there  is  not  sufficient  compensation  in  the  distilled 
products.  The  acetic  acid  and  the  tar  are  generally  small  in  quantity 
and  the  gases  are  deficient  in  illuminating  power :  hence  the  charcoal 
is  the  only  product  of  much  value.  The  charcoal  obtained  is  from 
80  to  40  per  cent,  of  the  weight  of  the  dry  turf.  The  more  economical 
mode  of  piling  up  the  turf  in  heaps  has  hitherto  been  found  prefer- 
able. The  sods  are  regularly  arranged,  and  laid  as  close  as  possible ; 
they  are  better  for  being  large,  say  15  inches  long,  6  inches  broad,  and 
5  inches  deep.  The  heaps  are  built  hemispherically,  and  are  smaller 
than  those  of  wood.  The  mass  is  allowed  to  heat  more  than  is  necessary 
for  wood,  and  the  process  is  very  carefully  attended  to,  on  account  of  the 
great  combustibility  of  the  material.  The  quantity  of  charcoal  obtained 
by  this  method  is  from  25  to  30  per  cent,  of  the  weight  of  dry  turf. 
The  charcoal  so  obtained  is  very  light  and  very  inflammable,  and 
possesses  nearly  the  volume  of  the  turf.  It  usually  burns  with  a 
slight  flame,  as  the  volatile  matters  are  not  entirely  expelled. 
A  specimen  subjected  to  analysis  gave  the  following  result : — 
Carbon  ......     89*90 

Hydrogen 1*70 

Oxygen  and  Nitrogen   ....      4*20 
Ashes 4*20 
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For  many  industrial  purposes  charcoal  so  prepared  is  too  light,  but 
compressed  turf  converted  into  charcoal  may  attain  a  density  far 
superior  to  wood-charcoal,  and  even  equal  to  that  of  the  best  coke 
obtained  from  coal. 

It  is  of  peculiar  importance  in  the  preparation  of  charcoal  from 
turf  that  the  material  selected  should  be  as  free  as  possible  from 
impurities.  Surface-turf  generally  contains  less  than  10  per  cent,  of 
ash,  whilst  that  of  the  dense  turf  of  the  lower  strata  sometimes 
contains  from  20  to  30  per  cent.,  a  quantity  which  renders  it  unfit 
for  most  practical  purposes. 

BOG-IRON-ORE,  a  loose  earthy  ore  of  iron,  consisting  of  Peroxide 
of  Iron  and  water.  It  is  of  a  brownish-black  colour,  and  occurs  in 
low  boggy  grounds. 

BOG-MANGANESE,  a  native  hydrated  Peroxide  of  Manganese; 
also  called  Wad. 

BOGMARUS,  a  genus  of  Fishes,  to  which  the  Vaagmaer,  or  Deal- 
Fish  is  referred  by  Schneider  under  the  specific  title  of  B,  Idandicus. 
[Trachypterus.] 

BOG-MYRTLE.    [Myrica.] 

BOHEMIAN  CHATTERER.    [Bombtcilla.] 

BOHEMIAN  WAX-WING.    [Bombtcilla.] 

BOID^E,  the  fourth  family  of  the  second  order  (Ophidic)  of  Reptiles. 
This  family  is  known  by  the  following  technical  characters: — The 
ventral  shields  narrow  (except  in  Bolyeria),  transverse,  band-like,  often 
six-sided;  the  hinder  limbs  developed  under  the  skin,  formed  of 
several  bones  and  ending  in  an  exserted  horny  spine,  placed  one  on 
each  side  of  the  vent ;  the  tail  short,  generally  prehensile;  the  pupil 
oblong,  erect  (except  in  Tortrix). 

The  species  live  in  marshy  places.  Fixing  themselves  by  the  tail  to 
some  aquatic  tree,  they  allow  themselves  to  float,  and  thus  entrap  their 
prey.  They  are  without  venom,  the  absence  of  which  is  amply  com- 
pensated by  immense  muscular  power,  enabling  some  of  the  species 
to  kill  large  animals  by  constriction,  preparatory  to  swallowing  them 
whole. 

There  are  few  fables  which  have  not  some  truth  for  their  origin. 
The  voyages  of  Sinbad  have  become  proverbial ;  but  the  stories  of 
the  monstrous  serpents  in  the  valley  of  diamonds,  and  of  the  "serpent 
of  surprising  length  and  thickness,  whose  scales  made  a  rustling  as  he 
wound  himself  along,"  that  swallowed  up  two  of  his*  companions, 
probably  had  their  foundation  in  traditions  of  the  size  and  strength 
of  a  family,  of  serpents  belonging  to  the  Old  World,  but  nearly  allied 


in  their  organisation  and  habits  to  thou  which   we   are  about  to 
consider. 

Of  the  name  race  probably  ware  the  monsters  to  which  the  following 
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Aristotle  (book  viii.  c.  28)  writes  of  Libyan  serpent 
aire,  and  relates  that  certain  voyagers  to  that  coast  were  pursued  by 
aome  of  them  ao  large  that  they  overset  one  of  the  triremes.  The 
two  monstrous  snakes  Bent  by  Juno  to  strangle  the  infant  Hercules  in 
his  cradle,  described  by  Theocritus  in  his  21th  Idyll,  exhibit  some  of 
the  peculiarities  of  these  reptiles.  The  way  in  which  Theocritus 
represents  them  to  have  rolled  their  folds  around  the  boy,  and  relaxed 
them  when  dying  in  his  grasp,  indicates  the  habit  of  a  constricting 
serpent.  Virgil's  Laocoon,  and  the  unrivalled  marble  group,  which 
the  poet's  description  most  probably  called  into  existence,  owe  their 
origin  undoubtedly  to  the  stories  current  of  constricting  serpents. 
Valerius  Maximus  (book  L  c.  8,  i.  19),  quoting  Livy,  gives  a  relation 
of  the  alarm  into  which  the  Romans  under  Hflgulus  were  thrown  by 
an  enormous  snake,  which  had  its  lair  on  the  banks  of  the  Bagndas 
or  Magndas  (Mejerda),  near  Utica.  It  is  said  to  have  swallowed  many 
of  the  soldiers,  to  have  killed  others  in  its  folds,  and  to  have  kept  the 
army  from  the  river  j  till  at  length,  being  invulnerable  by  ordinary 
weapons,  it  was  destroyed  by  heavy  stones  slung  from  the  military 
engines  used  in  sieges.  But  according  to  the  historian  its  persecution 
of  the  army  did  not  oeass  with  its  death ;  for  the  waters  were  polluted 
with  its  gore,  and  the  air  with  the  steams  from  its  corrupted  carcass, 
to  suoh  a  degree  that  the  Bomana  were  obliged  to  move  their  camp, 
taking  with  them  however  the  skill,  120  feet  in  length,  which  was  sent 
to  Borne.  Qelliua,  Orosius,  Florus,  Silius  1  (aliens,  and  Zonaras,  make 
mention  of  the  same  serpent  nearly  to  the  same  effect.  Pliny  (viii.  11, 
'  De  Serpentibus  Maximia  et  Hois')  says  that  Hegasthenee  writes  that 
serpents  grow  to  such  a  sixe  in  India  that  they  swallowed  entire  stags 
and  bulla.  (See  also  Nearchus,  quoted  by  Arrian,  'Indie.'  IS.)  He 
speaks  too  of  the  Bagradian  serpent  above  mentioned  as  matter  of 
notoriety,  observing  that  it  was  120  feet  long,  and  that  its  skin  and 
jaws  wan  preserved  in  a  temple  at  Rome  till  the  time  of  the  Numan- 
tine  war :  and  he  adds,  that  the  serpents  called  floor  in  Italy  confirm 


my  paper  would  fail  me  before  I  enumerated  them  all ;  nevertheless 
I  must  say  something  about  the  great  ones,  which  sometimes  exceed 
36  feet  in  length,  and  are  of  such  capacity  of  throat  and  stomach  that 
they  swallow  entire  boara."  He  then  speaks  of  the  great  power  of 
distention  in  the  jaws,  adding,  "  To  confirm  this  there  are  those  alive 
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>y  are  not  veno- 
oiuua,  mil  uiev  strangle  oy  puwemuiy  applying  tneir  iblda  around  the 
body  of  a  man  or  other  animal"  Mr.  H'Leod,  in  his  interesting 
'  Voyage  of  H.  M.  B.  Alceste,'  p.  812,  gives  the  following  account : — 

"  It  may  here  be  mentioned  that  during  a  captivity  of  aome  months 
at  Whidah,  in  the  kingdom  of  Dahomey,  on  the  coast  of  Africa,  the 
author  of  this  narrative  had  opportunities  of  observing  snakes  more 
than  doable  the  size  of  this  one  just  described  ;  but  he  cannot  venture 
to  say  whether  or  not  they  were  of  the  same  species,  though  ha  has 
no  doubt  of  their  being  of  the  genus  Boa.  Tney  killed  their  prey 
however  precisely  in  a  similar  manner,  and  from  their  superior  bulk 
were  capable  of  swallowing  animals  much  larger  than  goata  or  sheep. 
Governor  Abson,  who  had  for  37  years  resided  at  Fort  William  (one 
of  the  African  Company's  settlements  there),  described  some  desperate 
struggles  which  ha  had  either  seen,  or  had  come  to  his  knowledge, 
between  the  snakes  and  wild  beasts  as  well  as  the  smaller  cattle,  in 
which  the  former  were  always  victorious.  A  negro  herdsman  belong- 
ing to  Mr.  Abson  (who  afterwards  limped  for  many  years  about  the 
fort)  had  been  seized  by  one  of  these  monsters  by  the  thigh,  but  from 
his  situation  in  a  wood  the  serpent,  in  attempting  to  throw  himself 
around  him,  got  entangled  with  a  tree  ;  ana  the  man  being  thus 
preserved  from  a  state  of  compression  which  would  instantly  have 
rendered  him  quite  powerless,  had  presence  of  mind  enough  to  cut 
with  a  large  knife  which  he  carried  about  with  him  deep  gashes  in  the 
neck  and  throat  of  his  antagonist,  thereby  killing  Mm,  and  disengaging 
himself  from  his  frightful  situation.  He  never  afterwards  however 
recovered  the  use  of  that  limb,  which  had  sustained  considerable 
injury  from  his  fangs  and  the  mere  force  of  his  jaws."  ATI  these 
gigantic  serpents  were  moat  probably  the  Pythons  of  modern  nomen- 
clature. 
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this,  for  that  they  grow  to  such  s.  size  that  in  the  belly  of  one  killed 
on  the  Vatican  Hill  in  the  reign  of  Claudius  an  entire  infant  was  found. 
Suetonius  (in '  Octav.'  43)  mentions  the  exhibition  of  a  serpent  SO  cubits 
in  length  in  front  of  the  comitiutn.  But  without  multiplying  instances 
from  JSlisu  and  others,  we  will  now  come  to  more  modern  accounts. 
Bontius  (v.  23)  says,  "  The  Indian  serpents  are  so  multitudinous  that 


According  to  Pliny  the  name  Boa  was  given  to  these  serpents 
because  they  were  said  to  be  at  first  nourished  by  the  milk  of  cows, 
and  Johnston  and  others  observe  that  thnj  derived  the  name  not  so 
much  from  their  power  of  swallowing  oien  as  from  a  story  current  in 
old  times  of  their  following  the  herds  sod  sucking  their  udders.  Boa, 
is  also  stated  by  soma  to  be  the  Brazilian,  name  for  a  serpent. 
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Before  entering  upon  the  subdivisions  of  this  family  we  will  examine 
some  of  the  moat  remarkable  points  in  the  structure  and  organisation 
of  the  lioidtt . 

On  looking  at  the  accompanying  representation  of  the  ikeleton  of  a 
Boa  Conitrictor,  drawn  from  the  beautiful  preparation  in  the  BritUh 
Museum,  we  first  obsnrve  the  strung  oloee-aet  teeth,  of  which  there 
is  a  double  row  on  each  Bide  of  the  upper  jaw,  all  pointing  backwards, 
and  giving  the  serpent  the  firmest  bold  of  its  struggling  victim, 
which  is  thus  deprived  of  the  power  of  withdrawing  itself  when  onoe 
locked  within  the  deadly  jaws.  Serpents  do  not  masticate.  The  prey 
is  awallowed  whole,  and  to  assist  deglutition  their  under  jaw  consists 
of  two  bones  easily  separable  at  the  symphysis,  or  point  of  junction, 
while  the  bone  similar  to  the  os  qoadratum  in  birds,  by  the  inter- 
vention of  which  it  is  fitted  to  the  cranium,  further  facilitates  the  act. 
The  upper  jsw  moreover  ia  so  constructed  aa  to  admit  of  considerable 

We  next  observe  the  spine,  formed  for  the  most  extensive  mobility, 
and  the  multitude  of  ribs  constructed  as  organs  of  rapid  progression, 
when  joined  to  the  belly-scales,  or  scuta,  with  which  the  whole  inferior 
surface  of  the  body  may  he  said  to  be  shod.  "  When  the  snake," 
writes  Sir  Everard  Home,  "  begins  to  put  itself  in  motion,  the  ribs  of 
the  opposite  sides  are  drawn  apart  from  each  other,  and  the  small 
cartilages  at  the  end  of  them  are  bent  upon  the  upper  surfaces  of  the 
abdominal  scuta  on  which  the  ends  of  the  ribs  rest,  and  as  the  ribs 
mors  in  pairs  the  scutum  under  each  pair  is  carried  along  with  it. 
Thii  scutum  by  its  posterior  edge  lays  hold  of  the  ground,  and 
becomes  a  fixed  point  from  whence  to  set  out  anew.  This  motion  is 
beautifully  seen  when  a  snake  is  climbing  over  an  angle  to  gat  upon  a 
flat  surface.  When  the  animal  is  moving  it  alters  its  shape  from  a 
circular  or  oval  form  to  something  approaching  to  a  triangle,  of  which 
the  surface  on  the  ground  forms  the  base.  The  coluber  and  boa 
having  large  abdominal  scuta,  which  may  be  considered  aa  hoofs  or 
shoes,  are  the  best  fitted  for  this  kind  of  progressive  motion."  ('Lec- 
tures on  Comparative  Anatomy,'  vol.  L) 

Sir  Everard,  in  the  same  lecture,  speaking  of  the  ribs  aa  organs  of 
locomotion,  says  : — "  An  observation  of  Sir  Joseph  Banks  during  the 
exhibition  of  a  coluber  of  unusual  siie  first  led  to  tlua  discovery. 
While  it  was  moving  briskly  along  the  carpet  he  said  he  thought  he 
saw  the  ribs  come  forward  in  succession  like  the  feet  of  a  caterpillar. 
This  remark  lad  me  to  examine  the  animal's  motion  with  mora 
accuracy,  and  on  putting  the  hand  under  its  belly  while  the  snake 
was  in  the  act  of  passing  over  the  palm  the  ends  of  the  ribs  were 
distinctly  felt  pressing  upon  the  surface  in  regulr-  ■"■"■■■ton  mn  ••  tn 
leave  no  doubt  of  the  ribs  forming  so  many  psi 
the  animal  moves  its  body  from  place  to  place." 
of  thii  discovery  is  due  to  the  sharp-sighted  Tyson,  who  was  the  first 
to  observe  the  locomotive  power  of  the  ribs  of  the  £011. 

Sir  Everard  iSomc  informs  us  by  what  additional  mechanism  this 
faculty  is  effected.  The  ribs,  he  observes,  are  not  articulated  in  snakes 
between  the  vertebra),  but  each  vertebra  has  a  rib  attached  to  it  by 
two  slightly  concave  surfaces  that  move  upon  a  convex  protuberance 
on  the  side  of  the  vertebra,  by  which  means  the  extent  of  motion  is 
unusually  great ;  and  the  lower  end  of  each  vertebra  having  a  globular 
form  fitted  to  a  concavity  in  the  upper  end  of  the  vertebra  below  it, 
they  move  readily  on  one  another  in  all  directions.  The  muscles 
which  bring  the  ribs  forward,  according  to  Sir  Everard,  consist  of  five 
seta — one  from  the  transversa  process  of  each  vertebra  to  the  rib 
immediately  behind  it,  which  rib  ii  attached  to  the  next  vertebra. 
The  next  set  goes  from  the  ribalittle  way  from  the  spine,  just  beyond 
when  the  former  terminates ;  it  passes  over  two  ribs,  sending  a  slip 
to  each,  and  is  inserted  into  the  third  :  there  is  a  slip  also  connecting 
It  with  the  next  muscle  in  succession.  Under  this  is  the  third  set, 
which  arises  from  the  posterior  side  of  each  rib,  passes  over  two  ribs, 
sending  a  lateral  slip  to  the  next  muscle,  and  is  inserted  into  the  third 
rib  behind  it  The  fourth  est  passes  from  one  rib  over  the  next,  and 
is  inserted  into  the  second  rib.  The  fifth  set  goes  from  rib  to  rib. 
On  the  inside  of  the  cheat  there  is  a  strong  set  of  muscles  attached  to 
the  anterior  surface  of  each  vertebra,  and  passing  obliquely  forwards 
over  four  ribe  to  be  inserted  into  the  fifth,  nearly  at  the  middle  jnrt 
between  the  two  extremities.  From  this  part  of  each  rib  a  strong 
flat  muscle  comes  forward  on  each  aide  before  the  viscera,  forming 
the  abdominal  muscles,  and  uniting  In  a  beautiful  middle  tendon,  so 
that  the  lower  half  of  each  rib  which  is  beyond  the  origin  of  this 
muscle,  and  which  is  only  laterally  oonnected  to  it  by  loose  cellular 
membrane,  is  external  to  the  belly  of  the  animal,  and  is  used  for  the 
purpose  of  progressive  motion  ;  while  that  half  of  each  rib  next  the 
spine,  aa  far  aa  the  lungs  extend,  is  employed  in  respiration.  At  the 
termination  of  each  rib  is  a  small  cartilage  in  shape  corresponding 
the  rib,  only  tapering  to  the  point.  Those  of  the  opposite  ribs  have 
no  connection,  and  when  the  ribs  are  drawn  outwards  by  the  muscles, 
they  are  separated  to  some  distance,  and  rest  through  their  whole 
length  on  the  inner  surface  of  the  abdominal  scuta,  to  which  they  are 
connected  by  a  set  of  abort  muscles  ;  they  have  also  a  connection  with 
the  cartilages  of  the  neighbouring  ribe  by  a  set  of  short  straight 
muscles.  These  observations  apply  to  snakes  in  general,  but  the 
muaolas  have  been  examined  in  a  Boa  Cowtrictor  S  feet  S  inches  long 
in  the  Hunterian  Museum.  In  all  snakes,  adds  the  author, 
■e  continued  to  the  anna,  but  the  lungs  seldom  occupy  : 


one  half  of  the  extent  of  the  cavity  covered  by  tike  ribs.  Con- 
sequently these  lower  ribs  can  only  be  employed  for  the  purpose  of 
progressive  motion,  and  therefore  correspond  in  that  respect  with 
the  ribs  in  the  Draco  volatu  superadded  to  form  the  wings. 

The  subjoined  out,  copied  from  that  given  as  an  illustration  by  Sir 
Everard  Home,  will  explain  the  articulating  surfaces  of  the  vertebra) 
and  riba ;  and  on  the  under  surface  of  the  former  will  be  seen  the 
protuberance  for  the  attachment  of  the  muscles  which  are  employed 
in  crushing  the  fri'-it'r  round  which  the  snake  entwine"  " 
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The  cut  exhibits  two  vertebra,  and  portions  of  two  ribs  of  a  so- 
called  Boa  Constrictor,  drawn  from  a  skeleton  sent  from  the  East  Indies 
by  the  late  Sir  William  Jones,  and  deposited  in  the  Hunterian  Museum. 
The  letters,  a,  it,  point  to  the  protuberance  on  the  under  surface  for 
the  attachment  of  the  constricting  muscles,  according  to  Sir  Everard 

Though  the  term  Boa  Constrictor  is  used  throughout  by  Sir  Everard 
Home  in  his  lecture,  there  can  be  little  doubt  that  the  serpent  sent 
from  India  by  Sir  William  Jones  was  a  Python.  The  small  specimen 
from  which  the  description  of  the  organs  employed  in  progressive 
motion-was  token  may  have  been  a  boa.  But  whether  boa  or  python, 
it  would  have  had  the  hooka  or  spurs  near  the  vent,  and  the  bones  and 
muscles  belonging  to  these  spurs,  which  are  of  no  small  consequence 
in  the  organisation  of  a  boa  or  a  python,  rudiments  of  limbs  inough 
they  be;  these  appear  to  have  escaped  Sir  Everard  Home's  observation, 
occupied  as  he  was  in  following  out  the  mechanism  of  progressive 
motion. 

No  one  can  read  of  the  habits  of  these  reptiles  in  a  state  of  nature 
without  perceiving  the  advantage  which  they  gain  when  holding  on  by 
their  tails  on  a  tree,  their  heads  and  bodies  in  ambush,  and  half 
floating  on  aome  sedgy  river,  they  surprise  the  thirsty  animal  that 
seeks  the  stream.  '  These  hooks  help  the  serpent  to  maintain  a  fixed 
point  [  they  become  a  fulcrum  which  gives  a  double  power  to  his 


energies.  Dr.  Mayer  detected  these  rudiments  of  limbs,  and  has  well 
explained  their  anatomy.  Ho  says  that  the  spur  or  nail  on  each  side 
of  the  vent  in  the  Boa  Constrictor  and  other  species  of  the  genus  is  a 
true  naiL  in  the  cavity  of  which  is  a  little  demi-oartilaginoua  bone,  or 
ungual  phalanx,  articulated  with  another  bone  much  stronger  which 
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U  concealed  under  the  akin.  This  second  bone  of  the  rudiment  of  a 
foot  in  the  Boot  has  an  external  thick  condyle,  with  which  the  ungual 
phalanx  is  articulated,  as  above  stated ;  it  presents,  besides  a  smaller 
internal  apophysis,  which  places  it  in  connection  with  the  other  bones 
of  the  skeleton.  These  bones  are  the  appendages  of  a  tibia,  or  leg- 
bone,  the  form  and  relative  position  of  which  will  be  understood  by  a 
reference  to  the  subjoined  cuts,  copied  from  Dr.  Mayer's  '  Memoir.' 
('  Trans.  Soc.  Nat.  Curios./  translated  in  '  Annalea  des  Sciences '  for 
1826.) 

The  previous  figure  represents  the  tail  of  a  Boa  Constrictor; 
a,  the  vent;  6,  the  hook  or  spur  of  the  left  side ;  c,  the  subcutaneous 
muscle ;  d,  ribs  and  intercostal  muscles ;  e,  transverse  muscle  of  the 
abdomen ;  /,  bone  of  the  leg  enveloped  in  its  muscles ;  g,  abductor 
muscle  of  the  foot ;  h,  adductor  muscle  of  the  foot.  The  arrange- 
ment of  the  scuta,  or  shields,  of  one  entire  piece  under  the  tail, 
characteristic  of  the  true  Boas,  will  be  here  observed.  In  the  Pythons 
the  shields  beneath  the  tail  are  ranged  in  pairs. 

We  here  have  a  representation  of  the  osteology  of  this  rudimen- 
tary limb,  taken  from  the  same  author.  Fig.  1  represents  the  left 
posterior  limb  of  the  Boa 
ScytaU,  seen  anteriorly:  _. 

o,  tibia,  or  leg-bone;  &,***.  *   BL  «*•  » 

external  bone  of  the 
tarsus;  c,  internal  bone 
of  the  tarsus;  d,  bone 
of  the  metatarsus  with 
its  apophysis;  c,  nail  or 
hook. 

Fig.  2  represents  the 
same  limb,  seen  pos- 
teriorly. 

Doctors  Hopkinson  e 
and  Pancoast  have  given 
in  the  'Transactions  of 
the  American  Philoso- 
phical Society/  held  at 
Philadelphia,  for  promoting  useful  knowledge  (vol.  r.  new  series, 
part  L),  an  interesting  account  of  the  visceral  anatomy  of  the  Python 
(Cuvier),  described  by  Daudin  as  the  Boa  reticulata.  And  here  it  may 
be  as  well  to  remark  that  the  differences  between  the  Boas  and  the 
Pythons  are  so  small,  that  the  accounts  given  of  the  constricting 
powers  and  even  of  the  principal  anatomical  details  of  the  one,  may 
be  taken  as  illustrative  of  the  same  points  in  the  history  of  the  other. 

Perhaps  the  best  way  of  illustrating  the  habits  of  these  creatures 
in  seizing  and  killing  their  prey  is  to  relate  some  of  the  incidents 
with  which  books  of  travels  abound. 

Mr.  M'Leod,  in  his  'Voyage  of  H.M.S.  Aloeste/  gives  the  following 
painfully  vivid  account  of  a  serpent,  a  native  of  Borneo,  16  feet  long, 
and  of  about  18  inches  in  circumference,  which  was  on  board.  There 
were  originally  two;  but  one,  to  use  Mr.  M'Leod's  expression, 
"  sprawled  overboard  and  was  drowned." 

"  During  his  stay  at  Ryswick,"  says  Mr.  M'Leod,  speaking  of  the 
survivor,  "  he  is  said  to  have  been  usually  entertained  with  a  goat  for 
dinner,  once  in  every  three  Or  four  weeks,  with  occasionally  a  duck  or 
a  fowl  by  way  of  a  dessert  The  live-stock  for  his  use  during  the 
passage,  consisting  of  six  goats  of  the  ordinary  size,  were  sent  with  him 
on  board,  five  being  considered  as  a  fair  allowance  for  as  many  months. 

"  At  an  early  period  of  the  voyage  we  had  an  exhibition  of  his 
talent  in  the  way  of  eating,  which  was  publicly  performed  on  the 
quarter-deck,  upon  which  his  crib  stood.  The  sliding  part  being 
opened,  one  of  the  goats  was  thrust  in,  and  the  door  of  the  cage  was 
shut  The  poor  goat,  as  if  instantly  aware  of  all  the  horrors  of  its 
perilous  situation,  immediately  began  to  utter  the  most  piercing  and 
distressing  cries,  butting  instinctively  at  the  same  time,  with  its  head 
towards  the  serpent,  in  Belf-defence. 

**  The  snake,  which  at  first  appeared  scarcely  to  notice  the  poor 
animal,  soon  began  to  stir  a  little,  and  turning  his  head  in  the  direction 
of  the  goat,  he  at  length  fixed  a  deadly  and  malignant  eye  on  the 
trembling  victim,  whose  agony  and  terror  seemed  to  increase;  for 
previous  to  the  snake  seizing  his  prey,  it  shook  in  every  limb,  but  still 
continuing  its  unavailing  show  of  attack,  by  butting  at  the  serpent, 
which  now  became  sufficiently  animated  to  prepare  for  the  banquet 
The  first  operation  was  that  of  darting  out  his  forked  tongue,  and  at 
the  same  time  rearing  a  little  his  head ;  then  suddenly  seizing  the 
goat  by  the  fore-leg  with  his  fangs,  and  throwing  it  down,  it  was 
encircled  in  an  instant  in  his  horrid  folds.  So  quick  indeed  and  so 
instantaneous  was  the  act,  that  it  was  impossible  for  the  eye  to  follow 
the  rapid  convolution  of  his  elongated  body.  It  was  not  a  regular 
screw-like  turn  that  was  formed,  but  resembling  rather  a  knot,  one 
part  of  the  body  overlaying  the  other,  as  if  to  add  weight  to  the 
muscular  pressure,  the  more  effectually  to  crush  the  object  During 
this  time  he  continued  to  grasp  with  his  fangs,  though  it  appeared  an 
unnecessary  precaution,  that  part  of  the  animal  which  he  had  first 
seized.  He  then  slowly  and  cautiously  unfolded  himself,  till  the  goat 
fell  dead  from  his  monstrous  embrace,  when  he  began  to  prepare 
himself  for  swallowing  it  Placing  his  mouth  in  front  of  the  dead 
animal,  he  commenced  by  lubricating  with  his  saliva  that  part  of  the 
goat,  and  then  taking  its  muzzle  into  his  mouth,  which  had,  and 


indeed  always  has,  the  appearance  of  a  raw  lacerated  wound,  he  sucked 
it  in,  as  far  as  the  horns  would  allow.  These  protuberances  opposed 
some  little  difficulty,  not  so  much  from  their  extent  as  from  their 
points ;  however  they  also  in  a  very  short  time  disappeared,  that  is  to 
say,  externally ;  but  their  progress  was  still  to  be  traced  very  distinctly 
on  the  outside,  threatening  every  moment  to  protrude  through  the 
skin.  The  victim  had  now  descended  as  far  as  the  shoulders ;  and  it 
was  an  astonishing  sight  to  observe  the  extraordinary  action  of  the 
snake's  muscles  when  stretched  to  such  an  unnatural  extent — an 
extent  which  must  have  utterly  destroyed  all  muscular  power  in  any 
animal  that  was  not  like  himself  endowed  with  very  peculiar  faculties 
of  expansion  and  action  at  the  same  time.  When  his  head  and  neck 
had  no  other  appearance  than  that  of  a  serpent's  skin  stuffed  almost 
to  bursting,  still  the  workings  of  the  muscles  were  evident ;  and  his 
power  of  suction,  as  it  is  erroneously  called,  unabated ;  it  was  in  fact 
the  effect  of  a  contractile  muscular  power,  assisted  by  two  rows  of 
strong  hooked  teeth.  With  all  this  he  must  be  so  formed  as  to  be 
able  to  suspend  for  a  time  his  respiration ;  for  it  is  impossible  to 
conceive  that  the  process  of  breathing  could  be  carried  on  while  the 
mouth  and  throat  were  so  completely  Btuffed  and  expanded  by  the 
body  of  the  goat,  and  the  lungs  themselves  (admitting  the  trachea  to 
be  ever  so  hard)  compressed  as  they  must  have  been  by  its  passage 
downwards. 

"The  whole  operation  of  completely  gorging  the  goat  occupied 
about  two  hours  and  twenty  minutes,  at  the  end  of  which  time  the 
tumefaction  was  confined  to  the  middle  part  of  the  body,  or  stomach, 
the  superior  parts,  which  had  been  so  much  distended,  having 
resumed  their  natural  dimensions.  He  now  coiled  himself  up  again, 
and  lay  quietly  in  his  usual  torpid  state  for  about  three  weeks  or  a 
month,  when  nis  last  meal  appearing  to  be  completely  digested  and 
dissolved,  he  was  presented  with  another  goat,  which  he  killed  and 
devoured  with  equal  facility.  It  would  appear^  that  almost  all  he 
swallows  is  converted  into  nutrition,  for  a  small  quantity  of  calcareous 
matter  (and  that  perhaps  not  a  tenth  part  of  the  bones  of  the  animal), 
with  occasionally  some  of  the  hairs,  seemed  to  compose  his  general 
issces.    .... 

"  It  was  remarked,  especially  by  the  officers  of  the  watch,  who  had 
better  opportunities  of  noticing  this  circumstance,  that  the  goats  had 
always  a  great  horror  of  the  serpent,  and  evidently  avoided  that  side 
of  the  deck  on  which  his  cage  stood."    (P.  305.) 

Mr.  Broderip,  in  the  second  volume  of  the '  Zoological  Journal,' 
after  referring  to  Mr.  M'Leod's  interesting  narrative,  of  the  correctness 
of  which,  as  far  as  it  goes,  he  says  he  has  not  a  single  doubt,  and 
observing  that  two  points  in  that  description  struck  hiin  forcibly,  the 
one  as  being  contrary  to  the  probable  structure  of  the  animal,  and  the 
other  as  being  contrary  to  Mr.  Broderip's  observations,  proceeds  to 
give  the  following  account  of  the  manner  in  which  the  serpent  takes 
its  prey  in  this  country. 

Mr.  Broderip  had  an  opportunity  of  seeing  one  of  these  creatures 
when  kept  in  the  Tower.  The  keeper  says  Mr.  Broderip  "  sent  to 
inform  me  that  one  of  these  reptiles  had  just  cast  his  skin,  at  which 
period  they,  in  common  with  other  serpents,  are  most  active  and  eager 
for  prey.  Accordingly  I  repaired  with  somo  friends  to  the  Tower, 
where  we  found  a  spacious  cage,  the  floor  of  which  consisted  of  a  tin 
case  covered  with  red  baize  and  filled  with  warm  water,  so  as  to  pro- 
duce a  proper  temperature.  There  was  the  snake,  'positis  novus 
exuviis/  gracefully  examining  the  height  and  extent  of  his  prison  as 
he  raised,  without  any  apparent  effort,  his  towering  head  to  the  roof 
and  upper  parts  of  it,  full  of  life,  and  brandishing  his  tongue. 

'*  A  large  buck  rabbit  was  introduced  into  the  cage.  The  snake  was 
down  and  motionless  in  a  moment  There  he  lay  like  a  log  without 
one  symptom  of  life,  save  that  which  glared  in  the  small  bright  eye 
twinkling  in  his  depressed  head.  The  rabbit  appeared  to  take  no 
notice  of  him,  but  presently  began  to  walk  about  the  cage.  The 
snake  suddenly,  but  almost  imperceptibly,  turned  his  head  according 
to  the  rabbit* s  movements,  as  if  to  keep  the  object  within  the  range  of 
his  eye.  At  length  the  rabbit,  totally  unconscious  of  his  situation, 
approached  the  ambushed  head.  The  snake  dashed  at  him  like 
lightning.  There  was  a  blow — a  scream — and  instantly  the  victim 
was  locked  in  the  coils  of  the  serpent  This  was  done  almost  too 
rapidly  for  the  eye  to  follow :  at  one  instant  the  snake  was  motion- 
less ;  in  the  next  he  was  one  congeries  of  coils  round  his  prey.  He 
had  seized  the  rabbit  by  the  neck  just  under  the  ear,  and  was  evidently 
exerting  the  strongest  pressure,  round  the  thorax  of  the  quadruped ; 
thereby  preventing  the  expansion  of  the  chest,  and  at  the  same  time 
depriving  the  anterior  extremities  of  motion.  The  rabbit  never  cried 
after  the  first  seizure ;  he  lay  with  his  hind  legs  stretched  out,  still 
breathing  with  difficulty,  as  could  be  seen  by  the  motion  of  his  flanks. 
Presently  he  made  one  desperate  struggle  with  his  hind  legB ;  but  the 
snake  cautiously  applied  another  coil  with  such  dexterity  as  com- 
pletely to  manacle  the  lower  extremities,  and,  in  about  eight  minutes, 
the  rabbit  was  quite  dead.  The  snake  then  gradually  and  carefully 
uncoiled  himself,  and,  finding  that  his  victim  moved  not,  opened  his 
mouth,  let  go  his.  hold,  and  placed  his  head  opposite  to  the  fore  part 
of  the  rabbit  The  boa  generally,  I  have  observed,  begins  with  the 
head ;  but  in  this  instance  the  serpent,  having  begun  with  the  fore 
legs,  was  longer  in  gorging  his  prey  than  usual,  and  in  consequence  of 
the  difficulty  presented  by  the  awkward  position  of  the  rabbit*  the 
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dilatation  and  secretion  of  lubricating  mucus  were  excessive.  The 
serpent  first  got  the  fore  legs  into  his  mouth ;  he  then  coiled  himself 
round  the  rabbit,  and  appeared  to  draw  out  the  dead  body  through 
his  folds ;  he  then  began  to  dilate  his  jaws,  and  holding  the  rabbit 
firmly  in  a  coil  as  a  point  of  resistance,  appeared  to  exercise  at 
intervals  the  whole  of  his  anterior  muscles  in  protruding  his  stretched 
jaws  and  lubricated  mouth  and  throat  at  first  against  and  soon  after 
gradually  upon  and  over  his  prey.  The  curious  mechanism  in  the 
jaws  of  serpents  which  enables  them  to  swallow  bodies  so  dipropor- 
tioned  to  their  apparent  bulk  is  too  well  known  to  need  description ; 
but  it  may  be  as  well  to  state  that  the  symphysis  of  the  under  jaw 
was  separated  in  this  case,  and  in  others  which  I  have  had  an  oppor- 
tunity of  observing.  When  the  prey  was  completely  ingulphed,  the 
serpent  lay  for  a  few  moments  with  his  dislocated  jaws  still  dropping 
with  the  mucus  which  had  lubricated  the  parts,  and  at  this  time  he 
looked  quite  sufficiently  disgusting.  He  then  stretched  out  his  neck, 
and  at  the  same  moment  the  muscles  seemed  to  push  the  prey  further 
downwards.  After  a  few  efforts  to  replace  the  parts,  the  jaws 
appeared  much  the  same  as  they  did  previous  to  the  monstrous  repast. 

"  I  now  proceed  to  the  first  of  the  two  points  above  alluded  to,  and 
have  to  state  my  opinion  that  the  Boa  Constrictor  does  respire  'when 
his  head  and  neck  have  no  other  appearance  than  that  of  a  serpent's 
skin  stuffed  almost  to  bursting ; '  and  I  think  that,  upon  a  more  close 
examination,  the  same  phenomenon  would  .have  been  observable  in 
the  serpent  shipped  at  Batavia.  It  is  to  be  regretted  that  the  dissec- 
tion of  that  serpent  appears  to  have  been  confined  to  the  stomach ;  at 
least  nothing  is  said  of  any  other  part  of  the  animal.  I  have  never 
had  an  opportunity  of  dissecting  the  pulmonary  system  of  a  boa,  or 
of  satisfying  myself  as  to  the  structure  of  the  extremely  long  trachea, 
which  must  be  very  firm  to  resist  such  an  immense  pressure ;  but  I 
believe,  from  a  near  and  accurate  inspection,  in  company  with  others, 
that  respiration  goesjon  during  the  period  of  the  greatest  dilatation. 
While  these  serpents  are  in  the  act  of  constringing  or  swallowing  their 
prey,  they  appear  to  be  so  entirely  pervaded  by  the  6pt^is  [appetite] 
which  then  governs  them,  that  I  am  convinced  they  would  suffer  them- 
selves to  be  cut  in  pieces  before  they  would  relinquish  their  victim. 
I  have  assisted  in  taking  them  up,  and  removing  them  with  their  prey 
in  their  coils,  without  their  appearing  to  be  in  the  least  disturbed  by  the 
motion,  excepting  that,  if  after  the  victim  is  no  more  and  the  constric- 
tion is  somewhat  relaxed,  an  artificial  motion  be  given  to  the  dead 
body,  they  instantly  renew  the  constriction.  When  thus  employed 
they  may  be  approached  closely  and  with  perfect  security  for  the 
reason  above  stated,  and  I  have  uniformly  found  that  the  larynx  is, 
during  the  operation  of  swallowing,  protruded  sometimes  as  much  as 
a  quarter  of  an  inch  beyond  the  edge  of  the  dilated  lower  jaw.  I 
have  seen,  in  company  with  others,  the  valves  of  the  glottis  open  and 
shut,  and  the  dead  rabbit's  fur  immediately  before  tike  aperture 
stirred,  apparently  by  the  serpent's  breath,  when,  his  jaws  and  throat 
were  stuffed  and  stretched  to  excess.  In  the  case  above  mentioned, 
where  the  prey  was  taken  very  awkwardly,  and  the  dilatation  was 
consequently  much  greater  than  usual,  I  saw  this  wonderful  adapta- 
tion of  means  to  the  exigencies  of  the  animal  much  more  clearly  than 
I  had  ever  seen  it  before. 

"  With  regard  to  the  next  point,  it  is  more  difficult  to  account  for 
the  variance  between  the  agony  of  antipathy  shown  by  the  goat  as 
described  by  Mr.  M'Leod,  and  the  indifference  which  I  have  uniformly 
observed  in  the  full  grown  fowls  and  rabbits  presented  to  these 
serpents  for  prey.  Immediately  after  our  boa  had  swallowed  his  first 
rabbit,  a  second  was  introduced ;  but  the  serpent  now  exhibited  a 
very  different  appearance.  The  left  side  of  his  lower  jaw  was  hardly 
in  its  place,  and  he  moved  about  the  cage  instead  of  lying  in  wait  as 
on  the  former  occasion.  As  for  the  rabbit,  after  he  had  been  incarce- 
rated a  little  while,  he  treated  the  snake  with  the  utmost  contempt, 
biting  it  when  in  his  way,  and  moving  it  aside  with  his  head.  The 
snake,  not  having  his  tackle  in  order,  for  his  jaw  was  not  yet  quite 
right,  appeared  anxious  to  avoid  the  rabbit,  which  at  last  stumbled 
upon  the  snake's  head  in  his  walks,  and  began  to  treat  it  so  roughly, 
that  the  rabbit  was  withdrawn  for  fear  of  his  injuring  the  snake. 
This  treatment  of  the  snake  by  the  rabbit  did  not  appear  to  be  the 
effect  of  anger  or  hatred,  but  to  be  adopted  merely  as  a  mode  of 
removing  something,  which  he  did  not  appear  to  understand,  out  of 
his  way.  I  have  seen  many  rabbits  and  fowls  presented  to  different 
specimens  of  boa  for  prey,  and  I  never  saw  the  least  symptom  of 
uneasiness  either  in  the  birds  or  quadrupeds.  They  appear  at  first  to 
take  no  notice  of  the  serpent,  large  as  it  is,  and  when  they  do  discover 
it  they  do  not  start,  but  seem  to  treat  it  with  the  greatest  indifference. 
I  remember  one  evening  going  up  into  the  room  where  one  of  these 
snakes  was  kept  at  Exeter  'Change,  and  seeing  the  hen  which  was 
destined  for  the  prey  of  the  boa,  very  comfortably  at  roost  upon  the 
serpent.  The  keeper  took  the  hen  in  his  hands  and  held  it  opposite 
to  the  head  of  the  snake,  without  succeeding  in  inducing  him  to  take 
the  bird,  which,  when  let  out  of  the  keeper's  hands  again,  settled 
herself  down  upon  the  serpent  for  the  night. 

"  The  only  solution  which  I  can  offer  of  the  difference  between 
Mr.  M'Leod's  description  and  my  experience,  is  one  which  I  do  not 
propose  as  absolutely  satisfactory,  but  which  may  nevertheless  be 
found  to  approach  the  truth.  The  goats  put  on  board  at  Batavia  for 
the  serpent*  which  it  appears  was  brought  from  Borneo,  were  in  all 


probability  natives  of  Java,  and  if  so,  they  would,  according  to  the 
wonderful  instinct  which  nature  has  implanted  in  animals  for  their 
preservation,  be  likely  to  have  a  violent  antipathy  to  large  serpents, 
such  as  those  which  there  lurk  for  their  prey.  The  great  Python  is  a 
native  of  Java,  and  if  these  goats  were  wild,  or  originally  from  the 
wild  stock  of  the  island,  their  instinctive  horror  at  the  sight  of  the 
destroyer  may  be  thus  accounted  for.  But  our  domestic  fowls  and 
rabbits  (the  stock  of  the  latter  most  probably  indigenous,  and  that  of 
the  former  of  such  remote  importation,  and  so  much  changed  by 
descent,  as  to  be  almost  on  the  same  footing),  having  no  such  natural 
enemy  as  a  large  serpent,  against  which  it  is  necessary  for  them  to  be 
on  their  guard,  are  entirely  without  this  instinct,  although  it  is  strong 
enough  in  the  case  of  their  ordinary  enemies,  such  as  hawks,  dogs,  and 
cats ;  and  they  consequently  view  the  boa  which  is  about  to  dash  at 
them  with  the  same  indifference  as  if  he  were  a  log  of  wood." 

We  now  proceed  to  give  an  account  of  the  genera  and  species  of  the 
family  Boiacs,  and  in  doing  this  we  shall  follow  the  arrangement  of 
Dr.  J.  £.  Gray  in  the  Catalogue  of  the  specimens  of  Snakes  in  the 
British  Museum. 

L  TaU  prehensile,  strong  ;  Head  distinct ;  Muzzle  truncated, 

a.  Subcaudal  plate  two-rowed ;  intermaxillary  or  incisive  teeth 
distinct ;  superciliary  bone  distinct. 

*  Crown  of  head  with  small  shield-like  plates. 

1.  Morelia.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
with  symmetrical  shields.  There  are  two  species  of  this  genus,  one 
with  the  vertical  plate  indistinct,  the  other  with  the  same  plate 
distinct: — 

M.  spUotes  (Coluber  argus,  Linnaeus,  Coluber  spUotes,  Lacepode),  the 
Diamond-Snake.  This  species  has  the  vertical  plates  indistinct.  It 
is  of  a  bluish-black  colour,  very  irregularly  yellow,  spotted,  a  spot  on 
the  centre  of  each  scale,  forming  a  group  of  five  or  six  together  or  a 
kind  of  tied  blotch ;  occiput  with  an  angular  band.  It  is  a  native  of 
Australia. 

M.  variegata,  the  Carpet-Snake.  Vertical  plates  distinct.  It  is 
whitish,  with  numerous  irregular  black-edged  olive  cross-bands,  with 
irregular  serrated  and  torn  edges ;  head  olive,  varied  with  two  or  three 
white  spots  in  the  centre  of  the  crown,  and  a  broad  short  band  behind 
each  eye.  Several  specimens  of  this  species  are  in  the  British  Museum, 
brought  from  Port  Eesington,  Swan  River,  and  other  parts  of  Aus- 
tralia. 

**  Crown  of  head  shielded  to  behind  the  eyes. 

2.  Python.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
and  forehead  with  symmetrical  shields ;  nostrils  vertical 

There  are  two  species  of  this  genus  which  have  been  referred  to  by 
many  writers  as  varieties  of  Boa  Constrictor.  They  are  distinguished 
by  placing  their  eras  in  a  group  and  covering  them  with  their  body. 
This  statement,  which  was  made  by  Mr.  Bennett*  and  afterwards  con- 
firmed by  M.  Lamare  Picquot,  has  been  doubted,  but  its  truthfulness 
has  been  confirmed  by  the  proceedings  of  a  python  in  the  Garden  of 
Plants  at  Paris. 

P.  reticulatus,  the  Ular  Sawad,  is  distinguished  from  the  next  species 
by  the  four  front  upper  labial  plates  being  pitted ;  the  frontal  plate 
simple ;  the  head  has  a  narrow  longitudinal  brown  stripe.  It  is  one 
of  tne  most  brilliant  species  of  the  whole  family,  its  whole  body  being 
covered  with  a  gay  lacing  of  gold  and  black.  It  is  a  native  of  Hin- 
dustan, Ceylon,  and  Borneo.  Several  specimens  are  in  the  British 
Museum,  and  a  living  specimen  in  the  gardens  of  the  Zoological 
Society,  Regent's  Park.  It  is  said  to  increase  till  it  is  more  than  thirty 
feet  in  length  and  stout  in  proportion.  The  powers  of  such  a  gigantic 
reptile  must  be  enormous,  and  it  is  stated  that  this  serpent  is  able  to 
manage  a  buffalo.  Nor  are  there  wanting  horrible  instances  of  man 
himself  having  fallen  a  prey  to  these  monsters  in  modern  times.  The 
story  goes  that  a  Malay  prow  was  anchored  for  the  night  under  the 
island  of  Celebes.  One  of  the  crew  had  gone  on  shore  to  search  for 
betel-nut,  and  is  supposed  to  have  fallen  asleep  upon  the  beach  from 
weariness  on  his  return.  In  the  dead  of  the  night  his  companions  on 
board  were  roused  by  dreadful  screams:  they  immediately  went 
ashore,  but  they  came  too  late ;  the  cries  had  ceased,  and  the  wretched 
man  had  breathed  his  last  in  the  folds  of  an  enormous  serpent,  which 
they  killed.  They  cut  off  the  head  of  the  snake  and  carried  it,  toge- 
ther with  the  lifeless  body  of  their  comrade,  to  the  vessel  The  right 
wrist  of  the  corpse  bore  the  marks  of  the  serpent's  teeth,  and  the  dis- 
figured body  showed  that  the  man  had  been  crushed,  by  the  constric- 
tion of  the  reptile  round  the  head,  neck,  breast,  and  thigh.  The  picture 
by  Daniell,  representing  a  man  seised  by  one  of  these  monsters,  will 
be  familiar  to  many  of  our  readers. 

P.  molunts  (Coluber  molurus,  Linnaeus,  P.  Javanicus,  Kuhl,  P. 
Tigris,  Daudin),  the  Rock-Snake,  is  one  of  the  species  of  this  family 
often  called  by  the  name  Boa  Constrictor.  It  is  characterised  by 
having  the  two  pairs  of  front  upper  and  three  hinder  lower  labial 
shields  pitted,  with  the  frontal  plate  double.  The  structure  of  the 
head  and  jaws  of  this  species  is  seen  in  the  annexed  cuts,  which  will 
illustrate  generally  these  points  in  the  anatomy  of  the  family.  In  the 
Museum  of  the  College  of  Surgeons  are  several  beautiful  preparations 
of  the  structure  of  this  gigantic  snake.  Four  living  examples  are  now 
in  the  Gardens  of  the  Zoological  Society,  Regent's  Park,  This  species 
is  a  native  of  Hindustan,  Java,  and  other  parts  of 
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a,  upper  put  of  tlu  held,  Man  from  below  ;  4,  th>  iksl!,  ttta  In  jiroile. 

3.  Hortulio.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
and  forehead  with  symmetrical  shields ;  nostrils  lateral.  Then  an 
three  species  natives  of  Africa : — 

H.  Nalaltnrii  (Python  Natalauu,  Andrew  Smith),  the  Natal  Rock- 
Snake.  It  haa  two  pain  of  front  upper  labial  shields  pitted,  with  two 
or  three  supra-ocular  shields. 

Dr.  Andrew  Smith,  in  his  '  Illustrations  of  South  Africa'  gives  a 
very  beautiful  figure  of  Python  NatalentU ;  and  he  slates  that  this 
snake,  or  at  least  one  resembling  it  in  size,  was  formerly  an  inhabitant 
of  the  districts  now  within  the  Cape  Colony,  and  that  the  traditions 
of  the  older  Hottentots  abound  with  instances  of  it*  miraculous 
powers.  "  At  present,"  he  says,  "  it  is  not  to  be  found  within  hundreds 
of  miles  of  the  boundaries  of  the  colony,  and  few  specimens  hare  been 
obtained  nearer  than  Port  Natal."  He  informs  us  that  it  occasionally 
attainz  a  very  huge  size,  and  according  to  the  natives,  individuals 
have  been  seen  whose  circumference  waa  equal  to  that  of  the  body  of 
a  stout  man.  Dr.  Smith  himself  saw  a  akin  which  rjieeaured  twenty-five 
feet,  though  a  portion  of  the  tail  part  waa  deficient.  "It  feeds,"  he  says, 
"  upon  quadrupeds,  and  for  some  days  after  swallowing  food  it  remains 
in  a  torpid  state,  and  may  then  be  easily  destroyed.  The  South 
Africans  however  seldom  avail  themselves  of  ridding  themselves,  of  a 
reptile  they  view  with  horror,  as  they  believe  that  it  haa  a  certain 


o  maltreat  it  without  sooner  o 


Rock-Soake  [Python  etolurui). 
H.    Seba    (Colvbrr   Scbtr,    Gmelin,    Python   bivittatui,    Kuhl),    the 
Guinea  Rock-Snake  and  Fetish   Snake,  closely  resembles  the  lust  in 
many  points  of  structure.     It  is  a  native  of  western  Africa,  and  speci- 
mens  m  the  British  Museum  have  been   obtained   from  Aahantee, 

and  the  Gold   Coast     There  is  a  liv 
Zoological  Gardens,  Regent's  Park,  estimated  ti 

3.  regia  {Boa  reyw,  Shaw,  Python  reoiui,  Dumeril),  the  Royal 
Rock-Snake,  distinguished  from  the  last  two  by  the  four  pairs  of 
front  upper  labials  being  pitted,  the  supraocular  plate  single,  the 
lower  labial  shields  broad,  four.  It  is  an  inhabitant  of  Gambia,  in 
western  Africa.  It  is  of  a  black  colour,  marked  on  the  middle  of  the 
back  with  a  series  of  oblong  longitudinal  white  spots  ;  the  sides  with  a 
series  of  very  large  white  spots,  with  one  or  two  oblong  black  spots  on 
their  upper  part;  the  head  black,  with  a  streak  over  the  nostrils  and 
the  top  of  the  eyes,  another  from  the  lower  edge  of  the  eye ;  the  lip*, 
chin,  and  beneath  white. 

i.  Liatit.  Upper  and  lower  labial  shields  pitted ;  muzzle  and  space 
between  the  eyes  shielded.  This  genus  includes  various  species  of 
Python  of  other  authors.     Dr.  Gray  describes  four  : — 

L.  astetAytfiiHu,  the  Lisais ;  an  inhabitant  of  New  Inland. 

L.  Mactlotii,  Macklot's  Liasia,  an  inhabitant  of  Timor  and  Samao. 
Neither  of  these  is  in  the  British  Museum. 

L.  Childrenii,  Children's  Lisais,  an  inhabitant  of  North-Western 
Australia.    One   specimen    in   the  British  Museum    is   from  Port 


L.  olivacta,  the  Lisalia,  also  a  native  of  Australia.  Specimens  hava 
been  brought  from  Port  Essington  and  Sir  Charles  Hardy's  Island. 

5.  Nardoa.  Lower  labial  shields  pitted  ;  Crown  with  eleven  symmet- 
rical shields.  Of  this  genua  there  an  two  species,  N.  SchUgdii,  the 
Nardoa  of  New  Ireland,  and  JV,  Giiberiii,  Gilbert's  Nardoa,  •  native 
of  North  Australia. 

6.  Subcaudal   plates  entire,  one-rowed ;    intermaxillary  or 

incisive  teeth  none  ;  supra-orbital  bone  none. 

*  Scales  smooth  ;  labial  shields  pitted. 

B.  Bpierata.     Forehead  with   symmetrical  abielda ;    crown  scaly. 

The  species  are  natives  of  America  and  the  West  Indies. 

B.  angvlifer,  the  Pale-Headed  Epicretes,  is  a  native  of  Hayti. 

B.  Cenehria  (Boa  Oenckria,  Linnssus,  Eiuutte$  Aboma.,  Cuvier),  the 


Ahonia.  It  is  one  of  the  largest  of  tbs  family,  and  sometimes  attains  7.  Xiplmnma.  Forehead  and  crown  scaly  ;  muzzle  with  i 
■  gigantic  ii».  It  ia  of  a  yellowish  oolour,  with  a  row  of  largo  shields;  labial  plates  short  and  all  pitted.  There  is  but  ons  I 
brown  rings  running  the  whole  length  of  the  back,  and  variable  spot* 


.1  Rock  fin.kr  [ICorlulia  Nataltnrii) 


Had  of  aorfBlia  XoialHuii. 
on  the  aides.  These  are  generally  dark,  often  containing  a  whitish 
semi-lunar  mark.  This  species,  according  to  Seba,  who  describes  it  aa 
Mexican,  ia  the  Temacuilcahuillia  (or  Tamacnllla  Huilia,  as  Seba 
writes  the  word)  described  by  Hernandez.  This  species  haunts  the 
marshy  places  of  the  warm  parts  of  South  America  ;  there,  adhering 
by  the  tail  to  some  aquatic  tree,  they  suffer  the  anterior  part  of  the 
body  to  float  upon  the  water,  and  patiently  wait  to  seise  upon  the 
quadrupeds  which  come  to  drink. 

M.  sia-rui,  the  Brown  Aboma  of  Gray,  ia  of  a  brown  colour,  and  is 
a  native  of  "  - 


Grtcll  Bos  ( Xiphaiomi 


Head  of  Xiphiwna 


MS  BOIDJ!. 

disposed  This  ia  the  Boa  wtridii  of  Boddaert,  tho  Boa  thakaiina  o: 
Laurenti,  the  Bojobi  of  the  Brazilians,  the  Tetrauchoatl  Tleoa  (i 
Mexican  name)  according  to  Sabs,  and  tho  Cobra  Verde  of  ths 
Portuguese,  who  relate  that  theee  serpents  a 
houses,  doing  no  harm  till  irritated,  when 
they  at  last  bite  and  inflict  a  wound  full  of 
danger,  not  from  injected  poison,  for  the 
serpent  ha*  none,  but  on  account  of  the 
injury  ■Detained  by  the  nerves  from  the  very 
■harp,  slender,  and  long  teeth.  Greet  in- 
flammation follows,  and  the  symptoms  are 
aggravated  by  terror,  so  that  a  gangrene  is 
the  consequence  unless  the  proper  remedies 
are  applied.  In  the  absence  of  these,  certain 
death  ia  said  to  be  the  consequence  of  a 
severe  bite  from  this  serpent.  The  imme- 
diate causa  of  death  is  not  stated  by  Seba,  P»"  d(  *•  l»u  °'  J">*°- 
but  from  the  long  and  penetrating  teeth  of  J"*""  ™m""i !*•*"*  lh" 
the  Bojobi  It  may  be  presumed  to  be  often  f™  ™" '" "  ™{r  " 
tetanus  or  looked  jaw.  Seba  saya  that  this  "j^"™*™""  «" 
species  varies  in  die,  adding  that  the  spe- 
cimen from  which  his  figure  was  taken  was  more  than  two  cubits  in 
length.     Cuvier  ia  of  opinion  that  the  Boa  hipnalc  is  only  a  young 


.  _ i.  Forehead  and  crown  scaly;  mucjsle  with  regular  shields; 

labial  shields  short,  binder  ones  pitted.  There  is  but  one  species: — 
C.  hort^Uawa,  the  CencoatL  It  ia  most  extensively  distributed  in 
South  America,  and  amongst  the  specimens  in  the  British  Museum 
several  varieties  can  be  distinctly  observed.  This  snake,  which  is  the 
CohAtr  korltUamu  and  Boa  horluiana  of  Linrueus,  baa  been  extensively 
observed,  and  haa  numerous  synonyms. 

9.  Saiurinia.  Riroheadandorownscaly;  muixlewithregularahields; 
labial  shields  elongate  prismatic. 

8.  Madagatcaritntii,  the  Sanzin  of  Madagascar,  is  the  only  species, 
and  of  this  a  specimen  exists  in  the  Museum  at  Paris ;  there  is  none  in 
the  British  Museum. 

1 0.  Ctiftia.  Forehead  and  crown  scaly ;  morale  with  regular  shields ; 
labial  shields  broad,  low.  Dr.  Gray  remarks  of  this  genua  that  it 
may  be  the  same  as  Casored,  "  but  the  scales  in  the  dry  specimens  are 
not  keeled ;  and  the  front  upper  labial  shields  appear  to  be  pitted, 
and  the  tail  is  short" 

0.  fiuca,  a  native  of  India,  is  the  only  species. 

**  Scales  smooth  ;  labial  shields  smooth,  not  pitted. 

11.  Boa.  Crown  covered  with  scales ;  nostrils  lateral,  between  two 
plates.  There  are  four  species  of  Baa,  all  of  which  have  been  describe*! 
as  the  Boa  Constrictor,  and  it  is  always  difficult  to  identify  the 

Particular  species  of  snake  referred  to  by  travellers,  on  account  of  the 
lose  manner  in  which  the  name  is  generally  employed. 
B.  Contlriclor  of  ,! '*'—  "—  n •—'-'—-  -'  " 

scaly  circle  of  tbe 

by  one  or  two  series  of  scales.  It  is  also  distinguished  by  a  large 
chain  extending  the  whole  length  of  the  back,  composed  alternately 
of  great  blackish  stains  or  spot*  irregularly  hexagonal,  and  of  pale 
□vat  stains  or  spots  notched  or  jagged  at  either  end,  the  whole  forming 
a  very  elegant  pattern.  Shaw,  in  his  lectures,  mentions  a  skin  of 
this  species  measuring  35  feet,  preserved  in  the  British  Museum,  and 
adds,  that  it  is  probable  that  many  ages  ago  much  larger  spi   ' 


oConsfriclru!  of  Schneider,  Con- 
rised  by  the 
>bial  plates 
a  also  distinguished  by  a  ' 


s  occurred  than  any  at  present  to  be  found,  the  increased 
population  and  cultivation  of  most  countries  having  tended  more  and 
mora  to  lessen  the  number  of  such  animals.  The  locality  of  this 
species,  according  to  the  best  authorities,  is  confined  to  the  New 
World,  Daudin,  indeed,  believed  that  it  was  found  in  tbe  ancient 
continent,  hut  without  sufficient  grounds  for  his  opinion.  Le 
Vaillant  and  Humboldt  brought  it  from  Guyana,  and  the  Prince  de 
Wied  found  it  in  Brazil.  Cuvier  gives  it  as  his  opinion  that  there 
are  no  true  boas  of  large  sice  in  the  Old  World.  All  the  specimens 
in  the  British  Museum  are  from  tropical  America. 

Linrueus,  quoting  Dahlberg,  says  that  the  Boa  Constrictor  was 
worshipped  by  the  Americana 

"  Snake-worship,"  says  Dr.  Southey,  in  his  notes  to  Madoc,  "  was 
common  in  America,"  (Berne  Dioa,  p.  3,  7, 125.)  The  idol  described, 
vii  p.  25,  somewhat  resembles  what  the  Spaniards  found  at  Cam- 
peche,  which  is  thus  described  by  the  oldest  historian  of  the 
discoveries : — "  Our  men  were  conducted  to  a  broade  crosse-way, 
standing  on  the  side  of  the  towne.  Here  they  show  them  a  square 
stage  or  pulpit  foure  steppes  high,  partly  of  clammy  bitumen,  and 
partly  of  small  stones,  whereto  the  image  of  a  man  out  in  marble 
iras  joyned,  two  fount-footed  unknown  beastes  fastening  upon  him, 
which,  like  madde  dogges,  seemed  they  would  tear  the  marble  man's 
ruts  out  of  his  belly.  And  by  the  image  stood  a  serpent,  besmeared 
id)  with  goaro  blond,  devouring  a  marble  lion,  which  serpent,  com- 
pacted of  bitumen  and  small  atones  incorporated  together,  was  seven 
and  fortie  feete  in  length,  and  as  thicks  sa  a  great  oxe.  Next  unto 
It  ware  three  rafters  or  stakes  fastened  to  the  grormde,  which  three 
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others  crossed  under-propped  with  stones ;  in  which  place  they  punish 
malefactors  condemned,  for  proof  whereof  they  saw  innumerable 
broken  arrowee,  all  bloudie,  scattered  on  the  grounde,  and  the  bones  of 
the  dead  cast  into  an  inclosed  courte  neere  unto  it" — Pietro  Martire. 
This  serpent  appears  to  have  been  the  Tliooatl  and  Temacuilcahuilia 
of  the  Mexicans.  "  It  derives  its  name,"  saya  Hernandez,  "  from  its 
strength,  for  Temacuilcahuilia  is,  'fighting  with  firemen;'  it  attacks 
those  It  meets,  and  overpowers  them  with  such  force  that  if  it  once 
coils  itself  round  their  necks  it  strangles  and  kills  them,  unless  it 
bursts  itself  by  tbe  violence  of  its  own  efforts  ;"  and  he  goes  on  to 
state  bow  ita  attack  is  avoided  by  the  man  opposing  a  tree  or  other 
object  to  its  constriction,  so  that  while  the  serpent  fancies  that  it  is 
compressing  the  man  it  may  be  torn  asunder  by  its  own  act,  and  so 
die.  The  same  author  states  that  he  had  seen  serpents  as  thick  ss  a 
man's  thigh,  which  had  been  taken  when  young  by  the  Indians,  and 
tamed,  and  how  they  were  provided  with  a  cask  strewn  with  litter, 
in  tbe  place  of  a  cavern,  where  they  lived,  and  were  for  the  most  part 
quiescent  except  at  meal  times,  when  they  came  forth,  and  amicably 
climbed  about  tbe  couch  or  shoulders  of  their  master,  who  placidly 
bore  the  serpent-embraoe  (amplexus)  of  the  terrific  animal;  or  how, 
lying  coiled  up  in  folds,  and  equalling  a  large  wheel  in  eise,  they 
harmlessly  received  the  food  offered  to  them.  In  the  description  of 
the  Temacuilcahuilia  we  have,  allowing  for  some  exaggerations,  the 
predatory  habita  of  an  enormous  Boa ;  and  in  the  relation  of  the 
manners  of  the  tamed  constricting  serpents  which  follows  it,  we  find 
an  engine  which  might  be  and  no  doubt  was  turned  to  account  by 
the  ancient  Mexican  priests. 


this  and  the  following  species  are  living  in  the 
Gardens  of  the  Zoological  Society,  Regent's  Park. 

B.  diriniloffua  {Ctnutntior  dwinHoqtau,  Laurenti),  the  Lamanda, 
is  an  inhabitant  of  Santa  Lucia,  and  the  specimen  in  tbe  possession 
of  tbe  Zoological  Society  appears  to  be  the  only  one  in  Europe. 

B.  Imperator,  the  Emperor  Boa,  is  a  native  of  Mexico  and 
Honduras, 

B,  Eq%m,  the  Chevalier  Boa,  is  an  inhabitant  of  Peru. 

12.  PdepAilevi.  Crown  covered  with  irregular  plates;  nostrils  lateral, 
between  two  scales. 

P.  Madagaicnnmti*,  the  Pelophilo,  a  native  of  Madagascar,  it  the 
only  specie*. 

13.  Sumtettt.  Crown  covered  with  irregular  shields ;  nostrils  vertical, 
between  three  plates. 

B.  ftHi->nu<  {Boa  Ikytale  and  Boa  mwino,  Linnssus,  Boa  aqaaHta, 
Prince  Maximilian,  Bon  gigat,  Latreille,  Ax>  Anaconda  and  Boa 
Aboma,  Daudin),  tbe  Anaconda.     It  ia  a  native  of  tropical  America. 

Mr.  Bennett  observes  in  the  '  Tower  Menagerie '  that  the  name  of 
Anaconda,  like  that  of  Boa  Constrictor,  haa  been  popularly  applied  to 
all  the  larger  and  more  powerful  snakes.    He  adds  that  the  word. 


flgrU. 


f  Ceyloneae  origin,  and  applies  1 


This  species  is  lirownish,  with  a  double  series  of  roundish  black 
blotches  all  down  the  back ;  the  lateral  spots  Mumlar  and  ocellated, 
the  disks  being  white,  Burrounded  by  blackish  rings.  The  trivial 
name  mttrins*  mi  given  to  it  from  its  being  said  to  lis  in  waj"  * 


mice  ;  and  Sebe  baa  given  a  represantatio] 

American  mouse,  which  he  cava  ia  its  usual  food.     Such  'small  deer' 

may  be  the  prey  of  this  species  yjhen  vary  young,  but  it  grows 


* Doer-Swsllower,'  indicates  the  prey  of  the  serpent      _. 

age.    IJnnanu  says  of  his  Boa  Scytale,  "  Conatringit  at  deglutit  capraa, 
ores,"  4c.  (It  oonstriots  and  awallowa  goats,  aheep,  etc.) 

The  following  description  of  a  spades,  of  which  a  specimen  was 
forwarded  to  the  United  Service  Museum,  waa  given  by  Sir  Robert 
Kor  Porter : — "  It  ia  not  venomous,  nor  known  to  injure  man  (at  least 
not  in  thia  part  of  the  New  World) ;  however  the  natives  of  the  plains 
stand  in  great  fear  of  it,  never  bathing  in  waters  when  it  ia  known 
to  exist.  Its  common  haunt,  or  rather  domicile,  ia  invariably  near 
lakes,  swamps,  and  rivers ;  likewise  close  to  wet  ravines  produced  by 
inundations  of  the  periodical  rains ;  hence,  from  ite  aquatic  habits, 
its  first  appellation.  Fish  and  those  animals  which  repair  there  to 
drink  are  the  objects  of  ita  prey.  The  creature  lurks  watchfully 
under  cover  of  the  water,  and  whilst  the  unsuspecting  animal'  is 
drinking  auddenly  makes  a  dash  at  ita  nose,  and  with  a  grip  of  its 
back-reclining  doable  range  of  teeth  never  fails  to  secure  the  terrified 
beast  beyond  the  power  of  escape.  In  an  instant  the  sluggish  waters 
are  in  turbulence  and  foam,  the  whole  form  of  the  Culehra  ia  in 
motion,  its  huge  and  rapid  soilings  soon  encircle  the  struggling  victim, 
and  but  a  short  moment  elapses  ere  every  bone  is  broken  in  Che  body 
of  the  expiring  prey.  On  ita  ooasicg  to  exist  the  fleshy  tongue  of  the 
reptile  is  protruded  (taking  a  long  and  tblnnisli  form),  passing  over 
the  whole  of  the  lifeless  beast,  leaving  on  it  a  sort  of  glutinous  saliva 
that  greatly  facilitates  the  act  of  deglutition,  which  it  performs  gra- 
dually by  gulping  it  down  through  it*  extended  jawa — a  power  of 
extension  of  them  it  possesses  to  so  frightful  and  extraordinary  a 
degree  as  not  to  be  believed  when  looking  at  the  comparative  small- 
neaa  of  the  mouth  And  throat  in  their  tranquil  state.  After  having 
completely  devoured  or  rather  hidden  its  prey  in  the  way  described  it 
becomes)  powerless  aa  to  motion,  and  remains  in  an  almost  torpid  state 
for  some  days,  or  until  nature  silently  digests  the  swallowed  animal 
The  snake  now  aent  waa  killed  with  lances  when  just  regarding  ita 
powers  of  action. 


"  The  flesh  of  thia  aerpent  is  white,  and  abundant  in  fat.  The 
people  of  the  plains  never  eat  it,  but  make  use  of  the  fat  as  a  remedy 
for  rheumatic  pains,  ruptures,  strains,  4c.  When  these  creatures  are 
young  the  colours  on  the  skin  are  very  bright,  and  gradually  lose  their 
brilliancy  with  age."  .*» 

There  ia  generally  in  .these  descriptions  an  account  of  the  fleshy 
tongue  of  the  reptile,  andcof  its  application  to  the  dead  animal  for 
the  purpose  of  covering  it  with  saliva,  previous  to  the  operation  of 
swallowing  it  A  glance  at  the  tongue  of  a  Boa  or  a  Python  will 
convince  the  observer  that  few  worse  instruments  for  such  a  purpose 
could  have  been  contrived.  The  delusion  is  kept  up  by  the  mode  in 
which  these  serpents  are  sometimes  preserved  in  museums,  where 
they  may  be  occasionally  seen  with  fine  artificial,  thick,  fleshy,  ver- 
milion tongues  in  the  place  of  the^small  dark-coloured  extensile  organs 
with  which  nature  has  furnished  them.  We  have  frequently  watched 
constricting  serpents  while  taking  their  prey,  and  it  is  almost  super- 
fluous to  add  that  they  never  covered  the  victim  with  saliva  from  the 
tongue  before  deglutition.  When  the  prey  ia  dead  and  the  aerpent  is 
about  to  swallow  it,  the  tongue  of  the  destroyer  is  frequently  thrust 
forth  and  vibrated,  as  if  indicatory  of  the  desire  for  food ;  but  the 
mucus  is  not  poured  out  till  it  is  required  to  lubricate  the  dilated  jaws 
and  throat  for  the  disproportioned  feast. 

14.  CAilaootArtu.  Crown  covered  with  regular  shields ;  nostrils 
lateral,  between  three  scales. 

G.  t nomuttu,  the  Yellow  Snake,  ia  a  native  of  Jamaica.  The  head  and 
front  part  of  the  body  olive ;  temple  with  a  narrow  black  streak ; 
back  with  small  scattered  black  oblique  cross  lines ;  hinder  part  of  the 
body  black,  with  olive  spots.  A  living  spechnen  ia  in  the  Gardens  of 
the  Zoological  Society. 

*"  Scales  keeled  ;  lateral  shields  not  pitted ;  nostrils  between 

15.  Ungalia.  Head  covered  with  symmetrical  shields.  The  species 
are  natives  of  tropical  America. 

V.  msianuro,  Black-Tailed  Ungalia,  has  been  found  in  Cuba. 
U.  maeulala,  the  Pardaline  Ungalia,  is  found  in  Cuba  and  Jamaica. 
"**  Scales  keeled  ;    lateral  shields  not  pitted;    Uostrila  a 
single  plate. 

16.  Enygnu.  Headoovered  with  small  irregular  shields;  nostrilsina 
single  plate.     Thore  are  two  species,  inhabitants  of  tho  Asiatic  islands. 

S.  earinatut,  the  Candoia.     It  has  been  found  in  New  Guinea, 
S.  BUroni.    Bibron'a  Enygrua.     A  specimen  exists  in  the  Museum 
at  Paris. 

17.  Caiarta.  Head  scaly ;  inutile  covered  with  symmetrical 
shields  ;  nostrils  in  a  single  plate  (F).     One  species, 

C.  Dvmtmieri,  the  Caaarea,  ia  found  in  the  Isle  Ronde  near  Mauritius. 
IS.  Bokjeria.     Head  covered  with  symmetrical  shields ;  nostrils  in 
a  single  plate. 

B.  mukicarinata,  the  Bolyeria,  is  the  only  species.  It  is  a  native  of 
Port  Jackson,  Australia. 

II.  Tail  very  snort,  ttightly  or  not  preheniiie  ;  Head  indutinet,  ihort. 

a.  Head  covered  with  scales;  pupil  oblong;  scales  oonvcx  ; 

Bubcaudal  shield  one-rowed ;  intermaxillary  teeth 

none ;  supra-orbital  bone  none. 

19,  Oatoria.      Muzzle  rounded  ;    ventral    and    aubcaudnl    plates 

narrow ;  scales  ovate,  of  body  and  tail  smooth. 

C.  degans,  the  Cuaoria,  is  the  only  species.     Inhabits  Afghanistan. 
SO.  QangylopKi*.     Muzzle  wedge-shaped ;  jaws  equal ;   head  with 

small  keeled  scales ;  scales  of  back  keeled  ;  body  fusiform. 

O.  arnica  {Boa  cornea,  Schneider ;  B.  omnia,  Daudin ;  Eryx  Bengal- 
am  and  Seylait  coronaia,  Guerin),  the  Padain  Cootoo.  It  is  a  native 
of  Hindustan. 

21.  Ervr.  Mutate  wedge-shaped;  upper  jaw  largest ;  head  with 
small  scales ;  scales  of  back  smooth,  of  hinder  part  of  body  keeled. 

B.  Jocultu  {Tartrix  Eryx,  A-ngaii  Jacuitu,  A.  eolitbrina,  Linmcua  ; 
A.  ctratta,  Hasselquiat,  Eryx  Delta,  Geoffroy),  the  Eryx.  This 
species,  known  by  its  distinct  gular  groove  and  two  pairs  of  froutals, 
baa  been  found  in  Egypt,  Corfu,  Xenthus,  Naxos,  Greece,  and  on  the 
shores  of  the  Mediterranean. 

.  the  Shielded  Eryx,  has  no  gular  groove,  and  one  pair 
of  frontals.    It  is  a  native  of  Egypt  and  the  North  of  A  fries. 

CloOumia,     Muxzle  wedge-ahaped ;   upper  jaw  largest;    scales 
smooth, 

C.  Johmi{Boa  Johnii,  Riippell,  Eryx  Johnii,  Dumeril,  Tortrix  Eryx, 
Sohlegel,  AmfhiAana,  'Penny  Cyclopaedia,'  fig.),  the  Clothonia,  ii 

This  a, 
Hindustan. 

S.  Head  shielded;  pupil  round. 
CylmdrophU.     Nostrils  in  a  single  shield ;  eyes  surrounded  by 
shields ;  intermaxillary  teeth  none.    This  genus  has  three  species. 

C.  milanota,  the  Black-Backed  Pamboo.  It  has  a  triangular  trun- 
cated tail  The  muzzle  is  black,  the  end  of  tail  white ;  the  belly 
black  and  white  banded;  the  tail  longer  than  tho  head.  It  is  a  native 
of  Celebes. 

C.  rvfa,  the  SohllaJ  Pamboo,  with  a  conical  tail  and  broad  muscle. 

is  black  or  reddish,  often  white-ringed;  head  and  tip  of  tail  black  j 
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a  white  ipot  on  each  fronto-naaal  plate.  It  il  ■  native  of  Ponang. 
Dr.  Out  describes  two  varieties,  one  from  Borneo,  ano'-her  from 
Celeb** 


PtdliB  Coot™  {Oetfttopliit  caniea). 

O.  nUKidata  (IWi-iis  maeutala,  Schlegel ;  Atvptit  Mfdata,  A.  den* 

pita,  Laurent:),  the  Miguel,    haa  a  conical  tail  and  narrow  muscle. 

It  ia  red  or  brown,  netted  with  black ;  beneath  whitish.     It  inhabits 

Coylon. 


Clothonis  [dethonia  JotmS). 
24.  Charina.    Noatriln  between  two  shields ;  eyes  surrounded  by 


It  ii  found 
a  single  shield  ; 


hi  California, 

35.  Tortrir.    Nostrils  between  two  shields ;  eyea 
intermaxillary  teeth  distinct. 

T.  ScytaU  (Anguii  Seytalt,  Linmeua,  A.jticr,  Shaw,  Totiria  coral- 
Hutu,  Oppell),  the  Coral  Snake.     It  is  a  native  of  tropical  America. 

BOI8  DE  COLOPHANE.    fBanOU.] 

BOLBO'CERUS,  •  genua  of  Coleopterous  Insects  of  the  family 
Gtolrupida  (i'cwaimu  of  Linnasus).  The  species  of  this  genua  are 
remarkable  for  their  short  compact  form,  above  appearing  almost 
spherics!  The  mala  il  armed  with  an  erect  horn  springing  from  the 
head,  the  female  has  merely  a  tubercle  in  the  same  part ;  the  thorax 
has  frequently  four  small  horns,  or  tooth-like  processes,  arranged  in 
Ktranarerseline  on  the  anterior  part;  the  antennas  are  eleven-iomted, 
the  three  terminal  joints  form  a  compact  round  knob,  the  middle  joint 
being  almost  inclosed  by  the  other  two  ;  one  mandible  is  armed  inter- 
nally with  two  teeth,  the  other  is  simple;  the  anterior  portion  of  the 
rncntum  is  entire ;  tha  elytra  are  striated. 

These  insect*  live  upon  dung,  and  excavate  cylindrical  holes  In  the 


BOLETOBlua  en 

n  which  they  deposit  their  eggs  enveloped 

There  are  about  sixteen  species  known :  their  most  common  colour 
is  brown  or  yellowish,  and  sometimes  black.  In  this  country  but  two 
species  have  occurred,  B.  mobiliairnu  and  B.  tataceut,  B.  mobtiicornit 
ia  of  a  pitchy  black  colour,  and  about  one-third  of  an  inch  long ;  tha 
head  in  the  male  sex  has  a  recurred  horn ;  antenna*  with  the  club 
red ;  thorax  punctured,  and  furnished  with  four  tooth-like  projections 
on  the  fore  part ;  elytra  striated ;  lega  and  body  inclining  to  a  red 

B.  tataeau  Is  entirely  of  an  ochre  colour ;  head  with  two  tubercles  j 
thorax  sparingly  punctured  ;  elytra  with  punctured  atrial    About  tha 
ie  as  the  last,  of  which  by  some  it  is  supposed  to  bo  a  variety. 


verv  fragrant,  and  makes  a  charcoal  which  ia  preferred  by  the  smiths 
of  Chili  to  that  from  any  other  wood.  Tha  leaves  are  also  very  fragrant. 
The  bark  ia  employed  in  tanning.     (Lindley,  V/gclable  Kingdom  J 


BOLE,  a  hydrous  silicate  of  Alumina,  which  oecura  sa  an  earthy 
mineral  in  amorphous  masses  in  various  countries,  aa  in  Armenia, 
Saxony,  in  Tuscany,  at  Sienna,  in  Ireland,  and  in  Scotland  in  tha  Isle 
ofSkye. 

The  colour  of  Bole  is  various,  either  yellow,  brown,  red  brownish, 
or  pitch-black.  It  ia  dull,  has  a  greasy  feel,  and  adheres  to  the 
tongue.  Its  fracture  ia  conchoids],  yields  to  the  nail,  and  the  streak 
is  ■hining  When  put  into  water  it  readily  absorbs  it,  emits  bubble* 
of  air,  and  falls  to  pieces.    The  Armenian  Bole,  according  to  Wiegleb, 

63-18 
22*67 
1100 
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The  Lemnian  Bole,  called  also  Lemuian  Earth,  was  anciently  an  article 
of  Materia  Medics,  and  kept  by  apothecaries  in  small  pieces  under  the 
name  of  Terras  SigiUatss :  these  were  impressed  on  one  aide  with  the 
figure  of  a  goat,  So.  According  to  Pliny  it  waa  also  used  as  red 
pigment. 
Klaproth  found  the  composition  of  this  Bole  to  be 

Silica 66 

Alumina 14-5 

Oxide  of  Iron 0 

Sod* B* 

Water 8-6 

A  trace  of  Lime  and  Magneaia      .        .        .    . 


The  only  Bole  at  present  used  is  as  a  coarse  red  pigment,  for  which 
purpose  it  ia  calcined  and  levigated,  and  vended  in  Germany  under 
the  name  of  Berlin  and  English  Bed. 

These  earths  were  formerly  employed  as  astringent,  absorbent,  and 
tonic  medicines.  They  might  be  slightly  serviceable  aa  absorbents, 
way  as  putty  powder  ia  used  in  the  present  day,  when 
er  excoriations  of  the  skin.  Any  tonic  power  which  they 
u  due  to  the  oxide  of  iron,  which  ia  now  administered  in 
state.  These  once  celebrated  articles  have  fallen  into  merited 
disuse  :  they  are  still  however  employed  in  the  East,  and  occasionally 
as  veterinary  medicines  in  Europe,  where  earths  of  a  similar  kind  are 
found  abundantly  among  volcanic,  basaltic,  and  tha  older  calcareous 
rocks,  and  are  called  after  the  different  countries  in  which  they  are 
found.  Those  which  have  leas  colour  are  called  Bolxu  alba,  are  pro- 
cured in  Bohemia,  Salzburg,  Ac,  and  consist  of  lithe-marge,  which  is 
formed  of  silica  and  alumina  with  water,  and  a  little  oxide  of  iron. 
These  substances  are  extensively  employed  to  adulterate  articles  of 


sprinkled  t> 


food,  as  anchovies,  cocoa,  and  other  things  having  naturally  a  red 
colour.  The  Bole  Armenian  must  not  be  confounded  with  the  Lapis 
Armenius,  which  is  a  native  carbonate  of  copper.    The  Terra  Lemnia 


for  the  oi 

BOLE  .       „ 

Brachdytra  (Bt'Leay),  and  family  Tachyporida  {Slaphylinvt  of  older 
authors.)  Generic  Characters  : — Head  long  and  pointed  anteriorly; 
antennas  with  the  basal  joint  rather  long  and  slender;  the  three  next 
joints  slender,  and  nearly  of  equal  length,  the  remaining  joints 
gradually  increasing  in  width  to  the  last,  inclusive;  palpi  rather  long 
and  slender ;  thorax  narrower  before  than  behind,  the  hinder  angles 
rounded ;  elytra  smooth,  or  indistinctly  striated ;  body  long,  widest 
at  the  base,  and  tapering  to  a  point  at  the  apex  ;  lega  moderate,  tibia) 
spinoas,  the  four  posterior  with  long  spines  at  their  apices. 

The  species  of  this  genus  reside  m  Soldi  and  other  species  of 
Anot,  in  which  they  occur  in  the  greatest  abundance,  particularly 
when  in  a  state  of  decay.  They  are  all  exceedingly  active,  and  their 
smooth  slender  bodies  and  pointed  heads  render  it  an  easy  task  for 
them  to  thread  their  way  with  rapidity  through  the  pi-' *  D- 


eh  BOLETUS. 

B.  lunatui  ( (.inraeus)  in  one  of  the  moat  beautiful  and  largest  species 
of  she  genus,  and  U  not  uncommon.  It  ia  about  a  quarter  of  an  inch 
long.  The  head  is  black ;  the  antenna:  have  the  three  basal  joints 
yellow,  the  remaining  black,  with  the  exception  of  the  terminal  joint, 
which  ia  yellow  ;  the  thorax  and  legs  are  yellow  ;  the  wing-cases  are 
of  a  blue-black  colour,  with  an  oblique  yellow  spot  on  the  shoulders ; 
the  body  ia  yellow,  with  the  apex  black- 
About  eighteen  species  of  thia  genua  have  been  found  is  this 
country,  almost  all  of  which  are  varied  with  yellow  and  black. 
Many  have  the  wing-cases  yellow,  with  two  black  spots,  one  on  each 
aide  of  the  apex  ;  some  have  also  the  region  of  the  scutellum  black. 
(Stephens,  IlluitnUicai  ofBritith  Entomology) 

BOLETUS,  an  extensive  genus  of  Fungi,  consisting,  according  to 
the  old  botanists,  of  leathery  masses,  which  are  sometimes  of  consider- 
able thickness,  and  having  the  spores  lodged  in  tubes  which  occupy 
the  same  situation  as  the  plates  in  the  gills  (or  hymenium)  of  the 
common  mushroom.  Fries,  the  great  modem  describer  of  Fungi, 
defines  the  genua  thus  : — Hymenium  formed  of  a  peculiar  substance, 
altogether  distinct  from  the  cap,  entirely  composed  of  tubes  united 
into  a  porous  layer ;  these  tubes  are  undivided,  separable  from  each 
other,  long,  cylindrical,  or  angular,  open  from  end  to  end,  end  bear 
asci  (spore-cases)  on  their  inside ;  asci  cylindrical,  with  small  roundish 
spores ;  the  stalk  ia  central,  and  often  netted ;  the  cap  is  fleshy,  soft, 
spread  out  into  a  hemispherical  form  ;  veil  present  in  many  of  them. 
.....,.„   --M,but>Bmaifr       •  


He  includes  within  his  definition 


if  number  of  the  old  Boltti, 


which  U  more  leathery,  and  usually  without  a  stalk. 


;;l?    I5" 


The  true  Boltti  are  generally  found  growing  on  the  ground  in  woods 

and  meadows,  especially  in  pine  woods :  the  Polypori  are  commonly 
met  with  on  trees,  especially  pollards.  Of  the  former,  several  species 
are  eatable,  aa  B.  rdulii,  B.  tcattr,  B.  tuhtomentotut,  and  B.  gnwulatw  ; 
othen  are  acrid  and  dangerous.  Of  these  Dr.  Badham,  who  has 
written  on  the  Esculent  Funguses  of  England,  recommends  only 
B.  tdttlit  and  B.  tcaba: 

B.  edulit,  the  Edible  Boletus,  has  the  following  characters  : — Pilous 
or  cap  from  six  to  seven  inches  across,  smooth,  with  a  thick  margin 
varying  in  colour  from  light  brown  or  bronse  to  bay,  dark  brown,  or 
black,  or  a  miiture  of  all  these  colours;  the  epidermis  firmly  adhe- 
rent to  the  flesh,  which  is  fine,  and  except  the  part  in  immediate 
contact  with  the  skin,  white  ;  the  under  surface  of  the  cap  nearly  flat, 
often  presenting  a  circular  pit  or  depression  round  the  atalk ;  the 
tubes  at  first  white,  then  yellow,  lastly  of  an  olive  or  yellow  green 
tint,  in  the  earlier  stage  of  their  growth  closed  ;  afterwards  aa  the  cap 
expands  stopped  up  with  a  waxy-looking  material  of  a  dirty  pearl- 
colour ;  stem  varying  much  in  shape  at  different  periods  of  the  growth 
of  the  Boletus,  always  thick  and  solid,  at  first  white  but  soon  clumging 
to  fawn-colour,  beautifully  netted  with  reticulations.  Aa  the  period 
of  the  ripening  of  the  spores  advances  the  under  part  of  the  cap 
swells,  the  waxy  matter  is  absorbed,  the  tubes  present  deep  and 
rounded  orifices  to  the  eyo,  and  emit  an  ochreous  green  dust,  which 
consists  of  sporules.  After  this  the  whole  fungus  becomes  flaccid, 
the  tubes  turn  to  •  dirty  green,  and  decompoaition  rapidly  proceeds. 


BOLTBNIA.  m 

Thia  Boletus  grows  in  woods  oonniating  of  pinea,  oaks,  or  oheetnuts; 
it  ia  most  abundant  in  autumn,  but  occurs  in  spring  and  summer. 
Dr.  Badham  says  of  other  Fungi  likely  to  be  oomfounded  with  it : — 
"The  B.  eattanau,  which  bears  some  little  resemblance  to  it,  is  at  once 
distinguished  by  having  a  cottony  fibrillose  item  without  reticulations, 
a  downy  cap,  and  dirty  yellow  dust :  neither  can  it  be  confounded 
with  the  B.  tublottunttmu  or  B.  luridui,  because  in  addition  to  many 
other  points  of  difference,  both  these  change  colour  on  being  out  or 
bruised."  As  an  article  of  diet,  Dr.  Badham  says  "  It  imparts  a  relish 
alike  to  the  homely  hash  and  the  dainty  ragout,  and  may  be  truly  said 
to  improve  every  dish  of  which  it  is  a  constituent." 

B.  icaber  has  a  cap  from  three  to  seven  inches  across  the  surface, 
which  becomes  viscid  when  moist  and  is  invariably  downy.  There  are 
two  varieties,  in  one  of  which  the  pileua  ia  of  a  beautiful  deep  orange 
hue  and  the  stem  black.  In  the  other  the  pileus  is  gray  and  the  stem 
covered  with  orange  scales.  The  flesh  is  thick  and  flabby,  of  a  dingy 
white,  not  greatly  changeable  in  young  specimens,  but  deepening  in 
colour  when  old.     It  ia  not  so  agreeable  as  the  last  species. 

B.  offici/udit,  supposed  to  have  been  Hie  'Ayafitiii  of  Dioscorides,  is 
an  old-fashioned  medicine  remarkable  for  the  extreme  acridity  of  its 
powder ;  it  acta  as  a  powerful  purgative,  but  ia  never  employed  at  the 
present  day, 

B.  igmariut,  when  dried  and  sliced,  furnishes  the  German  Tinder, 
or  Amadou,  a  leathery  substance  sold  in  the  tobacconists'  shops. 

IS.  datructor  is  one  of  the  many  species  of  Fungi  the  ravages  of 
which  are  too  well  known  under  the  name  of  Dry  Rot.  Their  destruc- 
tive qualities  ere  not  however  caused  by  the  fructification,  or  the  part 
which  we  commonly  consider  the  fungus  itself,  but  by  the  ramifica- 
tions through  the  substance  of  the  wood  of  what  botanists  call  the 
Thallns  and  gardeners  the  Spawn  of  such  plants,  which  is  in  effect 
their  stem  and  root  in  a  mixed  state.  Other  species  of  JSaayi  produce 
dry  rot.     [Mmktlius.] 

BOLITOPHAGUB  (Fabriciua),  Eltdona  of  Latreille,  Leach,  and 
Millard,  and  Opatrvm  of  some  other  authors,  a  genua  of  Coleopterous 
Insects  of  the  section  Hdaramtia  and  family  Tentbrionida.  The  prin- 
cipal generic  characters  are  as  follows  ;— Head  short,  partially  hidden 
by  the  thorax,  in  the  males  sometimes  armed  with  a  horn  or  tubercle; 
antenna?  very  short  and  thick,  the  three  or  four  apical  joints  much 
broader  than  the  rest ;  maxillary  palpi  rather  large  and  distinct,  the 
terminal  joint  truncated,  its  length  equalling  that  of  the  two  preceding 


short  and  thick,  the  anterior  tibise  compressed. 

There  are  about  six  species  of  this  genus  known  :  they  live  in  Boltti, 
and  are  of  a  small  sise,  a  short  ovate  form,  and  their  prevailing  colours 
are  brown-black.  In  this  country  but  one  species  has  as  yet  been  dis- 
covered, B.  Agaricola  or  Agaricicola.  It  ia  of  a  brown  colour,  and 
about  one-twelfth  of  an  inch  long.  It  ia  rather  local,  but  where  it  does 
occur  it  ia  found  in  tolerable  abundance. 

BOLOGNA  SPAR,  a  variety  of  Sulphate  of  Barytas.    [Babytes.] 

BOLSOVER  STONE.  The  yellow  limestone  of  Rolsover  in  Derby- 
shire is  used  in  the  construction  of  the  new  Houses  of  Parliament.  It 
was  selected  for  its  durability,  strength,  fitness  for  ornamental  work, 
and  colour.  It  is  a  combination  of  carbonate  of  magnesia  with  car- 
bonate of  lime  [Dolomite]  in  small  granular  crystals,  without  the 
slightest  trace  of  organisation,  flinty  nodules,  or  other  blemishes.  It 
has  been  subjected  to  various  and  severe  mechanical  pressures,  chemi- 
cal re-agonts,  Ac,  and  has  sustained  them  with  credit ;  but  it  is  yet  to 
be  seen  whether  it  can  withstand  the  atmosphere  of  London,  which 
baa  destroyed  the  Bath  and  Portland  Oolites.  Many  other  public 
buildings  in  England  have  bean  built  with  atone  from  the  same  forma- 
tion, which  is  called  Magneainn  Limestone. 

BOLTE'NIA,  a  subgenus  of  Ateidida,  a  family  of  the  group  Tuni- 
cata,  which,  according  to  W.  S.  M'Leay,  are  the  animals  that  connect 
the  Aarita,  or  lowest  primary  division  of  the  animal  kingdom,  with 
the  Moilusoa,  from  which  he  observes  they  differ  in  the  following 
points  :  first,  in  having  an  external  covering  consisting  of  an  envelope 
distinctly  organised  and  provided  with  two  aperturee,  of  which  one  is 
branchial,  the  other  anal ;  secondly,  in  their  mantle  forming  an  inter- 
nal tun  in  corresponding  to  the  outer  covering  or  test,  and  provided 
like  it  with  two  openings ;  and  thirdly,  in  having  branchiss  which 
occupy  all  or  at  least  part  of  the  membranous  cavity  formed  by  the 
internal  sides  of  the  mantle.  From  the  Acrila  the  Tvnicata  (or  Bdtro- 
brancMala,  aa  De  Blainville  calls  them)  differ  in  having  distinct 
nervous  and  generative  systems,  while  their  intestinal  canal  is  pro- 
vided with  two  openings,  both  internal.    [Tomcat*.] 

The  following  is  the  generic  character  of  Boltenia  (Savigny)  aa 
reformed  by  M'Leay : — Body  with  a  coriaceous  teat,  supported  from 
the  summit  by  a  long  pedicle,  and  having  both  orifices  lateral  and 
cleft  into  four  rays.  Branchial  pouch  divided  into  longitudinal  folds, 
surmounted  by  a  circle  of  compound  tentacula,  and  having  the  reti- 
culation of  its  respiratory  tissue  simple;  abdomen  lateral;  ovary 
multiple. 

There  are  three  species  recorded,  namely,  B.  ovi/tra,  B.  fuii- 
formi*,  and  B.  rem/annif. 

The  following  is  MT-eays  character  and  doscriotion  of  B.  rent- 
/oralis  (Amdia  glutiifera,  Sabine,  A.  cluvata,  Fabriciua) :— Obsoure, 


miformit,  from  s  prewired 


to  BOtTOKlTE. 

ronghiah ;  body  sub-renjfbnn,  the  orifices  being  somewhat  prominent ; 
peduncle  terminal ;  envelope  Bub-pellucid,  whitish  ;  mantle  or  tunia 
very  thin,  provided  Willi  transverse  circular  narrow  muscles,  which 
out  each  other  very  obliquely ;   tsntscul*  about  ten   or  twelve  in 
number,  very  unequal,  elevate,  with  the  olava  plumiform,  or  beau- 
tifully divided  into  a  number  of 
regular  laciniEB  ;  branchial  pouch 
marked  with  about  fifteen  or  six- 
teen  large  folds,  and  having  the 
net-work   simple    and   regular ; 
dorsal    euleua    having    the    two 

lateral  filameata  winged  and  the  I 

intermediate  simple ;  oasophagua  1 

descending  vertically  to  the  lower 
end  of  the  body,  as  suspended, 
and  there  meeting  an  ascending 
Dvoidol  stomach  without  any  ap- 
parent internal  folioli ;  intestine 
with    on    oblong,     longitudinal, 

ri  loop,  which  is  prolonged  to 
pedicle ;  rectum  narrow,  sub- 
conical,  and  asosndmg  nearly 
parallel  to  the  oesophagus,  only 
higher ;  anus  having  a  scolloped 
margin;  liver  coating  the  stomach 
behind  the  right  ovary,  and  run- 
ning from  the  lower  end  of  the 
body,  as  suspended,  about  half 
way  up ;  it  is  divided  into  several 
gran  aiated  globes,  some  of  which 
ore  separated  from  the  others, 
particularly  to  wards  the  pharynx; 
ovaries  two,  elongate,  lobate,  situ- 
ated on  each  side  of  the  body, 
and  directed  towarde  the  anal  orifice  ;  right  ovary  straight,  claviform, 
lying  close  within  the  loop  of  the  intestine ;  left  ovary  larger  and  less 
lobate,  but  undulated  and  extending  downwards  behind  the  branohial 

M'Leay  gives  the  northern  seas  of  America  as  the  locality  of  the 
animal.  Captain  J.  C.  ileus  says  that  a  single  specimen  woe  dredged 
up  from  a  depth  of  seventy  fathoms  near  Elizabeth  Harbour.  He 
observes  that  he  can  add  nothing  to  M'Leay*e  admirable  description 
except  that  the  colour  of  the  body  is  a  very  light  brown ;  that  of  the 
pedicle  darker. 

The  sphere  wherein  this  Ascidian  moves  must  necessarily  be  very 
contracted.  Anchored  by  ita  pedicle,  the  length  of  its  moorings  fixes 
the  limit  of  its  motions,  which  are  most  probably  confined  to  the 
oscillations  arising  from  the  agitation  of  the  waves.  Both  the  body 
and  pedicle,  aa  M'Leay  observes,  are  scabrose,  or  covered  with  a  rough 
surface,  which  is  formed  by  exceedingly  short  coarse  hairs.  The 
original  colour  he  could  not  ascertain  ;  but  in  apuita  it  wee  cinereous, 
or  dirty  white,  which,  he  adds,  may  possibly  be  the  true  colour  of  the 
animal,  salt  is  not  (infrequently  that  of  the  other  Aieidida.  M'Laay'a 
specimen  waa  brought  home  from  Winter  Island  by  W.  N.  Griffiths, 
Esq.,  while  under  the  command  of  Captain  (now  Sir  Edward)  Parry. 

BOLTO  KITE,  a  native  anhydrous  Silicate  of  Magnesia.  It  occurs 
massive  with  a  granular  structure,  or  in  yellowish  or  bluish-gray 
grains.  The  cleavage  ia  in  one  direction ;  the  lustre  vitreous  ;  trans- 
parent to  trausluoent  It  is  found  disseminated  through  limestone  in 
the  United  States  of  America,  at  Bolton,  Roxborough,  and  Nittleton, 
Massachusetts ;  and  Ridgefleld  and  Reading,  Connecticut 

BOMBA'CEjE,  a  group  of  plants  considered  by  acme  a  distinct 
natural  order,  by  others  as  a  mere  section  of  Sttrculiacea.  They  are 
usually  large  trees,  with  brood  deep-green  leaves,  and  (lowers  of  con- 
siderable sue.  Technically  they  dinar  from  Mairacm  in  having  two 
cells  to  their  anthers  which  ore  often  doubled  down  upon  themselves, 
in  their  calyx  opening  in  on  irregular  rather  than  a  valvate  manner, 
and  in  their  stamens  being  usually  collected  into  five  parcels.  Their 
antbere  are  often  described  as  having  only  one  cell ;  but  this  is  an 
inaccurate  mode  of  speaking  of  them,  inasmuch  as  they  ore  formed 
upon  the  common  two-celled  type,  and  merely  have  the  cells  united  at 
thepoint  of  the  connective. 


This 


a  and  beautiful  ti 


■e  blown,  but  nothing  of  much  medical  or  economical  import- 
ance is  furnished  by  them.  Their  wood  is  light  and  spongy ;  the 
long  cottony  substance  found  within  their  fruit,  and  which  has  gained 
for  some  of  them  the  name  of  Cotton-Trees,  is  too  short  in  the  staple 
to  be  manufactured  into  linen  ;  and  the  slightly  acid  or  mucilaginous 
qualities  that  occur  in  the  group  ore  altogether  inferior  to  those  of 
many  Moivaeta.  The  Baobab  Tree  is  one  of  them.  [Adanronia.] 
It  is  remarkable  for  ths  excessive  thickness  of  its  tnunk  as  compared 
with  its  height,  and  this  is  a  character  of  common  occurrence.  Seve- 
ral American  species  spread  enormously  near  the  ground,  forming 
huge  buttresses  with  the  angles  of  their  trunks.  This  is  especially 
the  case  with  the  genua  Eriodaubon,  which  is  moreover  often  defended 
by  very  large  conical  prickles,  which  do  not  mil  on*  till  they  srs  exfo- 
liated by  the  gradual  distension  of  the  trunk.  Among  these  plants  is 
a  singular  instance  of  a  flower  resembling  the  paw  of  some  MatoiL 


[CHstaoeTXitos.]     Bo  bomMoeoa*  plant*  on  found  far  beyond  the 

BOMBAX  (from  0*V#i>c),  a  genus  of  plants,  the  type  of  the  natural 
order  Bombacae.  It  has  a  naked,  oampajiulatc,  unequally  2 -5-lobed 
or  trunoately  5  toothed  calyx  ;  five  petals  joined  together,  and  some- 
what connected  at  the  base  with  the  column  of  the  stamens ;  nuine- 


The  species  of  this  genus  are  large  ti 
wood,  which  is  frequently  used  for  ""Vi-g  canoes.    They  ore  natives 
of  South  America  and  the  East  Indies. 

B,  Ceiba,  Common  Silk-Cotton  Tree,  has  a  prickly  trunk,  palmate 
loaves  with  five  leaflets,  turbinate  fruit  concave  at  the  apex.  This 
plant  is  a  very  large  tree,  and  is  a  native  of  the  West  Indies  and  South 
America,  Some  of  the  older  travellers  gave  extravagant  accounts  of 
its  height;  it  is  however  frequently  seen  reaching  above  100  feet 
The  down,  which  is  contained  in  the  seed-vessel,  ia  very  soft,  but  is 
too  short  to  be  used  in  the  manufacture  of  cloth.  It  is  made  into 
hate  and  bonnets,  and  used  for  stuffing  chairs  and  pillows  by  the  poor 
people  in  the  districts  in  which  it  grows.  It  is  not  made  into  beds,  as 
it  is  reputed  unwholesome  to  lie  upon.  The  trunks  of  the  largest  ars 
made  into  canoes,  and  some  of  these  will  carry  from  fifteen  to  twenty 
hogsheads  of  auger.  Columbus  in  his  first  voyage  to  America  speaks 
of  having  seen  a  canoe  made  of  this  tree  in  Cubs,  which  contained  ISO 
men.  When  the  stem  decays  it  booomos  the  prey  of  the  larva  of  ths 
Macaco  Beetle,  which  when  gutted  and  fried  is  esteemed  as  a  great 
delicacy  in  the  districts  where  it  occur*. 

B.  pubacetu  has  an  unarmed  trunk,  the  lower  leaves  quinate,  the 
upper  ones  ternato  ;  the  leaflets  obovate,  elliptical,  emarginate,  coria- 
ceous, smooth,  or  covered  with  block  dots  of  stellate  pill  beneath ; 
the  pedicles  inflated  and  hollow  under  the  flower,  and  aa  well  as  the 
calyxes  covered  with  black  dots  of  stellate  tomentum ;  the  petals 
tomentose,  three  times  longer  than  the  calyx,  with  a  smooth  ovary. 
This  plant  reaches  from  20  to  SO  feet  in  height  It  is  a  native 
of  Brazil,  in  the  province  of  Minas  Oeraes,  where  the  tree  is  colled 
Embirussu.  The  bark  is  very  tough,  and  ia  used  for  making  ropes. 
The  other  species  of  Bomiax,  of  which  from  fourteen  to  twenty  have 
been  described,  possess  the  same  general  qualities  ta  the  two  specie* 
described.  The  wool  of  the  pods  of  the  B.  Malubaricttm  is  used  in 
India  to  stuff  pillows  and  beds.  B.  iniigne  is  a  native  of  the  Birman 
Empire,  and  is  remarkable  for  its  large  red  very  showy  flowers.  All 
the  species  grow  best  in  a  rich  loamy  soil.  Cuttings  not  too  ripe, 
when  taken  off  at  a  joint,  will  root  freely  in  sand  under  a  hand-glass  in 
a  moist  heat  The  best  mode  of  propagating  them  is  from  seeds 
brought  from  the  placos  of  their  natural  growth.  None  of  the  species 
seem  to  have  flowered  in  stoves,  but  this  arises  probably  from  the 
wont  of  height 

(Burnett,  OtdKna;  Loudon,  Encycloptedia  of  Planti;  Q.  Don, 
QanUati't  Dictionary.) 

BO'I(BDS,  the  generic  name  of  those  Insects  commonly  called 
Humble-Bees :  this  latter  name  wss  derived  (Messrs.  Kirby  and 
Spenco  conjecture)  from  the  Gorman  Hummer-  ■*-  w..™—.."i.p;~-.~   ~ 


Apidtx,  and  as  regards  the  BaglMl  species  are  by  far  the  largest  of 
the  tribe.  Tbey  may  be  distinguished  by  the  following  characters ; — 
Body  thickly  covered  with  hair ;  head  with  a  longitudinal  groove  and 
an  indentation  extending  across  from  the  upper  part  of  the  eyes  ;  in 
this  indentation  the  three  stemmat*  arc  placed,  being  arranged  nearly 
in  a  straight  line ;  and  it  is  from  the  central  stemmatum  that  the 
longitudinal  groove  has  its  origin,  whence  it  extends  downwards; 
antennas  with  twelve  joints ;  lahrum  with  its  surface  uneven ;  man- 
dibles with  several  longitudinal  grooves  on  the  upper  side;  posterior 
tibia  compressed,  smooth,  margined  with  strong  recurved  hairs,  and 
armed  with  spines  at  the  apex. 

The  above  ore  the  peculiarities  of  the  females.     In  ths  males  the 
antenna}  are  thirteen-jointed  and  considerably  longer  than  those  of 
the  other  sex  ;  the  hinder  tibi»  want  the  oorbicnla ;  the  mandibles 
are  bidentate  at  the  apex  and  each  furnished  with  a  tuft  of  curved 
hairs  ;  they  differ  likewise  in  possessing  no  sting  and  in  the  structure 
of  their  claws,  but  these  two  last  characters  are  common  to  the  whole 
tribe  of  Apida, 
The  neuter  bees  resemble  the  females  In  every  respect  excepting 
ce ,-  in  this  they  are  inferior  to  the  males,  which  latter  ore  rather 
leas  than  the  females, 
Kirby,  in  bis  monograph  on  the  bee*  of  this  country,  enumerate* 
'    species   as    belonging   to   his  section   '  *  •  a  2  ; '  this  section, 
with  the  exception  of  a  few  species  [Psttkieub],  now  constitutes  the 
genus  of  which  this  article  beats. 

The  prevailing  colours  of  the  specie*  srs  yellow,  red,  and  black  : 
and  as  these  colours  are  disposed  with  a  certain  degree  of  unifbnnity, 
we  have  arranged  the  following,  which  form  the  principal  part  of  the 
British  species,  under  three  heads,  namely,  those  which  have  the  apex  of 
the  body  mora  or  less  red,  those  which  have  that  part  white,  or-* 
those  in  whieh  the  ground-colour  of  the  body  is  yellow  or 
"  '.....  dssonfptions  m  Hr" 
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Section  L    Apex  of  the  Body  red. 

B.  lapidariut  (female),  black.  The  male  is  rather  long  and  narrow; 
head  and  anterior  and  posterior  portions  of  the  thorax  yellow. 

This  species,  well  known  by  the  name  Red-Tailed  Bee,  is  one  of  the 
largest  and  commonest  of  the  genuB ;  the  females  are  to  be  seen  in 
the  spring  and  summer  months;  in  the  autumn,  when  the  males 
make  their  appearance,  they  are  less  common. 

B.  Jtaiellut  (female).  Smaller  and  shorter  in  proportion  than  the 
last,  from  which  it  may  moreover  be  distinguished  by  having  red  hair 
on  the  hinder  tibiae. 

B.  Dcrhamdlus,  colour  ashy-brown.  Thorax  and  abdomen  each  with 
a  black  fascia.    Most  probably  the  male  of  the  last  described. 

B.  tubinterruptut  (female),  black.  Anterior  portion  of  the  thorax 
yellow ;  abdomen  with  a  subinterrupted  fascia  of  the  same  colour 
towards  the  base. 

B.  Pratorum,  black.    Anterior  portion  of  the  thorax  yellow. 

B.  Bwrrdlanut  (male),  yellow.  Thorax  with  the  central  portion 
black;  abdomen  with  a  black  fascia  near  the  middle. 

B.  CuUumanut  (male).  Like  the  last,  but  the  fascia  of  the  abdomen 
is  very  narrow,  occupying  only  one  segment 

B.  Donovandlus  (female),  black.  Thorax  with  the  anterior  portion 
yellow;  abdomen  with  the  basal  portion  yellow.  In  the  male  the 
anterior  portion  of  the  thorax  is  obscurely  coloured. 

Section  IL    Apex  of  the  Abdomen  while. 

B.  terrettrit. — This  is  the  largest  and  most  common  of  the  yellow 
and  black  Humble-Bees.  It  has  the  anterior  margin  of  the  thorax 
and  the  segment  next  the  basal  one  of  the  abdomen  of  a  yellow  or 
buff  colour ;  the  rest  of  the  body  is  black,  with  the  exception  of  the 
apex,  which  is  sometimes  of  a  dirty  yellow  colour  and  at  others  white. 

The  neuters  of  all  the  species  are  very  variable  in  size,  but  in  this 
there  appears  to  be  the  greatest  extreme ;  we  have  specimens  which 
are  scarcely  as  large  as  the  common  hive-bee; 

B.  Horiorum,  black.  Thorax  with  the  anterior  and  posterior 
portions  yellow ;  abdomen  with  the  base  yellow ;  rather  less  than  the 
preceding  species. 

B.  TuntlaUanut  (female),  black.  Thorax  with  the  anterior  and 
posterior  margins  narrowly  edged  with  yellow. 

The  insect  described  by  Kirby  under  the  name  of  LaireilleUa 
has  lately  been  discovered  by  Mr.  Pickering  to  be  the  male  of  this 
Bpecies.  It  is  of  a  pale  yellow  colour,  with  the  central  portion  of 
the  thorax  and  two  indistinct  fascia  towards  the  base  of  the  abdomen 
black. 

B.  JoneUut  (male),  yellow.  Thorax  and  abdomen  each  with  a 
black  fascia. 

B.  lucorum  (male),  yellow.  Thorax  with  the  central  portion  black; 
abdomen  with  the  two  basal  segments  yellow,  and  the  two  following 
black,  the  remainder  white. 

Section  III.    Ground-Colour  of  the  Body  yellow  or  buff. 

B.  Mutcorum,  yellow.    Thorax  orange. 

B.  fioralit,  yellow.  Abdomen  with  a  black  spot  on  each,ride  of 
the  second  segment,  the  three  following  segments  with  their  bases 
black. 

B.  Beckwithellur,  pale  buff  colour.  Thorax  and  apex  of  the 
abdomen  reddish  yellow,  the  latter  with  a  black  fascia  in  the  middle. 

B.  Ourtitellut.  Like  the  last,  but  the  abdomen  is  black,  with  the 
base  of  reddish-yellow. 

B.  Fottertllus,  Thorax  buff  coloured,  with  the.  anterior  part 
blackish ;  abdomen  with  three  obscure  black  fascia). 

(Observation. — We  have  reason  to  believe  the  last  four  to  be  varieties 
of  the  same  Bpecies.) 

B.  Syfoarum,  yellowish-white.  Thorax  with  a  black  fascia ;  abdomen 
with  two  black  fascia) ;  the  apex  red  interspersed  with  white. 

B.  fragrant,  bright  yellow.    Thorax  with  a  black  fascia. 

Of  the  above  species,  B.  terrettrit  and  Lapidariut  are  the  largest 
B.  fragrant,  TunstaUanut,  and  Hortorum,  are  the  next  in  sise.  All 
the  rest  of  the  species  are  nearly  of  a  size,  with  the  exception  of 
B.  Pratorum. 

The  habits  and  economy  of  these  insects  are  not  less  interesting 
than  other  members  of  the  order  Hymenoptera. 

In  the  autumnal  months,  when  the  cold  weather  begins  to  be  felt, 
and  the  various  honey-vieldmg  flowers  disappear,  the  male  and  neuter 
Humble-Bees  die,  having  performed  their  allotted  task,  which  as  far 
as  we  can  discover,  appears  to  be  that  of  fecundating  certain  plants, 
by  conveying  the  pollen  from  the  male  to  the  female  flowers :  a  task 
which  is  unavoidably  accomplished  by  their  visiting  different  flowers 
for  the  purpose  of  collecting  honey  and  pollen  to  rear  their  young. 
Some  female  Humble-Bees  also  die,  whereas  others  (probably  those 
only  which  had  been  reared  in  the  previous  summer)  seek  a  con- 
venient spot  in  which  they  may  pass  the  winter  as  little  exposed  to 
the  cold  as  possible ;  sometimes  in  rotten  wood  of  old  pollard  trees, 
and  sometimes  in  moss,  or  among  dead  leaves,  or  in  fact  in  almost  any 
situation  which  will  afford  the  desired  protection.  Here  they  remain 
in  a  torpid  state  and  without  food.  The  warmth  of  the  spring  causes 
'  these  females  again  to  make  their  appearance,  and  having  been 
impregnated  the  previous  autumn,  they  seek  a  convenient  spot 
wherein  they  may  construct  their  nests.    Grassy  banks  are  the  locali- 


ties most  frequently  chosen  for  this  purpose,  but  various  situations, 
and  even  a  difference  of  soil  apparently,  are  selected  by  the  different 
species  of  Humble-Bees;  for  we  observe  certain  species  abounding 
more  in  one  situation  than  another,  and  that  in  places  distant  from 
each  other  but  similar  in  character.  The  nests  are  sometimes  built 
upon  the  ground,  but  most  generally  they  are  in  a  hole  excavated  by 
the  bee.  These  excavations  vary  in  depth  and  form,  even  though 
made  by  the  same  species  of  bee.  In  tneir  construction  the  animal 
uses  its  jaws  to  dislodge  the  particles  of  earth,  which  are  then,  by 
means  of  the  anterior  pair  of  legs,  passed  backwards  to  the  hinder 
pair,  which  perform  the  same  office :  but  as  the  burrow  becomes 
deeper,  the  whole  body  of  the  bee  is  used  to  eject  the  grains  of  soiL 
In  saying  that  the  Humble-Bees  form  the  burrows  in  the  ground  in 
which  we  find  them,  we  speak  upon  the  authority  of  Reaumur,  for 
although  we  have  frequently  observed  the  female  bee  commence 
removing  particles  of  earth,  apparently  with  intent  to  make  such  an 
excavation,  upon  returning  to  the  same  spots  after  a  sufficient  interval 
of  time,  the  work  was  always  abandoned.  Huber,  who  paid  much 
attention  to  these  insects,  says,  "  I  have  not  discovered  in  what  manner 
they  excavate  the  holes  which  lead  to  their  nests,  nor  do  I  know  how 
they  form  the  vaults  in  which  they  are  placed,  neither  am  I  aware 
whether  they  always  construct  these  vaults  themselves,  or  whether 
they  do  not  sometimes  avail  themselves  of  the  holes  made  by  moles 
or  other  animals."  Upon  consulting  some  other  authors,  these 
points  appear  to  be  treated  of  in  too  vague  a  manner.  When  a  small 
cylindrical  but  generally  tortuous  gallery  is  formed,  it  is  terminated 
by  an  arched  chamber  of  considerable  extent,  and  it  is  in  this  cham- 
ber that  the  nest  is  constructed.  Those  species  which  do  not  burrow 
in  the  ground  choose  a  situation  in  which  the  herbage  is  sufficiently 
thick  to  afford  shelter,  and  there  form  on  the  surface  of  the  ground 
an  arched  chamber  of  moss  thickly  matted  together.  In  what  manner 
the  female  first  commences  the  interior  arrangement  of  her  nest,  and 
how  she  brings  up  her  young  whilst  in  her  solitary  state,  Huber  and 
some  of  the  earlier  authors  did  not  ascertain.  We  are  indebted  to 
M.  le  Comte  Saint-Fargeau  for  this  portion  of  the  present  history. 
This  author  informs  us  that  having  collected  a  quantity  of  pollen  and 
honey,  these  substances  are  formed  by  the  female  humble-bee  into  a 
ball,  in  which  the  eggB  are  deposited!  so  that  when  the  eggs  are 
hatched  the  larva  are  surrounded  by  the  substance,  which  serves 
them  both  for  food  and  protection.  The  balls  generally  contain 
numerous  eggB,  and  consequently  when  these  are  hatched  numerous 
larvae.  Reaumur  found  them  to  vary  from  three  to  thirty.  Each 
larva  feeding  upon  the  food  nearest  to  it,  the  original  crust  of  their 
enclosure  becomes  thin,  and  the  parent  insect  then  takes  care  to  add 
fresh  alimentary  paste  to  the  weakest  parts.  When  the  larva)  are 
full  grown  each  one  incloses  itself  in  a  silken  cocoon  of  an  oval  form 
and  placed  alwayB  in  a  perpendicular  position.  A  certain  number  of 
neuters,  or  workers,  having  undergone  their  final  transformation,  the 
nest  is  enlarged,  and  an  inner  coating  of  wax  is  attached  to  it,  and 
in  those  nests  which  are  constructed  with  moss  the  particles  of  wax 
are  so  amalgamated  with  it  that  a  portion  of  the  moss  cannot  be 
removed  without  injuring  the  interior  more  or  less.  Wax  is  also 
used  by  the  workers  in  the  construction  of  little  cells  for  the  reception 
of  honey.  Each  Bpecies  of  Humble-Bee  makes  these  cells,  as  Huber 
informs  us,  in  a  different  manner ;  some  construct  them  on  the  top  of 
the  cocoons,  and  of  a  half  oval  form ;  others  build  them  of  an  egg- 
shape,  with  the  apex  truncated.  In  some  again  they  resemble  the 
first,  but  have  a  ring  of  wax  within  the  top.  The  next  variety  is 
almost  a  perfect  oval,  having  but  a  small  opening  at  the  apex. 
Lastly,  these  Humble-Bees  show,  says  Huber,  "that  they  are  not 
inferior  to  the  hive-bee  in  the  art  of  economy.  Between  four  honey- 
pots  there  would  necessarily  be  a  vacant  space ;  but  this  is  occupied 
by  a  fifth  reservoir,  which  is  not  of  the  same  form  as  those  by  which 
it  is  Burrounded,  but  sometimes  approaches  to  a  square,"  &c.  As  an 
instance  of  the  intelligence  of  these  bees,  Huber  relates  that  when  a 
bee  is  prevented  from  obtaining  the  honey  at  the  bottom  of  the 
flower  by  the  tube  of  the  corolla  being  too  narrow  and  deep,  they 
drill  a  hole  with  their  proboscis  through  the  calyx  and  corolla  right 
into  the  tube,  and  in  this  manner  tap  the  vessel  containing  the  liquid 
of  which  they  are  so  fond. 

The  male  Humble-Bees  are  not  reared  till  late  in  the  season,  and 
do  not  appear  in  any  abundance  till  the  autumn.  As  in  the  case  of 
the  hive-bee  therefore,  they  take  no  part  in  the  duties  of  rearing  the 
young,  which  it  appears  are  almost  entirely  under  the  protection  of 
the  neuters  as.  soon  as  they  are  hatched. 

When  the  nest  is  tolerably  well  peopled,  it  presents  a  mass  of  oval 
cocoons  spun  by  the  larvae  as  before  described;  interspersed  with 
which  there  are  numerous  masses  of  an  irregular  but  generally  some- 
what rounded  form,  and  of  a  brown  colour :  some  of  the  largest  are 
about  the  size  of  a  small  walnut  Each  of  these  masses  incloses 
either  eggs  or  larvae,  and  is  composed  of  pollen  mixed  with  honey. 
To  these  must  be  added  the  little  honey-pots  which  are  irregularly 
interspersed  with  the  cocoons. 

BOMBY'CIDiE,  a  family  of  Insects  of  the  order  Zepidoptera, 
belonging  to  the  section  Lepidoptera  nocturna  of  Latreille,  or  Moths. 

The  principal  characteristics  of  this  family  are— their  possessing  only 
rudimentary  maxillae,  remarkably  •  small  palpi,  and  bipeotinated 
antenna). 


»7  BOMBYCID.E. 

Some  of  the  apecies  fly  very  rapidly,  and  make  their  appearance  in 
the  day-time  as  well  as  in  the  evening.  The  caterpillars  of  most  of 
the  species  are  hairy  (tome  produce  great  irritation  to  the  hand  when 
touched),  and  assume  the  pupa  state  in  a  cocoon  ipun  for  its  protection. 
The  papa  is  simple. 

One  of  the  moat  interesting  of  the  family  is  the  Bombyx  Mori,  well 
known  as  the  moth  to  which  the  Silkworm  turns.  This  species  which 
was  originally  from  China  is  of  a  white  or  cream  colour,  with  a  brown 
fascia  and  two  or  more  waved  lines  of  a  deeper  colour  crossing  the 
upper  wings.  In  this  country  the  eggs  of  this  moth  hatch  early  in 
May ;  the  caterpillar  or  silkworm  is  at  first  of  a  dark  colour,  but  soon 
becomes  light,  and  in  its  tints  much  resembles  the  perfect  insect,  a 
circumstance  common  in  caterpillars.  Ite  proper  food  is  the  mulberry, 
though  it  will  likewise  eat  the  lettuce  and  some  few  other  plants  ;  on 
the  latter  however  it  does  not  thrive  equally  well,  and  the  silk  yielded 
is  of  a  poor  quality. 
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The  Silkworm  is  about  eight  weeks  in  arriving  at  maturity,  during 
which  period  it  changes  its  skin  four  or  five  times.  When  about  to 
cast  its  sktn  it  ceases  to  eat,  raises  the  fore  part  of  the  body  slightly, 
and  remains  in  perfect  repose.  In  this  state  it  is  necessary  that  it 
should  continue  foraome  little  time,  in  order  that  the  new  skin,  which 
is  at  thai  time  forming,  may  become  sufficiently  mature  to  enable  the 
caterpillar  to  burst  through  the  old  one.  This  operation,  which  is 
apparently  one  of  considerable  difficulty,  is  performed  thus  : — the 
fare  part  of  the  old  skin  is  burst;  the  silkworm  then  by  continually 
writhing  its  body  (but  not  moving  from  the  spot)  contrives  to  thrust 
the  skin  back  to  the  tail,  and  ultimately  to  disengage  itself  altogether  ■ 
this  last  part  of  the  operation  however  is  the  molt  difficult,  since  it 
is  no  uncommon  occurence  for  them  to  die  front  not  being  able  tc 
disengage  the  last  segment  of  the  body  from  the  old  skin. 

Those  who  have  reared  silkworms  must  have  observed  how  large 
the  head  is  in  proportion  to  the  body  in  those  which  have  just  changed 
their  skins ;  this  circumstance  is  worthy  of  observation,  for  in  it  will 
be  found  a  meet  beautiful  contrivance. 

When  the  larva  of  an  insect  has  just  changed  its  skin,  every  part  is 
soft,  and  in  many  cases  (each  as  caterpillars)  the  greater  portion  of 
thebodystili  remains  in  this  flexible  state ;  but  the  skin  of  the  head  and 
some  few  other  parts  in  all  instances  soon  become  hardened,  after  which 


no  parte  to  enlarge  but  anch  as  ore  flexible.     In  the  ii 

a  caterpillar  the  body  increases  in  size  rapidly  after  change  of  skin, 
but  the  head  it  will  be  observed  does  not  enlarge,  and  although  the 


t  parts.    In  the  o 


if  those  larva  which  have  the  body 


a  lithe  plates  are  considerably  separated. 

From  the  above  we  conclude  that  the  external  covering  of  insecte 
does  not  grow  at  all,  except  at  the  time  of  repose  previous  to  the 
easting  off  the  old  skill,  after  which  operation  the  head  and  those  parte 
which  soon  become  hard  are  sufficiently  grown  to  last  until  the  next 
change ;  and  also  that  the  soft  parte  of  the  external  covering  will 
bear  stretching  to  a  certain  extent  and  no  farther  when  it  becomes 
necessary  that  they  should  change  that  covering  for  a  larger  cms. 


has  j  ust  been  cast  off,  can  have  come 
out  of  it ;  but  if  the  silkworm  be  examined  just  before  it  is  about  to 
change  its  skin,  it  will  be  seen  that  such  is  not  exactly  the  case,  for 
part  of  the  new  head  may  be  seen  thrust  out  behind  the  old  one,  so 
that  the  fore  part  only  is  inclosed  by  the  latter. 

When  full  grown  the  silkworm  commences  spinning  its  web  in  some 
nvenient  spot,  and  as  it  does  not  change  the  position  of  the  hinder 
portion  of  ha  body  much,  but  continues  drawing  its  thread  from 
various  points  and  attaching  it  to  others,  it  follows  that  after  a  time 
its  body  becomes  in  a  great  measure  inclosed  by  the  thread.  The 
work  is  then  continued  from  one  thread  to  another,  the  silkworm 

of  the  body  back  to  spin  in  all  directions  within  reach,  and  shifting 
the  body  only  to  cover  with  silk  the  part  which  was  beneath  it  As 
the  silkworm  spins  its  web  by  thus  bending  the  fore  part  of  the  body 
back,  and  moves  the  hinder  part  of  the  body  in  such  a  way  only  aa 
to  enable  it  to  reach  the  farther  back  with  the  fore  part,  it  follows 
that  it  incloses  itself  in  a  cocoon  much  shorter  than  its  own  body,  for 
soon  after  the  beginning  the  whole  is  continued  with  the  body  in  a 
bent  position.  From  the  foregoing  account  it  appears  that  with  the 
most  simple  instinctive  principles  all  the  enda  necessary  are  gained. 
If  the  silkworm  were  gifted  with  a  desire  for  shifting  ite  position 
much  at  the  beginning  of  the  work  it  could  never  inclose  itself  in  a 
cocoon ;  but  by  its  mode  of  proceeding,  as  above  explained,  it  incloses 
itself  in  a  cocoon  which  only  consumes  as  much  silk  as  is  necessary 
to  hold  the  chrysalis. 

During  the  time  of  spinning  the  cocoon  the  silkworm  decreases  in 
length  very  considerably,  and  after  it  ia  completed^  it  is  not  half  its 
original  length  ;  at  this  time  it  becomes  quite  torpid,  soon  changes  its 
skin,  and  appears  ia  the  form  of  a  chrysalis.  The  time  required  to 
complete  the  cocoon  is  about  five  days.  In.  the  chrysalis  state  the 
animal  remains  from  a  fortnight  to  three  weeks ;  it  then  bursts  its 
case  and  cornea  forth  in  the  imago  state,  the  moth  having  previously 
dissolved   a  portion   of  the   cocoon   by  means  of  a  fluid  which  it 

The  moth  ia  short-lived ;  the  female,  in  many  instances,  dies  almost 
immediately  after  she  has  laid  her  eggs ;  the  male  survives  her  but  a 

The  silkworms,  which  are  most  extensively  reared  for  the  purpose 
of  producing  silk  [Silk,  in  Abtb  iND  So.  Dtv,],  are  liable  to  many 
diseases,  and  none  have  been  more  destructive  than  that  called 
muscardine.  This  disease  attacks  the  caterpillar  when  about  to  enter 
the  chrysalis  state.  It  is  always  attended  with  the  development 
within  the  body  of  a  minute  fungus  closely  resembling  our  common 
mould.  It  is  probable  the  fungus  only  attacks  those  worms  which 
are  predisposed  to  disease,  but  in  certain  seasons  this  fungus  has  been 
so  extensively  developed  as  to  lead  to  the  supposition  that  it  produces 
the  disease  itself.  It  is  very  certain  that,  when  this  fungus  is 
prevailing  and  its  spores  are  introduced  into  the  body  of  the  silk- 
worm, it  becomes  rapidly  diseased  and  dies.  The  fungus  spreads 
internally  before  the  death  of  the  worm  and  afterwards  it  shoots 
forth  from  the  surface  of  the  skin.  The  chrysalis  and  moth  will  have 
the  disease  if  inoculated  with  the  fungus,  but  it  only  occurs  sponta- 
neously on  the  caterpillar.    \Su  Supplkubbt.] 

BOMBYCILL^agenusofTooth-BmedBirdsfDeniinWfrei).  Cuvier 

S'aces  the  genus  among  the  Dentirostral  genera  of  his  second  order 
auertaux;  Latreille  also  arranges  it  under  that  order,  but  does  not 
allow  it  to  belong  to  the  Dntfirotlrtt,  and  classes  it  among  his  first 
family,  that  of  the  Broad-Billed  Birds  (Lalirotlra).  Temminck,  con- 
sidering it  to  be  aa  omnivorous  bird,  finds  a  place  for  it  under  the 
name  of  BoMbycfoora,  in  his  second  order  Omnivora.  Vieillot'a 
second  order  (Si/tvieula)  contains  two  tribes;  and  in  the  sixteenth 
family  (flaccivori)  of  the  second  tribe  (Anitodactylt),  the  genus  in 
question  will  be  found.  Vigors  places  it  in  the  second  tribe  DaUi- 
roitra  of  his  second  order,  Inteaora,  or  Perching  Birds ;  and  after  some 
hesitation,  and  expressing  bis  doubt  whether  its  natural  situation  is 
not  in  the  family  Mendidtz,  is  inclined  to  arrange  it  provisionally 
among  the  Pipriaa,  his  last  family  of  DenHrottrta.  Bonaparte  makes 
it  a  genus  of  his  family  Sericali.  Swainson,  in  the  '  Fauna  Borcali- 
Amerieana,'  arranges  it  under  his  Bombycillitu? ,  a  subfamily  belonging 
to  the  aberrant  group  of  hie  Ampdida,  or  Pmit-Katers  ;  but  in  giving 
his  table  of  Ampdida,  he  expresses  considerable  doubts  on  the  true 
nature  of  the  aberrant  divisions.  Linnasus  at  one  time  made  it  a 
Butcher-Bird  (Laniut),  and  afterwards  an  Amptll*.  Brisaon  classed  it 
among  the  Thrushes  (Turdut),  and  Illiger  among  the  Crows  (CWus). 

The  birds  of  this  genus  are  known  by  the  English  names  of  Wax- 
Wings  or  Wai en-Chatterers ;  and  the  following  are  the  principal 
generic  characters  -  according  to  Temminck:— Bill  short,  straight, 
elevated ;  upper  mandible  curved  towards  ite  extremity,  with  a 
strongly  marked  tooth  ;  nostrils  basal,  ovoid,  open,  hidden  by  strong 
hairs  directed  forwards;  feet,  with  three  toes  before  and  one  behind, 
the  exterior  toe  connected  (soudi)  with  the  middle  one;  wings 
moderate,  the  first  and  second  quills  longest. 

Only  throo  species  have  been  recorded.  The  first  has  a  wide 
geographical  range;  the  second  ia  confined  to  North  America;  and 
the  third  la  Oriental. 


B0MB7CILUL 


BOMBYCILLA. 


MO 


B.  garrula,  European  Wax- Wing  or  Chatterer.  This  elegant  species, 
which  is  also  known  by  the  English  names  of  the  Bohemian  Chatterer, 
Bohemian  Wax-Wing  and  Silk-Tail,  is  Le  Jaseur  de  Bohtme  (Buffon, 
Ac.),  Grand  Jaseur  (Temminck),  and  Geay  de  Boheme  of  the  French; 
Garrulo  di  Boemia  of  the  Italians ;  Rothliohgrauer  Seidenschwanti 
(Meyer),  Europaischer  Seidensohwanz,  and  Gemeine  Seidenschwanz 
(Bechstein)  of  the  Germans;  Oarrulus Bohm/icus  of  Gesner;  Bomby- 
eilla  of  Sehwenck. ;  Ampdis  of  Aldrovand. ;  BombyciUa  Bohemica  of 
Brisson;  Ampelis  garrulus  of  LinnsDus;  Bombyciphora  garrula  of 
Brehzn ;  Bombyciphora  poUoccslia  of  Meyer ;  Bombycioora  garrula 
of  Temminck ;  and  BombyciUa  garrula  of  Vieillot. 

•  In  addition  to  the  nomenclature  above  given,  the  bird  is  said  to 
be  named  by  the  Italians  in  some  localities  Beooo-Frisone,  in  others, 
Galletto  del  Bosoo;  and  by  the  bird-catchers  of  Bologna,  Ucoello  del 
Mondo  Novo ;  by  the  Germans,  Zinserelle,  Wipstertz,  Schnee- Vogel 
and  Schnee-Leschke,  and  by  those  in  the  neighbourhood  of  Niirn- 
berg,  Beemerle  and  Behemle ;  by  the  Swedes,  Siden-Swanta ;  and  by 
the  Bohemians,  Brkoslaw. 

That  the  Bohemian  Chatterer  was  known  to  the  ancients  there  can 
be  little  doubt;  but  a  preat  deal  of  obscurity  prevails  as  to  the 
names  by  which  it  was  distinguished.  Some  have  taken  it  to  be  the 
Incendiaria  Avis  of  Pliny  (book  x.  o.  13),  the  inauspicious  bird,  on 
account  of  whose  appearance  Rome  more  than  once  underwent 
lustration,  but  more  especially  in  the  consulship  of  L.  Cassias  and 
C.  Marius,  when  the  apparition  of  a  great  owl  (Bubo)  was  added  to 
the  horrors  of  the  year.  Others  have  supposed  that  it  was  the  bird 
of  the  Hercynian  forest  (book  x.  o.  47),  whose  feathers  shone  in  the 
night  like  fire.  Aldrovandus,  who  collected  the  opinions  on  this 
point,  has  taken  some  pains  to  show  that  it  could  be  neither  the  one 
nor  the  other.  The  worthy  Italian  gravely  assures  his  readers  that  its 
feathers  do  not  shine  in  the  night ;  for  he  savs  he  kept  one  alive  for 
three  months,  and  observed  it  at  all  hours  ("  quavia  noctis  horA  con- 
templatus  sum  "  ). 

It  is  by  no  means  improbable  that  this  bird  was  the  Ty&paXos  of 
Aristotle  ('  Hist.  Anim.,'  book  ix.  c  16). 

The  geographical  range  of  the  Bohemian  Chatterer  is  extensive, 
comprehending  a  great  portion  of  the  arctic  world.  It  appears  gene- 
rally in  flocks,  and  a  fatality  was  at  one  time  believed  to  accompany 
their  movements.  Thus  Aldrovandus  observes  that  large  flights  of 
them  appeared  in  February,  1530,  when  Charles  V.  was  crowned  at 
Bologna ;  and  again  in  1551,  when  they  spread  through  the  duchies  of 
Modena,  Piacenza,  and  other  Italian  districts,  carefully  avoiding  that 
of  Ferrara,  which  was  afterwards  convulsed  by  an  earthquake.  In 
1552,  according  to  Gesner,  they  visited  the  banks  of  the  Rhine,  near. 
Mentz,  in  such  myriads  that  they  darkened  the  air.  In  1571  troops 
of  them  were  seen  flying  about  the  north  of  Italy,  in  the  month  of 
December,  when  the  Ferrarese  earthquake,  according  to  Aldrovandus, 
took  place,  and  the  rivers  overflowed  their  banks. 

Necker,  in  his  Memoir  on  the  Birds  of  Geneva,  observes  that  from 
the  beginning  of  this  century  only  two  considerable  flights  have 
been  observed  in  that  canton,  one  in  January,  1807,  and  the  other 
in  1814,  when  they  were  very  numerous,  and  having  spent  the  winter 
there,  took  their  departure  in  March.  In  the  first  of  tnose  veers  they 
were  scattered  over  a  considerable  part  of  Europe,  and  early  in 
January  were  seen  near  Edinburgh.  Savi  observes  that  they  are 
not  seen  in  Tuscany  except  in  very  severe  winters,  and  that  the 
years  1806  and  1807  were  remarkable  for  the  number  of  them 
which  entered  Piedmont,  especially  the  valleys  of  Lanzo  and  Suza. 

It  has  been  said  that  it  is  always  rare  in  France,  and  that  of  late 
years  it  has  become  scarce  in  Italy  and  Germany;  but  Bechstein 
observes  that  in  moderate  seasons  it  is  found  in  great  flights  in  the 
skirts  of  the  forests  throughout  the  greater  part  of  Germany  and 
Bohemia,  and  that  it  is  to  be  seen  in  Thuringia  only  in  the  winter  : 
if  the  season  be  mild  in  very  small  numbers,  the  greater  portion 
remaining  in  the  north;  if  the  weather  be  severe,  it  advances  farther 
south. 

The  Bohemian  Chatterer  must  be  considered  only  as  an  occasional 
visitant  to  the  British  Islands,  though  Pennant  aayB  that  they  appear 
only  by  accident  in  South  Britain,  but  that  about  Edinburgh  they 
come  annually  in  February,  and  feed  on  the  berries  of  the  mountain- 
ash  ;  adding  that  they  also  appear  as  far  south  as  Northumberland, 
and  like  the  fieldfare  make  the  berries  of  the  white  thorn  their  food : 
he  records  the  death  of  one  which  was  killed  at  Garthmeilio  in  Den- 
bighshire in  a  fir-tree  during  the  severe  frost  of  December,  1788. 
Latham,  in  a  note  to  this  statement,  says  that  the  late  Mr.  Tunstall 
informed  him  that  in  the  winter  of  1787  many  flocks  were  seen  all 
over  the  county  of  York,  and  that  towards  the  spring  a  flock  of  between 
twenty  and  thirty  were  observed  within  two  miles  of  Wycliffe,  his 
place  of  residence.  Bewick  states  that  in  the  years  1790, 1791,  and 
1803  several  of  them  were  taken  in  Northumberland  and  Durham  as 
early  as  the  month  of  November.  Selby  says  that  in  the  winter  of 
1810  large  flocks  were  dispersed  through  various  parts  of  the  kingdom, 
and  that  from  that  period  it  does  not  seem  to  have  visited  our  island 
till  the  month  of  February,  1822,  when  a  few  came  under  his  inspec- 
tion, and  several  were  again  observed  during  the  severe  storm  in  the 
winter  of  1823.  Montagu  aayB  that  he  received  it  out  of  Staffordshire, 
and  that  he  has  known  others  killed  in  the  more  southern  counties 
in  the  autumn  and  winter.    In  Mr.  Ronnie's  edition  of  the  '  Ornitho- 


logical Dictionary'  (1883)  it  appears  that  one  had  been  shot  in  the 
park  of  Lord  Boringdon  at  Saltram  in  Devonshire,  and  that  not  lest 
than  twenty  had  been  killed  in  the  counties  of  Suffolk  and  Norfolk 
during  the  three  preceding  winters.  Graves  says  that  about  Christmas, 
1808,  a  number  were  shot  in  the  neighbourhood  of  Camberwell,  from 
one  of  which,  being  but  slightly  wounded,  his  figure  was  taken.  In 
'Loudon'B  Magazine '  it  is  stated  that  a  fine  specimen  was  shot  near 
Coventry  in  December,  1880,  where  it  appeared  to  associate  with 
starlings,  and  that  during  the  same  month  of  the  same  year  six  were 
killed  m  the  vicinity  of  Ipswich.  The  late  Mr.  W.  Thompson  records 
various  instances  of  the  occurrence  of  this  bird  in  Ireland.  In  the 
British  Islands  it  more  frequently  occurs  in  the  north  than  the  south, 
and  Mr.  Yarrell  states  that  "the  winters  of  1787,  1788,  1789, 
1790,1791,  1808,  1810,1820,1822,1828,  1830,  1831, 1884,  and  1835, 
are  particularly  recorded  as  having  afforded  opportunities  of  obtaining 
specimens  in  some  one  or  other  of  various  northern  localities." 

Although  called  the  Bohemian  Wax-Wing,  it  is  not  more  common  in 
Bohemia  than  England.  In  the  central  and  southern  parts  of  the 
European  continent  it  is  only  an  occasional  visitor. 

In  northern  Russia  and  the  extreme  north  of  Norway,  according  to 
C.  L.  Bonaparte,  they  are  seen  in  great  numbers  every  winter,  being 
observed  there  earlier  than  in  temperate  countries.  In  northern  Asia 
and  eastern  Europe  their  migrations  are  tolerably  regular.  Very 
numerous  flocks  pass  through  Scania  in  November,  and  are  again  seen 
on  their  return  in  the  spring. 

But  the  species  is  not  confined  to  Europe  and  Asia.  u  By  a  singular 
coincidence,"  says  the  Prince  of  Canino,  "whilst  we  were  proclaiming 
this  species  as  American,  it  was  received  by  Temminck  from  Japan, 
together  with  a  new  species,  the  third  known  of  the  genus."  He  says 
that  his  best  specimen  was  shot  on  the  20th  of  March,  1825,  on  the 
Athabasca  River,  near  the  Rooky  Mountains ;  and  observes  that  the 
species  appeara  to  be  spread  widely*  as  he  had  been  credibly  informed 
by  hunters  that  « cedar-birds  of  a  large  kind"  had  been  shot  a  little 
beyond  the  Mississippi ;  adding  that  he  is  at  a  loss  to  conceive  why 
it  Bhould  never  have  been  observed  on  this  side  of  the  last-mentioned 
river.  Mr.  Drummond  in  the  spring  of  1826  saw  it  near  the  sources 
of  the  Athabasca,  and  Sir  John  Richardson  observed  it  in  the  same 
season  at  Great  Bear  Lake  in  lat.  65°,  where  a  male,  of  which  he  gives 
a  description,  was  shot  on  the  24th  of  May  of  that  year.  He  also  says 
that  he  observed  a  large  flock  of  at  least  three  or  four  hundred  on  the 
banks  of  the  Saskatchewan,  at  Carlton  House,  early  in  May,  1827. 
They  alighted  in  a  grove  of  poplars,  settling  all  on  one  or  two  trees, 
and  making  a  loud  twittering  noise.  They  Btayed  only  about  an  hour 
in  the  morning,  and  were  too  shy  to  allow  him  to  approach  within 
gunshot. 

The  district  where  these  birds  breed  is  unknown.  Bechstein  says 
that  it  does  not  build  in  Germany  when  wild,  but  within  the  Arctic 
Circle. 

Bonaparte  gives  a  very  amiable  character  of  the  European  Wax-Wing 
in  a  state  of  nature,  attributing  to  them  a  particular  sentiment  of 
benevolence,    even     independent   of    reciprocal   sexual    attraction. 
"  Not  only,"  says  the  Prince,  "do  the  male  and  female  caress  and  feed 
each  other,  but  the  same  proofs  of  mutual  kindness  have  been 
observed  between  individuals  of  the  same  sex."    Speaking  of  their 
habits  he  says,  "  They  always  alight  on  trees,  hopping  awkwardly  on 
the  ground.    Their  flight  is  very  rapid :  when  taking  wing  they  utter 
a  note  resembling  the  syllables  si,  zi,  ri,  but  are  generally  silent  not- 
withstanding the  name  that  has  been  given  them."    Bechstein  says, 
"  When  wild  we  see  it  in  the  spring  eating,  like  thrushes,  all  sorts  of 
flies  and  other  insects;  in  autumn  and  winter,  different  kinds  of 
berries;  and  in  time  of  need,  the  buds  and  sprouts  of  the  beech, 
maple,  and  various  fruit-trees."    Willughby  states  that  it  feeds  upon 
fruit,  especially  grapes,  of  which  it  is  very  greedy.    "  Wherefore  it 
seems  to  me,"  he  adds,  "not  without  reason,  to  be  called  by  that  name 
Ampelis"    Bonaparte  makes  their  food  to  consist  of  different  kinds 
of  juicy  berries,  or  of  insects,  observing  that  they  are  fond  of  the 
berries  of  the  mountain-ash  and   Phytolacca,  and  that   they   are 
extremely  greedy  of  grapes,  and  also,  though  in  a  less  degree,  of 
juniper-  and  laurel-berries,  apples,  currants,  figs,  and  other  fruits. 
He  adds  that  they  drink  often,  dipping  their  bills  repeatedly. 

In  captivity  its  qualities  do  not  appear  to  be  very  attractive, 
according  to  Bechstein,  who  sayB  that  nothing  but  its  beauty  and 
scarcity  can  render  the  possession  of  it  desirable,  for  that  it  is  a  stupid 
and  lazy  bird.  Indeed  he  draws  such  a  picture  of  its  greediness  and 
dirty  habits,,  that,  if  it  be  not  overcharged,  few  we  should  think  would 
wish  to  have  it  as  an  inmate.  Leaving  out  the  more  unpleasant  parts  of 
his  description,  we  take  the  following  extract  from  his  '  Cage  Birds ' : 
— "During  the  ten  or  twelve  years  that  it  can  exist  in  confinement, 
and  on  very  meagre  food,  it  does  nothing  but  eat  and  repose  for 
digestion.  If  hunger  induces  it  to  move,  its  step  is  awkward,  audits 
jumps  so  clumsy  as  to  be  disagreeable  to  the  eye.  Its  song  eonsists 
only  of  weak  and  uncertain  whistling,  a  little  resembling  the  thrush, 
but  not  so  loud.  While  singing  it  moves  the  crest,  but  hardly  moves 
the  throat.  If  this  warbling  is  somewhat  unmusical  it  has  the  merit 
of  continuing  throughout  every  season  of  the  vear.  When  angry, 
which  happens  sometimes  near  the  common  feeding-trough,  it  knocks 
very  violently  with  its  beak.  It  is  easily  tamed."  The  same  author 
says,  that  in  confinement  the  two  universal  pastes  appear  delicacies  to 
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tt;  and  it  is  even  satisfied  witJi  bran  steeped  In  inter.  It  swallows 
everything  Tormdously,  and  refuses  nothing  eatable,  such  a*  potatoes, 
cabbage,  salad,  fruit  of  all  sort*,  and  especially  white  bread.  It  likes 
to  bathe,  or  rather  to  sprinkle  itself  with  water,  for  it  doea  not  wet 
itself  so  much  as  other  birds. 

It  is  taken  in  nooses,  to  which  berries  are  fixed,  which  for  this 
purpose,  says  the  author  last  quoted,  "  should  always  be  kept  in  store 
till  February.  It  appears  to  be  frightened  at  nothing,  for  it  flies  into 
nets  and  traps,  though  it  sees  its  companions  caught,  and  hanging  and 
uttering  criea  of  distress  and  fear." 

Length  about  eight  inches;  the  eise  altogether  approaching  that  of 
a  starling. 

Malt.  Bill  strong,  black,  except  at  the  base,  where  the  colour 
inclines  to  a  yellowish-white  j  nostrils  hidden  under  small  blank 
feathers.  Irides  purplish-red.  Chin  and  throat  Telvety  black,  as  is 
also  the  streak  (in  the  midst  of  which  is  the  eye)  passing  from  the 
bill  to  the  binder  part  of  the  head.  Forehead  reddish-brown.  Head 
feathers  long,  silky,  forming  a  reclining  crest,  approaching  to  reddish- 
chestnut,  which  the  bird  can  erect  or  depress  at  pleasure.  Upper 
parts  purplish-red,  or  rinaoeous-brown  dashed  with  ash-colour,  the 
rump  lightest.  Breast  and  belly  pale  purplish-ash,  tinged  with  pale 
brownish-red.  Tent  and  under  tail -coverts  orange-brown  inclining  to 
reddish-orange.  Greater  wing-coverts  black,  tipped  with  whits. 
Leaser  wi>ig  coverts  of  a  shade  darker  than  the  general  tint  of  the 
upper  plumage.  Primaries  black,  with  a  bright  yellow  spot  near  the 
white  tips  of  their  outer  webs,  Montagu  aays  that  the  three  first  are 
tipped  with  white,  and  the  others  with  yellow  on  their  outer  margins. 
Secondaries  gray,  tipped  with  white  on  the  outer  web,  and  seven  or 
eight  of  them  terminated  with  small  flatfish,  oval,  horny  appendages, 
of  the  colour  of  red  sealing-wax.     Sometimes  there  are  not  moretban 

5  or  8  of  these  wax-like  tips,  and  in  Montagu's  specimen  there  were 

6  on  one  side  and  6  on  the  other.  Graves  gives  the  number  at  from 
0  to  9  (Bachstein  at  from  5  to  a),  and  mentions  the  specimen  in  Mr, 
Haworth's  collection,  which  had  some  on  the  tail,  which  "    " 
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European  Wu.WlDf  [Bomhycilla  forma),  male. 

Female.    Generally  similar  to  the  male;  but  the  yellow  on  the 

wings  and  tail  is  not  so  bright,  nor  are  the  wax-like  appendages  so 

The  flesh  of  this  species  is  said  to  be  delicate  food 
B.   Carolineatit,  the   American   Wax-Wing,    or   Cedar-Bird,  was 
considered  by  some  of  the  older  naturalists  to  be  identical  with  the 
European  species,  from  which  it  had  degenerated. 

This  species  is  the  Ampelit  garrultu,  var.  U.  of  the  'Systems 
Natures ' ;  Garralvj  Carolimruit,  le  Jaseur  de  Caroline,  the  Chatterer 
of  Cateeby ;  Turdut  gamhu  Carolinrmu  of  Klein ;  Coquantotot  of 
Hernandez;  Axrii  Americana  crittata,  Xomotl  dicfaof  Seba;  Chatterer 
of  Carolina  of  Edwards  ;  Cedar-Bird,  Ampelit  Americana,  of  Wilson ; 
BecoUet  of  the  Canadian  Toyageura ;  SamiydUa  Csrolinennt  of 
Brisson,  Bonaparte,  Audubon,  and  others.  It  is  said  to  be  found  in  the 
whole  extent  between  Mexico  and  Canada,  and  parties  are  said 
iccssJonally  to  roam  as  far  south  as  the  forests  of  Guyana.  In  the 
United  States  it  is  a  resident  during  the  whole  year,  the  northern  and  , 
middle  states  being  its  more  usual  quarters  in  the  summer,  and  the  l 
southern  in  the  winter  season.  It  is  stated  that  the  bird  has  been 
found  on  the  north-west  coast  of  America,  but  its  northern  boundary  | 
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belief  that  it  has  not  been  hitherto  observed  to  the  northward  of  the 
fiith  parallel.  He  says  that  Mr.  Druinmond  saw  several  small 
flocks  on  the  south  branch  of  the  Saskatchewan  on  the  27th  June,  and 
gives  a  description  of  a  mala  killed  there  in  1st  621"  on  that  day, 
18S7.  He  adds  that  it  frequents  the  northern  shores  of  Lake  Huron 
and  of  Lake  Superior  in  summer. 

The  Cedar-Birds  utter  a  feeble  lisping  sound,  and  fly,  says  Wilson, 
"in  oompact  bodies  of  from  twenty  to  fifty ;  and  usually  alight  ao 
close  together  on  the  same  tree,  that  one  half  are  frequently  shot 
down  at  a  time.  In  the  months  of  July  and  August  they  eolleot 
together  in  nooks,  and  retire  to  the  hilly  parts  of  tbo  state,  the  Blue 
Mountains,  and  other  collateral  ridges  of  the  Alleghany,  to  enjoy  the 
fruit  of  the  Vaamium  tdioinonra,  Whortleberries,  which  grow  titers 
in  great  abundance,  whole  mountains  for  many  miles  being  almost 
entirely  covered  with  thorn ;  and  where  in  the  month  of  August  I 
have  myself  found  the  cedar-birds  numerous.  In  October  they 
descend  to  the  lower  cultivated  parts  of  the  country,  to  feed  on  the 
berries  of  the  sour  gum  and  red  cedar,  of  which  last  they  are  immo- 
derately fond  ;  and  thirty  or  forty  may  sometimes  be  seen  fluttering 
among  the  branches  of  one  small  cedar-tree,  plucking  off  the 
berries.  ....  In  the  fall  and  beginning  of  summer,  when  they 
become  very  fat,  they  are  in  considerable  esteem  for  the  table ;  and 
great  numbers  are  brought  to  the  market  of  Philadelphia,  where  they 
are  sold  at  from  twelve  to  twenty-five  cents  par  down.  During  the 
whole  winter  and  spring  they  ere  occasionally  asen  ;  and  about  ths 
26th  of  May  appear  in  numerous  parties,  making  great  havoc  among 
the  early  cherries,  selecting  the  best  and  ripest  of  the  fruit."  Audubon 
aays  that  they  reach  Louisiana  about  the  beginning  of  November,  and 
retire  towards  the  middle  districts  in  the  beginning  of  March.  "  The 
holly,"  writes  the  author  last  quoted,  "the  vines,  the  persimon,  the 
"iride  of  China,  and  various  other  tresis,  supply  them  with  plenty  of 
which  they  fatten,  and  become  ao  tender  and 


pride  of 


New  Orleans  as  a  Christmas  present."  And  delicious  these  fruit- 
eating  birds  (for  such  is  their  general  diet,  albeit  they  are  said  to  be 
excellent  fly-catchers)  undoubtedly  are ;  though  Hemandea,  who 
met  with  them  near  Teticnoo  (spud  Tetsooqnenaes),  aays  that  neither 
in  their  song  nor  in  the  flavour  of  their  flesh  are  they  better  than 
other  small  birds  ( "  deque  est  cantu  ant  nutrimento  cwteria  aviculis 
commeudatior").  Their  appetite  is  extraordinary :  "  They  gorge  them- 
selves," observes  Audubon,  "to  such  excess,  aa  sometimes  to  be 
unable  to  fly,  and  suffer  themselves  to  be  taken  by  Che  hand.  Indeed 
I  have  seen  some  which,  although  wounded  and  confined  in  a  cage, 
have  eaten  of  apples  until  suffocation  deprived  them  of  life  in  the 
course  of  a  few  days.  When  opened  afterwards  they  wen  found  to 
be  gorged  to  the  mouth." 

Notwithstanding  this  greediness  they  are,  according  to  some  writers, 
remarkable  for  their  social  and  kindly  disposition  in  a  state  of  nature. 
Nuttall,  on  the  authority  of  an  eye-witness,  states  that  one  among  a 
row  of  these  birds  seated  upon  a  branch,  darted  after  an  insect,  and 
offered  it  to  his  associate  when  naught,  who  very  disinterestedly  passed 
it  to  the  next,  and  each  delicately  declining  the  offer,  the  morsel  went 
backwards  and  forwards  before  it  was  appropriated. 

After  fattening  on  the  fruits  of  May  and  early  June  they  begin  to 
turn  their  attention  to  the  continuation  of  their  species,  and  com- 
mence about  the  10th  or  12th  of  the  latter  month  building  a  neat 
large  in  proportion  to  the  bird,  sometimes  in  their  favourite  cedar- 
tree  (Jwnptnu  Virainiana,  Willd.),  but  more  frequently  in  the 
orchards,  generally  choosing  a  forked  or  horisontal  branch  of  an  apple- 
tree,  some  ten  or  twelve  feet  from  the  ground.  Outwardly  and  at 
the  bottom  is  laid  a  mass  of  coarse  dry  stalks  of  grass ;  the  inside  is 
lined  entirely  with  very  fine  stalks  of  the  same  material  The  egga 
three  or  four,  of  a  dingy  bluish-white,  thick  at  the  great  end,  taper- 
ing suddenly,  and  becoming  very  narrow  at  the  other,  marked  with 


nig  suddenly,  and  becoming  very  m 
small  roundish  spots  of  black  of  Tt 


of  purple  ai 

the  young  are  hatched,  sod  are  at  first  fed  on  ins 

they  advance  in  growth  on  berries  of  various  kinds. 

following  Is  Nuttall' s  account  of  the  manners  of  this  bird  in 

"  A  young  bird  from  one  of  the  nests  described  in  the  hemlock  was 
thrown  upon  my  protection,  having  been  by  some  means  ejected  from 
his  cradle.  In  this  critical  situation  however  he  had  been  wall  ted  or 
rather  gorged  with  berries,  and  was  merely  scratched  by  the  fall  he 
had  received.  Fed  on  cherries  and  mulberries  he  waa  soon  wall 
fledged,  while  his  mate  in  the  nest  was  suffered  to  perish  by  the  forget- 
fulnsaa  of  his  natural  protectors.  Coeval  with  ths  growth  of  bis 
wing-feathers  were  already  seen  the  remarkable  red  waxen  append- 
ages, showing  that  their  appearance  indicates  no  particular  ago  or 
sex;  many  birds,  in  fact,  being  without  these  ornament*  during  their 
whole  lives.  I  soon  found  my  interesting  protege"  impatient  of  the 
cage,  and  extremely  voracious,  gorging  himself  to  the  very  mouth 
with  the  soft  fruits  on  which  h*  was  often  fed.  The  throat,  in  Ikes, 
like  a  craw  admits  of  distension,  snd  the  contents  are  only  gradually 
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passed  off  into  the  stomach.  I  now  suffered  the  bird  to  fly  at  luge, 
and  for  several  days  he  descended  from  the  tree*  in  which  ha  perched 
to  my  arm  for  food  ;  but  the  moment  he  wsi  Bstiefied  he  avoided  the 
cage,  and  appeared  bj  his  restlessness  unable  to  survive  the  loaa  of 
liberty.  He  now  name  eeldomer  to  me,  and  finally  joined  the  lisping 
i  away  after  two  or  three 


■e  provided  him  with  a  loud  impatient  voice,  and  '  U-did,  te-did, 
kal-te-  did '  (often  also  the  clamorous  cry  of  the  young  Baltimore)  was 
hii  deafening  and  almost  incessant  call  for  food.  Another  young  bird 
of  the  first  brood,  probably  neglected,  Dried  bo  loud  and  plaintively  to 
a  male  Baltimore  bred  in  the  same  tree,  that  he  commenced  feeding 
it  Mr.  Winship  of  Brighton  informs  me  that  one  of  the  young  Cedar- 
Birds  whioh  frequented  the  front  of  his  house  in  quest  of  honeysuckle- 
berries,  at  length  on  receiving  food,  probably  also  abandoned  by  his 
roving  parents,  threw  himself  wholly  on  his  protection.  At  large 
day  and  night,  he  still  regularly  attended  the  dessert  of  the  dinner 
table  for  his  portion  of  fruit,  and  remained  steadfast  in  his  attachment 
to  Mr.  Winship  till  killed  by  an  accident,  being  unfortunately  trodden 
under  foot" 


American  "Wix-Wlng  {SamhfMla  (hroltiwuii),  male. 
The  following  is  Wilson's  description  : — "  Length  seven  inches, 
extent  eleven  inches ;  head,  neck,  breast,  upper  part  of  the  back  and 
wing-coverts,  a  dark  fawn  colour,  darkest  on  the  back  and  brightest 
on  the  front ;  head  ornamented  with  a  high,  pointed,  almost  upright 
nrost  j  line  front  the  nostril  over  the  eye  to  the  hiud  head  velvety 
black,  bordered  above  with  a  fine  line  of  white,  and  another  line  of 


white  passes  from  the  lower  mandible ;  chin  black,  gradually  bright' 
sning  into  fawn-colour,  the  feathers  there  lying  extremely  close ;  bill 
black,  upper  mandible  nearly  triangular  at  the  bsas,  without  bristles. 


a  deeply  notched ;  the  lower 
„  ,  ;  tongue  as  in  the  rest  of  the 
genua,  broad,  thin,  cartilaginous,  and  lacerated  at  the  end;  belly 
yellow;  vent  white;  wings  deep  slate,  except  the  two  secondaries 
next  the  body,  whose  exterior  vanes  are  of  a  fawn-colour,  and  interior 
ones  white,  forming  two  whitish  strips  there,  whioh  are  very  con- 
spicuous ;  rump  and  tail-covorts  pale  light  blue ;  tail  the  same,  gradu- 
ally deepening  into  black,  and  tipped  for  half  an  inch  with  rich  yellow- 
Six  or  seven  and  sometimes  the  whole  nine  secondary  feathers  of  the 
wings  are  ornamented  at  the  tips  with  small  red  oblong  appendages, 
resembling  red  sealing-wax  ;  these  appear  to  be  a  prolongation  of  the 
shafts,  and  to  be  intended  for  preserving  the  ends  and  consequently 
the  vanes  of  the  quills  from  being  broken  and  worn  away  by  the 
almost  continual  fluttering  of  the  bird  among  the  thick  branches  of 
the  cedar.  The  feathers  of  those  birds  which  are  without  these 
appendages  are  uniformly  found  ragged  on  the  edges,  but  smooth  and 
perfect  in  those  on  whom  the  marks  ars  full  and  numerous.  These 
ir'y'l"  maila  have  been  considered  sa  belonging  to  the  male  alone, 
from  the  circumstance  perhaps  of  ti™tiTig  female  Birds  without  them. 
They  art  however  common  to  both  male  and  female.  Six  of  the  latter 
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are  now  lying  before  me,  each  with  large  and  numerous  dusts 
eggs,  and  having  the  waxen  appendages  in  full  perfection.  The  young 
birds  do  not  receive  them  until  the  second  fall,  when  in  moulting 
time  they  may  be  seen  fully  formed,  as  the  feather  is  developed  from 
its  sheath.  I  nave  once  or  twice  found  a  solitary  one  on  the  extremity 
of  one  of  the  tail-feathers.  The  eye  is  of  a  dark  blood-colour  ;  the 
legs  and  claws  black ;  the  inside  of  the  mouth  orange ;  gaps  wide ;  snd 
the  gullet  capable  of  such  distonsiouss  often  to  contain  twelve  or  fifteen 
cedar-berries,  and  serving  as  a  kind  of  craw  to  prepare  them  for 
digestion.  The  chief  difference  in  the  plumage  of  the  male  and  female 
consist*  in  the  dulneas  of  the  tints  of  the  latter,  the  inferior  appear- 
ance of  the  crest,  and  the  narrowness  of  the  yellow  bar  at  the  tip  of 
the  tail." 

B.  pkanieopttra,  the  Asiatic  Wax- Wing.  The  disoovsry  of  the  Bed- 
Winged  Chatterer,  or  Japanese  Wax-Wing,  is  one  of  the  fruits  of  Dr. 
Biebold's  scientific  mission  to  Japan  by  the  government  of  the  Nether- 
lands.    In  siso  it  bears  a  greater  resemblance  to  the  Cedsr-Bird  than 

the  Bohemian  Wax- Wing,  but  differs  from  both  in  the  nakedness 


appendages  that  tip  the  secondaries  of  its  congeners. 

The  length  of  the  Japanese  Wax-Wing  is  six  inches  and  six  linos. 
The  base  of  the  bill  is  bordered  by  a  black  band,  which  passes  to  the 
back  of  the  head,  surrounding  the  aye  in  its  way,  and  terminates  in 
the  lower  crest-feathers,  which  are  of  the  same  colour  throughout ; 
the  chin  and  throat  are  black ;  the  crest  is  long,  composed  above  of 
feathers  of  sn  ashy-reddish  colour  with  an  inferior  layer  of  the  black 
plomea  already  alluded  to ;  the  breast,  upper  parte,  and  wing-ooverte 
are  of  a  brownish-ash,  and  a  red  band  traverses  the  wing  about  the 
middle  of  it;  all  the  quills  are  of  an  ashy-black,  the  greater  quills 
terminated  with  black  and  tipped  with  white ;  the  tail  is  of  an  ashy- 
black,  tipped  with  vivid  red  ;  the  middle  of  the  belly  is  of  a  whitish- 
yellow;  and  the  lower  teil-coverta  chestnut;  shanks  and  feet  black. 


Asiatic  Wax- Wing  {Bombycilla  phania>pl*ra),  msls. 
The  species  is  found  in  the  neighbourhood  of  NangasskL 
Xemminck,  to  whom  we  are  indebted  for  our  knowledge  of  the  bird, 
which  is  described  snd  figured  in  his  '  Planches  Colorieee,'  says  that 
there  is  a  specimen  in  the  galleries  of  the  museum  of  the  Fays-Bss, 
and  another  in  the  collection  of  M.  Blomhof,  the  resident  at  Japan  ; 
and  he  observes  that  the  absence  of  the  nostril-plumes  furnishes  a 
proof,  also  afforded  in  the  genera  Corcui  and  Garrula,  in  contradic- 
tion to  the  opinion  of  those  systematists  who  would  separate  the 
omnivorous  birds  with  covered  nostrils  from  those  which  have  those 
organs  smooth  or  naked,  and  divide  them  into  distinct  groups.     He 
also  considers  the  properpoaition  of  the  genus  to  be  near  the  Pirolla 
(Kitta),  and  the  Bulla  (Colari*  of  Cuvier,  Ean/Hom-ut  of  Vieillot). 
BOMBY'LIDjE,    a    family    of    Insects    of    the    order    IXpttra, 
nguished  chiefly  by  having  a  long  proboscis.      The  body  is  short 
1  '    *  "  "        ■•-•■•  jjgj  jojnt  long; 
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Bombylitu  mediut. 


to  a.fine  point     The  legs  are  long  and  very  slender.    Wings  hori- 
sontaL 

The  species  of  this  tribe  are  all  remarkable  for  their  great  swiftness 
of  flight ;  two  species  of  the  genus  Bombyti**  are  not  uncommon  in 
open  parts  of  woods,  frequenting  gunny  banks,  where  they  may  be 
seen,  in  the  month  of  April,  hovering  over  flowers,  from  which  they 
sip  the  sweets  by  means  of  their  long  proboscis,  which  enables  them 
to  do  this  without  settling  on  the  flowers. 

At  one  time  they  will  be  seen  apparently  quite  motionless  in  the 
air — for  their  wings  vibrate  so  rapidly  that  they  cannot  be  discerned — 
a  moment  after  they  will  make  their 
appearance  at  a  few  yards'  distance, 
having  darted  from  one  spot  to  the  other 
with  Buch  rapidity  that  the  eye  cannot 
follow  them.  In  their  flight  they  emit  a 
humming  sound. 

The  two  species  here  spoken  of  are  B. 
major  and  B,  medwtt ;  they  are  about  one- 
third  of  an  inch  long  and  of  a  brown 
colour ;  the  former  has  the  anterior  part 
of  its  wings  clouded  with  an  opaque 
brown  colour,  and  the  posterior  part 
transparent — the  latter  has  the  wings  adorned  with  numerous  brown 
spots,  and  their  anterior  portion  but  slightly  clouded. 

Mr.  Stephens  enumerates  seven  species  of  this  genus  as  indigenous 
to  this  country ;  they  are  sometimes  called  Humble-Bee  Flies. 

BOMBYX.    [BoMBToms.1 

BONA'SIA,  a  genus  of  Buds  belonging  to  the  TetraotUda  (Grouse 
Family).    It  is  thus  characterised  by  C.  L.  Bonaparte : — 

Lower  portion  of  the  tarsus  or  shank  and  the  toes  naked ;  tail  long 
and  rounded ;  the  head  adorned  with  a  crest,  and  the  sides  of  the 
neck  with  a  ruff  The  plumage  of  the  female  nearly  the  same  as  that 
of  the  male,  and  varying  but  little  throughout  the  year. 

Swainson  retains  the  Linnaean  name  for  the  bird,  and  makes 
Tdrao  the  typical  group  of  the  subgenera  into  which  he  divides  the 
genus,  expressing  however  considerable  doubt  on  the  value  of  the 
types. 

The  Ruffed  Grouse  (Bonasia  Umbdlut  of  Bonaparte;  Tetrao 
Umbdlut  and  Tetrao  togatut  of  Linn»ua ;  Tdrao  Umbdlut  of  Linnous 
and  Swainson)  is  the  Shoulder-Knot  Grouse  of  Latham ;  the  Ruffed 
Heathcock  or  Grouse  of  Edwards ;  La  Gelinote  Hupee  de  Penailvanie 
of  Brisson ;  La  Grosse  Gelinotte  de  Canada  and  Le  Coq  de  Bruyere  a 
Fraise  of  Buffon ;  the  Pheasant  of  the  Pennsylvanians,  and  of  the 
inhabitants  of  the  southern  States ;  the  White  Fleaher  and  Pheasant 
of  the  Anglo-Americans  generally. 

Audubon  says  that  to  the  west  of  the  AUeghanies,  and  on  those 
mountains,  the  term  Pheasant  is  generally  used  to  designate  the  bird, 
and  that  the  same  appellation  is  employed  in  the  middle  States  to  the 
east  of  the  mountains,  till  the  State  of  Connecticut  is  entered,  where 
the  name  of  Partridge  prevails.  Lawson  uses  the  term  Pheasant 
"The  pheasant  of  Carolina  differs  some  small  matter  from  the 
English  pheasant,  being  not  so  big,  and  having  some  difference  in 
feather ;  yet  he  is  not  any  wise  inferior  in  delicacy,  but  is  as  good 
meat  or  rather  finer.  He  haunts  the  back-woods,  and  is  seldom  found 
near  the  inhabitants."  Wilson  calls  it  throughout  Pheasant,  except  in 
one  place,  where  he  terms  it  the  Pheasant  or  Partridge  of  New 
England.4 

According  to  the  author  last  quoted,  this  bird  is  known  in  almost 
every  quarter  of  the  United  States ;  is  common  at  Moose  Fort,  on 
Hudson's  Bay,  in  lat  61° ;  frequent  in  the  upper  part  of  Georgia,  and 
very  abundant  in  Kentucky  and  Indiana.  In  the  lower  parts  of 
Carolina,  Georgia,  and  Florida,  according  to  the  same  authority,  it  is 
very  seldom  observed,  but  on  advancing  inland  to  the  mountains  it 
again  makes  its  appearance ;  and  though  it  is  occasionally  met  with  in 
the  lower  parts  of  New  Jersey,  its  occurrence  there  is  considered  to 
be  owing  to  the  more  northerly  situation  of  the  country;  for  even 
here  they  are  far  less  numerous  than  among  the  mountains. 

Captains  Lewis  and  Clarke  found  it  in  crossing  the  Rooky  Moun- 
tains which  divide  the  basin  of  the  Columbia  from  that  of  the 
Mississippi,  more  than  3000  miles  by  their  measurement  from  the 
mouth  of  the  latter  river.  Sir  John  Richardson  says  that  it  exists  as 
far  north  as  the  66th  parallel,  and  that  it  is  very  plentiful  on  the 
banks  of  the  Saskatchewan ;  adding  in  a  note,  that  Mr.  Drummond 
procured  specimens  at  the  sources  of  the  Peace  River,  in  the  valleys 
of  the  Rooky  Mountains,  which  do  not  differ  from  those  killed  on  the 
Saskatchewan.  The  limit  of  its  southern  range  has  been  stated  to  be 
the  Gulf  of  Mexico.  Audubon  found  these  birds  most  numerous  in 
the  States  of  Pennsylvania  and  new  York,  and  sayB  that  they  are  to 
be  met  with  as  you  travel  towards  the  south,  through  the  whole  of 
Tennessee  and  the  Choctaw  territory  ;  but  that  as  you  approach  the 
city  of  Natches  they  disappear ;  nor  had  he  ever  heard  of  one  of  these 
birds  having  been  seen  in  the  State  of  Louisiana. 

"  The  manners  of  the  pheasant,"  says,  Wilson,  "are  solitary ;  they 
are  seldom  found  in  coveys  of  more  than  four  or  five  together,  and 
more  usually  in  pairs  or  singly.  They  leave  their  sequestered  haunts 
in  the  woods  early  in  the  morning,  and  seek  the  path  or  road  to  pick 
up  gravel,  and  glean  among  the  droppings  of  the  horses.  In  travelling 
among  the  mountains  that  bound  Susquehanna,  I  was  always  able  to 


furnish  myself  with  an  abundant  supply  of  these  birds  every  morning 
without  leaving  the  path.  If  the  weather  be  foggy  or  lowering,  they 
are  sure  to  be  seen  m  such  situations.  They  generally  move  along 
with  great  stateliness,  with  their  broad  fan-like  tail  spread  out" 

Audubon  states  that,  although  they  are  attached  to  the  craggy  sides 
of  mountains  and  hills,  and  rocky  borders  of  small  streams  tnickly 
mantled  with  evergreen  trees  and  shrubs,  they  at  times  remove  to  the 
lowlands,  and  even  enter  the  thickest  cane-brakes,  where  they  some- 
times breed,  and  where  he  shot  some,  and  heard  them  drumming  when 
there  were  no  hills  nearer  than  16  or  20  miles.  The  lower  parts  of 
the  State  of  Indiana,  and  also  those  of  Kentucky,  were  amongst 
the  places  where  he  so  discovered  them.  The  following  is  his 
account  of  their  autumnal  migrations,  which  he  seems  to  have  first 
observed: — 

"  The  ruffed  grouse  although  a  constant  resident  in  the  districts 
which  it  frequents,  performs  partial  sorties  at  the  approach  of  autumn. 
These  are  not  equal  in  extent  to  the  peregrinations  of  the  wild  turkey, 
our  little  partridge,  or  the  pinnated  grouse,  but  are  sufficiently  so 
to  become  observable  during  the  seasons  when  certain  portions  of  the 
mountainous  districts  which  they  inhabit  become  less  abundantly 
supplied  with  food  than  others.  These  partial  movings  might  not  be 
noticed,  were  not  the  birds  obliged  to  fly  across  rivers  of  great  breadth, 
as  whilst  in  the  mountain  lands  their  groups  are  as  numerous  as  those 
which  attempt  these  migrations ;  but  on  the  north-west  banks  of  the 
Ohio  and  Susquehanna  rivers,  no  one  who  pays  the  least  attention  to 
the  manners  and  habits  of  our  birds  can  fail  to  observe  them.  The 
grouse  approach  the  banks  of  the  Ohio  in  parties  of  eight  or  ten,  now 
and  then  of  twelve  or  fifteen,  and  on  arriving  there  linger  in  the  woods 
close  by  for  a  week  or  a  fortnight,  as  if  fearful  of  encountering  the 
danger  to  be  incurred  in  crossing  the  stream.  This  usually  happens 
in  the  beginning  of  October,  when  these  birds  are  in  the  very  oest 
order  for  the  table,  and  at  this  period  great  numbers  of  them  are 
killed.  If  started  from  the  ground,  with  or  without  the  assistance  of 
a  dog,  they  immediately  alight  on  the  nearest  trees,  and  are  easily  shot. 
At  length  however  they  resolve  upon  crossing  the  river ;  and  this 
they  accomplish  with  so  much  ease  that  I  never  saw  any  of  them 
drop  into  the  water.  Not  more  than  two  or  three  days  elapse  after 
they  have  reached  the  opposite  shore,  when  they  at  onoe  proceed  to 
the  interior  of  the  forests  in  search  of  places  congenial  to  the  general 
character  of  their  habits.  They  now  resume  their  ordinary  manner 
of  living,  which  they  continue  until  the  approach  of  spring,  when  the 
males,  as  if  leading  the  way,  proceed  singly  towards  the  country  from 
which  they  had  retreated.  The  females  follow  in  small  parties  of 
three  or  four.  In  the  month  of  October,  1820,  I  observed  a  larger 
number  of  ruffed  grouse  migrating  thus  from  the  Btates  of  Ohio, 
Illinois,  and  Indiana  into  Kentucky,  than  I  had  ever  before  remarked. 
During  the  short  period  of  their  lingering  along  the  north-west  shore 
of  the  Ohio  that  season,  a  great  number  of  them  was  killed,  and 
they  were  sold  in  the  Cincinnati  market  for  so  small  a  sum  as  12( 
oente  each." 

Wilson  says  that  the  Ruffed  Grouse  is  in  the  best  order  for  the  table 
in  September  and  October.  At  this  season  they  feed  chiefly  on 
whortleberries,  and  the  little  red  aromatic  Partridge-Berries  (GauL 
theria  procumbent),  the  last  of  which  give  their  flesh  a  peculiarly 
delicate  flavour.  With  the  former  the  mountains  are  literally  covered 
from  August  to  November;  and  these  constitute  at  that  season  the 

Saater  part  of  their  food.  During  the  deep  snows  of  winter  they 
ve  recourse  to  the  buds  of  alder,  and  the  tender  buds  of  the  laurel 
(Kalmia).  He  frequently  found  their  crops  distended  with  a  large 
handful  of  these  latter  alone ;  and  adds,  tnat  it  has  been  confidently 
asserted,  that  after  having  fed  for  some  time  on  the  laurel-buds,  their 
flesh  becomes  highly  dangerous  to  eat  of,  partaking  of  the  poisonous 
qualities  of  the  plant  The  same  has  been  asserted  of  the  flesh  of  the 
deer,  when  in  severe  weather  and  deep  snows  theysubsist  on  the 
leaves  and  bark  of  the  laurel.  "  Though,"  continues  Wilson,  "  I  have 
myself  eat  freely  of  the  flesh  of  the  pheasant  after  emptying  it  of  large 
quantities  of  laurel  buds,  without  experiencing  any  bad  consequences, 
yet  from  the  respectability  of  those,  some  of  them  eminent  physicians) 
who  have  particularised  oases  in  which  it  has  proved  deleterious,  and 
even  fatal,  I  am  inclined  to  believe  that  in  certain  cases  where  this 
kind  of  food  has  been  long  continued,  and  the  birds  allowed  to  remain 
undrawn  for  several  days,  until  the  contents  of  the  crop  and  stomach 
have  had  time  to  diffuse  themselves  through  the  flesh,  as  is  too  often 
the  case,  it  may  be  unwholesome  and  dangerous.  Great  numbers  of 
these  birds  are  brought  to  our  markets  at  all  times  during  fall  and 
winter,  some  of  which  are  brought  from  a  distance  of  more  than  a 
hundred  miles,  and  have  been  probably  dead  a  week  or  two,  unpicked 
and  undrawn,  before  they  are  purchased  for  the  table.  Regulations 
prohibiting  them  from  being  brought  to  market  unless  picked  and 
drawn  would  very  probably  be  a  sufficient  security  from  all  danger,. 
At  these  inclement  seasons  however  they  are  generally  lean  and  dry, 
and  indeed  at  all  times  their  flesh  is  far  inferior  to  that  of  the  quail 
or  of  the  pinnated  grouse.  They  are  usually  sold  in  Philadelphia, 
market  at  from  three-quarters  of  a  dollar  to  a  dollar  and  a  quarter  a 
pair,  and  sometimes  higher." 

Audubon  observes  that  they  are  brought  to  the  market  in  great 
numbers  during  the  winter  months,  and  sell  at  from  75  cents  to  a 
dollar  a-pieoe  in  the  eastern  cities.    At  Pittsburg  he  bought  them 
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soma  vtn  ago  at  12J  cants  the  pair.  NutteU  says,  when  hs  wrote, 
that  they  were  greatly  thinned  throughout  the  more  populous  porta 
of  the  Union,  and  that  the;  sold  in  Philadelphia  and  New  York  at 
from  75  cents  to  a  dollar  a-piece. 

The  food  of  the  Ruffed  Grouse  consists  commonly  in  the  spring  and 
fall,  according  to  the  author  last  quoted,  of  the  buds  of  trees,  the 
—*^'"*  of  the  hazel  and  alder,  oven  fern-buds,  acorns,  and  seeds  of 
various  kinds,  among  which  he  detected  the  capsules,  including  the 
seeds,  of  the  common  small  Canadian  Ciatus  iadianthenum).  At 
timoe  he  has  seen  the  crop  almost  entirely  filled  with  the  buds  of 
the  apple-tree,  eaoh  connected  with  a  portion  of  the  twig,  the  wood 
Of  which  appears  to  remain  a  good  while  undigested  ;  cinquefoil  and 
strawberry  leaves,  buds  of  the  *— '»—  and  of  the  broad-leaved 
K»lmi«.,  with  the  favourite  Partridge-Berries  (QaiUthtria  prommsnu), 
Ivy-Berries  (Cittiu  htdrracea),  and  gravel  pebbles,  are  alao  some  of  the 
many  articles  which  form  the  winter  fare  of  the  bird.  In  summer 
they  si  ii  in  i  often  to  prefer  berries  of  various  kinds,  particularly  dew- 
berries, strawberries,  grapes,  and  whortleberries. 

We  will  now  lay  before  the  reader  the  model  of  capturing  the  bird. 
The  following  is  Wilson's  account: — 

"  The  pheasant  generally  springs  within  a  few  yards,  with  a  loud 
whirring  noise,  and  flies  with  great  vigour  through  the  woods  beyond 
reach  of  view,  before  it  alights.  With  a  good  dog  howover  they  are 
easily  found  ;  and  at  some  times  exhibit  a  singular  degree  of  infatua- 
tion, by  looking  down  from  the  branches  where  they  sit  on  the  dog 
below,  who,  the  more  noise  he  keeps  up,  seems  the  more  to  confuse 
and  stnpify  them,  bo  that  they  may  be  shot  down  one  by  one  till  the 
whole  are  killed,  without  attempting  to  fly  off.  In  such  oases  those 
on  the  lower  limbs  must  bo  taken  first,  for  should  the  upper  ones  be 
first  killed,  in  their  fall  they  alarm  those  below,  who  immediately  fly 
off.  In  deep  snows  they  are  usually  taken  in  traps,  commonly  dead 
traps,  supported  by  a  figure  4  trigger.  At  this  season  when  suddenly 
alarmed,  they  frequently  dive  into  the  snow,  particularly  when  it  is 
newly  fallen,  and  coming  out  at  a  considerable  distance,  again  take 
wing.  They  are  pretty  hard  to  kill,  and  will  often  carry  off  a  large 
load  to  the  distance  of  two  hundred  yards  and  drop  down  dead. 
Sometimes  in  the  depth  of  winter  they  approach  the  farm-house  and 
lurk  near  the  bam,  or  about  the  garden.  They  have  also  been  often 
taken  young  and  tamed,  so  as  to  associate  with  fowls  ;  and  their  egge 
have  frequently  been  hatched  under  the  common  hen ;  but  these 
rarely  survive  until  foil  grown.  They  are  exceedingly  fond  of  the 
seeds  of  grapes ;  occasionally  eat  ante,  chestnuts,  blackberries,  and 
various,  vegetables.  Formerly  they  were  numerous  in  the  immediate 
vicinity  of  Philadelphia ;  but  as  the  woods  were  cleared  and  popu- 
lation increased  they  retreated  to  the  interior.  At  present  (ISIS) 
there  are  very  few  to  be  found  within  several  miles  of  the  city,  and 
those  only  singly,  in  the  most  solitary  and  retired  woody  recesses.'1 

Audubon  denies  that  they  are  ever  so  easily  shot  as  stated  above. 

The  pairing  time  of  these  birds  is  marked  by  a  curious  and  sonorous 
act  on  the  part  of  the  male.  Most  of  the  grouse  family  gesticulate  con- 
siderably at  this  period,  and  some  produce  very  peculiar  vocal  noises  ; 
but  the  Ruffed  Grouse  makes  the  woods  echo  with  the  vibrations  of  his 
wings.     The  following  is  Audubon's  account  of  this  fact:  — 

"Early  in  April  the  ruffed  grouse  begins  to  drum  immediately 
after  dawn,  and  again  towards  the  close  of  the  day.  As  the  season 
advances,  the  drumming  is  repeated  more  frequently  at  all  hours  of 
the  day ;  and  where  these  birds  are  abundant  this  curious  sound  is 
heard  from  all  parte  of  the  woods  in  which  tbey  reside.  The  drum- 
ming is  performed  in  the  following  manner  :— The  male  bird,  standing 
erect  on  a  prostrate  decayed  trunk,  raises  the  feathers  of  its  body  in 
the  mariner  of  a  turkey-cock,  draws  ite  head  towards  its  tail,  erecting 
the  feathers  of  the  latter  at  the  same  time,  and  raising  its  ruff  around 
the  neck,  suffers  its  wings  to  droop,  and  struts  about  on  the  log.  A 
few  momenta  elapse,  when  the  bird  draws  the  whole  of  its  feathers 
close  to  ite  body,  and  stretching  itself  out,  beats  its  sides  with  ite 
wings,  in  the  manner  of  the  domestic  cock,  but  more  loudly,  and  with 
such  rapidity  of  motion  after  a  few  of  the  first  strokes,  as  to  cause  a 
tremor  In  the  air  not  unlike  the  rumbling  of  distant  thunder.  In 
perfectly  calm  weather  it  may  be  beard  at  the  distance  of  two  hundred 
yards,  but  might  be  supposed  to  proceed  from  a  much  greater  distance. 
The  female,  which  never  drums,  flies  directly  to  the  place  where  the 
male  is  thus  engaged,  and  on  approaching  him,  opens  her  wings  before 
him,  balances  her  body  to  the  right  and  left,  and  then  receives  his 


sound  of  Ha  own  wings  striking 


!  a  large  i 

lapoawbls 


I  have  shot  many  a  fine  cock-  by 
wings  striking  against  the  body,  W__ 
inflated  bullock's  bladder  with  a  stick,  keeping  up  a 


.ting  the 
Ididby 


a  time  as  that  in  which  the  bird  beats.  At 
the  sound  produced  by  the  bladder  and  the  stick,  the  male  grouse, 
inflamed  with  jealousy,  haa  flown  directly  towards  me,  when  being 
prepared  I  have  easily  shot  It" 

The  pairing  time  in  April  la  tnoosadsd  by  the  nidifloation  in  the 
early  part  of  May.  The  root  of  a  bush,  the  side  of  a  fallen  log,  or 
some  other  sheltered  nook  in  the  thickest  part  of  the  woods,  is 
—letted  by  the  hen,  and  there  she  forms  a  rud,.  v,est  of  withered 
leaves  ana  grass  on  the  ground.  The  eggs,  from  nine  to  fifteen  in 
number,  are  of  a  uniform  dull  yellowish  colour,  or  brownish-white, 
and  at*  nearly  as  large  as  those  of  a  pullet.  As  soon  ss  the  young 
•are  ont  of  ths  (hall  they  begin  to  run  about,  and  are  conducted  by 


the  mother,  clucking  as  she  goes,  very  much  like  the  domestic  hen. 
Like  her  too  at  night  and  in  bad  weather  she  covers  her  young 
ones  beneath  her  wings,  and  in  a  week  or  ten  days  they  begin  to  try 
their  powers  of  flight    Her  manoeuvres  to  decoy  tbe  intruder  from 

the  spot  where  her  young  are  concealed,  by  counterfeiting  lameness 

In  addition  to  the 


Stanley  hawk,  according  to  Audubon.  The  former  of  these  hawks, 
silently  perched  on  the  tops  of  trees,  seises  his  opportunity  and  dashes 
irresistibly  down  upon  them ;  the  latter  gliding  rapidly  through  the 
woods  pounces  upon  them  before  they  are  aware  of  (heir  danger. 
Among  the  quadrupeds,  pole-cats,  weasels,  racoons,  opossums,  and 
foxes,  are  said  by  the  same  author  to  be  destructive  foes  to  them. 

The  following  is  Sir  John  Richardson's  description  of  a  male  killed 
on  (he  1th  of  May.  on  the  Saskatchewan  plains  :- 

"Back,  rump,  and  upper  tail-coverts  chestnut- 


tnut-brown,  mottled  and 


„    ,  *,  scapulars, 

and  wing-coverts  having  the  same  colours ;  but  the  gray  tips  vary 
narrow,  the  blackish-brown  in  large  blotches,  and  instead  of  central 
marks,  stripes  along  the  shafts  of  orange-brown  and  brownish-white. 
Top  and  sides  of  the  head,  the  tertiariea,  and  outer  edges  of  the 
secondaries,  mottled  with  the  same.  Eye  stripe  from  the  nostrils 
whitish.  Shoulder-tufts  velvet-black,  glassed  with  dark-green. 
Quills  liver-brown,  the  outer  webs  barred  near  the  base  and  mottled 
towards  the  tips  with  cream-yellow.  Tail  gray,  finely  undulated,  and 
also  crossed  by  about  nine  narrow  bare  and  a  broad  subterrainal  one 


sides  of  the  belly,  with  blackish-brown,  which  also  forms  a  band 
across  the  upper  part  of  the  breast  between  the  runs.  Inner  wing- 
coverts  and  axilhu-iea  clove-brown,  barred  and  tipped  with  white. 
Bills  and  nails  dark  horn-colour.  A  male  killed  at  the  same  time  with 
the  preceding,  and  of  equal  dimensions,  shows  more  of  the  chestnut 
or  orange-brown  in  its  plumage,  and  the  ground  colour  of  its  tail  is 
yellowish-brown,  the  extreme  tips  and  a  bar  nsxt  the  broad  subter- 
minal  dark  one  being  gray.  Females  have  less  of  the  blackish-brown 
colour ;  the  shouldsr-tufte  are  orange-brown  instead  of  black ;  and 
the  subterminal  bar  on  the  tail  is  obestnut-co loured.  In  young  birds 
orange-brown  is  the  prevailing  tint  of  colour.  They  have  a  short 
crest   on  the  top  of  the  head :  a  fringed  comb  over  the  eye  in 


Ruffed  Gross  (Besstis  PwWdu),  male, 
the   male.    Shoulder  tufts  consisting  of  about  fifteen  fan-shaped 
feathers.    Fourth  quill  the  longest,  slightly  exceeding  the  third  and 
fifth.    Tail  fan-shaped,  of  eighteen  feathers,  the  central  pair  more 
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than  half  an  inch  longer  than  the  outer  ones ;  the  individual  feathers 
nearly  square  at  the  end.  Tarsus  feathered  more  than  halfway  down 
anteriorly,  and  about  half  an  inch  lower  posteriorly.  All  the  toes 
strongly  pectinated." 

The  dimensions  on  an  average  may  be  taken  as  18  inches  in  length, 
and  23  or  24  inches  in  extent. 

Sir  John  Richardson  states,  that  after  a  careful  comparison  of  the 
specimens  of  Mr.  Douglas's  Tetrao  Sootni,  deposited  in  the  Edinburgh 
Museum,  they  appeared  to  differ  in  no  respect  from  the  young  of 
Tetrao  UwbdUu  (Bonatia),  and  that  the  characters  by  which  Mr. 
Douglas  distinguishes  his  bird  are  equally  applicable  to  the  latter. 

Douglas  also  found  in  the  valleys  of  the  Rocky  Mountains,  54°  N. 
lat,  and  a  few  miles  northward,  near  the  sources  of  Peace  River,  a 
bird  which  he  regarded  as  a  variety  of  B.  UmbeUut, 

BONASSUa    [Braov.] 

BONE,  the  organ  which  in  higher  animals  forms  the  basis  of  the 
fabric  of  the  body.  Many  of  the  creatures  placed  at  the  bottom 
of  the  animal  scale,  composed  of  soft  gelatinous  matter,  and 
buoyant  in  water,  need  no  solid  support;  but  all  animalH  that 
possess  solid  organs,  and  whose  body  rests  upon  particular  points, 
must  have  some  substance  of  a  dense  and  inflexible  nature  to  afford 
to  their  various  tissues  and  structures  the  requisite  resistance  and 
support.  The  substances  that  serve  this  purpose  are  various,  but  the 
most  common  are  the  salts  of  lime,  sometimes  the  carbonate,  some- 
times the  phosphate,  and  at  other  times  both  combined  in  different 
proportions.  Carbonate  of  lime  constitutes  the  solid  basis  of  many 
of  the  compound  zoophytes  and  the  corals.  It  also  constitutes  the 
principal  part  of  the  fabric  of  the  shells  of  MoUutca,  It  is  found 
also  in  the  external  skeleton  of  the  Cruttaoea,  as  the  crabs  and  lobsters, 
but  in  this  instance  the  phosphate  of  lime  is  also  present,  and 
predominates.  It  is  in  the  skeletons  of  the  Vertebrate  animals  that  we 
find  the  phosphate  of  lime  greatly  preponderating.  This  is 
characteristic  of  bone. 

When  an  animal  possesses  bone  as  the  solid  support  of  its  fabric 
it  indicates .  a  high  degree  in  the  scale  of  organisation.  Bone  is  an 
elaborate  structure  found  in  no  class  below  the  VerUbratm.  Even  the 
lowest  order  of  this,  which  is  the  highest  class  of  animals,  is  wholly 
destitute  of  it ;  for  it  is  not  found  in  large  tribes  of  fishes,  the  shark, 
the  sturgeon,  the  ray,  &c.  In  these  the  less  highly-organised  substance 
called  cartilage  is  substituted,  and  accordingly  these  fishes  are  called 
cartilaginous  in  contradistinction  to  the  osseous ;  and  in  all  classes  below 
the  cartilaginous  fishes  the  dense  and  inflexible  substance  which  sus- 
tains the  soft  parts  of  the  body,  and  which  affords  points  of  resistance 
for  the  action  of  those  parts,  consists  either  of  shells  or  of  some 
modification,  and  not  of  true  organised  bone. 

In  general  the  structure  which  performs  the  office  of  bone  in  the 
lower  animals  is  placed  on  the  exterior  of  the  body,  and  often  indeed 
forms  its  external  envelope;  true  bone,  on  the  contrary,  is  always 
placed  in  the  interior.  Even  when  it  approaches  the  surface  bone  is 
always  covered  by  some  soft  part,  as  muscle,  membrane,  skin,  Ac. 
Crust,  shell,  horn — the  substances  which  form  the  skeleton  of  the 
inferior  animals — are  thus  external,  the  soft  parts  being  internal ;  but 
in  the  higher  animals  the  skeleton  is  always  internal,  and  the  soft  parts, 
which  are  sustained  by  it  and  which  re-act  upon  it,  are  external 

The  office  of  bone  in  the  animal  economy  is  chiefly  mechanical,  and 
the  mechanical  purposes  to  which  it  is  subservient  require  that  it 
should  be  of  different  sizes  and  forms.  In  the  human  skeleton  there 
are  commonly  enumerated  260  different  bones,  which  present  every 
variety  of  size  and  figure.  But  all  these  varieties  may  be  reduced  to 
three  classes :  the  long  and  round,  as  the  bones  of  the  upper  and  lower 
extremities ;  the  broad  and  flat,  as  the  bones  of  the  skull ;  or  the  short 
and  square,  as  the  separate  bones  that  compose  the  vertebral  column. 
The  long  bones  are  adapted  for  motion,  the  flat  for  protection,  and  the 
square  for  motion  combined  with  strength.  Accordingly  the  long 
bones,  which  are  adapted  to  communicate  a  free  range  of  motion,  are 
moulded  into  lengthened  cylinders,  and  form  so  many  levers,  consti- 
tuting organs  of  locomotion  exquisitely  constructed  and  combined  for 
the  accomplishment  of  their  office,  as  is  seen  in  the  fin  of  the  fish,  in 
the  wing  of  the  bird,  and  in  the  limb  of  the  quadruped.  In  the 
employment  of  the  flat  bones  for  the  covering  of  some  of  the  more 
tender  and  delicate  organs,  as  the  brain  and  spinal  cord,  the  form  of 
these  bones  is  such  as  to  add  to  their  strength,  as  is  manifest  in  the 
vaulted  roof  of  the  skull ;  while  in  the  construction  of  the  vertebral 
column,  composed  of  the  short  and  square  bones,  which  are  so  adjusted 
as  to  afford  a  limited  range  of  motion  with  a  great  degree  of  strength, 
many  and  opposite  purposes  are  effected. 

The  structure,  disposition,  and  connection  of  the  individual  bones 
accomplish  in  the  most  perfect  manner  the  following  mechanical 
uses : — 1.  Bv  their  hardness  and  firmness  they  afford  a  support  to  the 
soft  parts,  forming  pillars  to  which  the  more  delicate  and  flexible 
organs  are  attached,  and  kept  in  their  relative  positions.  2.  By  the 
same  properties  of  hardness  and  firmness  they  defend  the  soft  and 
tender  organs,  by  forming  solid  and  strong  cases  in  which  such  organs 
are  lodged  and  protected ;  as  the  case  formed  by  the  bones  of  the 
cranium  for  the -lodgment  and  protection  of  the  brain ;  by  the  bones 
of  the  vertebral  oolumn  for  the  lodgment  and  protection  of  the  spinal 
cord ;  and  by  the  bones  of  the  thorax  for  the  lodgment  and  protection 
of  the  lunp,  the  hearty  and  the  great  vessels  connected  with  ft.   8.  By 


affording  fixed  points  for  the  action  of  the  muscles,  and  by  assisting 
in  the  formation  of  joints,  they  aid  and  are  indeed  indispensable 
adjuncts  to  the  muscles  in  accomplishing  the  function  of  locomotion. 

Bone  is  a  complex  organ,  and  the  arrangement  and  combination  of 
its  constituent  parts  are  highly  curious.  It  is  composed  essentially  of 
two  distinct  substances,  an  animal  and  an  earthy  matter.  The  animal 
matter  is  composed  of  gelatine ;  the  earthy  matter  consists  principally 
of  phosphoric  acid  combined  with  lime,  forming  phosphate  of  lime. 

This  structure  of  bone  is  rendered  manifest  by  subjecting  it  to 
certain  chemical  processes.  If  a  bone  be  placed  in  a  charcoal  fire,  and 
the  heat  be  gradually  raised  to  whiteness,  it  appears  on  cooling  as 
white  as  chalk ;  it  is  extremely  brittle ;  it  has  lost  very  much  of  its 
weight,  yet  its  bulk  and  shape  are  little  changed.  In  this  case  the 
membranous  matter  is  wholly  consumed  by  the  fire,  while  the  earth 
is  left  unaltered.  Over  the  surface  of  a  bone  so  treated  are  visible  a 
number  of  minute  crevices,  the  spaces  which  were  filled  in  the  natural 
state  of  the  bone  with  the  animal  matter ;  and  on  breaking  the  bone 
across,  the  sue  and  shape  of  the  cavities  which  contained  the  marrow 
become  manifest.  If  on  the  other  hand  the  same  bone  be  placed  in 
an  acid  sufficiently  diluted  to  prevent  its  injuring  the  animal  mem- 
brane, and  yet  strong  enough  to  dissolve  the  phosphate  of  lime — if 
for  this  purpose  it  be  macerated  in  diluted  nitric  or  hydrochloric  acid 
— every  particle  of  the  phosphate  of.  lime.may.be  removed,  and  the 
animal  matter  alone  will  remain  perfectly  uninjured  and  unaltered. 
Accordingly  the  remaining  substance  retains  the  exact  figure  and 
dimensions  of  the  original  bone,  but  it  has  lost  all  its  other  mechanical 
properties.  It  is  so  soft  and  flexible  that  if  either  of  the  long  bones 
of  the  human  arm — that,  for  example,  called  the  radius — be  treated  in 
this  manner,  it  can  with  the  utmost  ease  be  tied  in  a  knot.  By  the 
first  process  the  earth  is  obtained,  deprived  of  its  animal  constituent ; 
by  the  second,  the  membranous  matter  free  from  the  earth.  In  the 
bone  both  are  combined ;  in  every  constituent  atom  of  it  there  is  an 
earthy  in  intimate  combination  with  an  animal  matter.  The  first 
gives  it  hardnesB,  the  second  tenacity;  and  thus  by  the  intimate 
combination  of  these  elements  two  qualities  which  in  unorganised 
matter  are  scarcely  compatible  are  combined.  By  increasing  the  pro- 
portion of  phosphate  of  lime  any  degree  of  hardness  can  be  obtained : 
the  bony  portions  of  the  ear,  the  bony  portions  of  the  teeth,  for 
example,  are  as  hard  as  marble,  or  even  flint ;  but  substances  so  hard 
would  not  do  for  the  ordinary  purposes  of  bone,  because  they  would 
be  brittle  in  proportion  to  their  hardness,  and  would  be  productive  of 
fatal  mischief  whenever  they  were  subject  to  any  sudden  and  violent 
concussion. 

In  certain  diseased  states  of  the  human  system  the  earthy  matter 
preponderates  in  the  whole  osseous  system,  and  in  this  condition  per- 
sons are  liable  to  fracture  their  bones  by  the  slightest  accident.  On 
the  other  hand,  the  earthy  matter  is  sometimes  deficient ;  then  the 
bones  give  way  and  become  bent,  and  ultimately  the  body  becomes  an 
immoveable  mass. 

Bones  not  only  differ  so  much  from  one  another  in  their  comparative 
hardness  according  to  the  office  which  each  has  to  serve  that  no  two 
bones  possess  the  same  degree  of  rigidity,  but  no  bone  is  equally  hard 
in  its  entire  substance.  When  a  section  of  a  bone  is  made  in  such  a 
manner  as  to  show  its  structure  throughout,  it  is  seen  to  consist  of  two 
varieties,  a  hard  or  compact  and  an  alveolar  or  spongy  substance. 
In  general  the  compact  forms  the  external  and  the  spongy  the  internal 
portion  of  the  bone ;  the  compactest  part  of  the  bone  forms  a  com- 
pletely solid  body,  exhibiting  scarcely  any  visible  arrangement,  without 
apparent  fibres  and  laminm ;  but  towards  the  inner  part  of  the  bone 
the  substance  becomes  less  and  less  dense,  until  at  length  it  presents 
the  appearance  of  minute  and  delicate  fibres,  which  intersect  each 
other  in  every  direction,  forming  the  cells  termed  cancelli  (lattice- 
work). Th".  transition  from  the  compact  to  the  spongy  or  cancellated 
part  is  not  marked  by  any  distinct  boundary ;  the  one  passes  into 
the  other  by  insensible  degrees,  showing  that  there  is  no  essential 
difference  between  them ;  and  indeed  the  evidence  is  complete  that, 
although  in  the  densest  part  of  the  bone  there  is  scarcely  any  trace  of 
Bpecifio  organisation,  it  is  made  up  of  fibres  and  plates  perfectly 
similar  to  those  of  the  spongy  or  cancellated  part,  differing  from  it 
principally  in  its  greater  degree  of  condensation.  Often  in  the  centre 
of  the  bone  there  is  scarcely  any  even  of  the  spongy  matter,  but  a 
hollow  space  is  left,  which  is  filled  up  with  a  series  of  membranous 
cells  in  which  the  substance  called  marrow  is  lodged. 

In  the  arrangement  of  the  fibres  in  different  bones,  so  as  to  adapt 
them  to  the  specific  offices  they  have  to  serve,  there  is  exquisite 
mechanism.  Where  the  principal  object  is  either  extensive  protection, 
or  the  provision  of  broad  surfaces  for  the  attachment  of  muscles,  the 
osseous  fibres  are  so  disposed  as  to  form  flattened  plates,  as  in  the 
bones  of  the  skull.  When  on  the  other  hand  a  system  of  levers  is 
wanted,  as  in  the  limbs  which  have  to  sustain  the  weight  of  the 
trunk,  and  to  confer  extensive  powers  of  locomotion,  the  bones  are 
modelled  into  lengthened  cylinders,  generally  somewhat  expanded  at 
the  extremities  for  greater  convenience  of  mutual  connection.  Tho 
Bhank  or  body  of  this  hollow  cylinder  consists  principally  of  compact 
with  but  little  spongy  matter,  while  the  extremity  or  head  of  it  is 
principally  composed  of  spongy  matter,  with  only  a  thin  orustof  compact 
substance.  The  principal  mechanical  property  required  in  erery 
cylindrical  lever  is  rigidity,  and  more  especially  the  power  of  resisting 
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forces  applied  transversely,  that  is,  twd)llg  to  break  the  cylinder 
■ana ;  it  has  been  often  stated  that  a  given  quantity  of  materials 
oould  not  possibly  have  been  disposed  in  a  manner  better  calculated 
for  such  resistance  than  those  in  the  form  of  a  tube  or  hollow 
cylinder.  The  hollow  sterna  of  vegetables  derive  their  chief  strength 
from  possessing  thla  form.  Bonea  also  are  rendered  both  lighter 
and  stronger  by  being  made  hollow  than  if  the  cylinder  had  been 
solid ;  and  aa  it  is  in  the  middle  of  the  shaft  that  the  strain  is 
greatest,  so  it  is  here  that  the  cavity  is  largest  and  the  resistance  moat 
effectual. 

Bone  haa  been  recently  (submitted  to  rigid  chemical  analysis,  and 
the  result  ia  that  in  healthy  bone  about  two-thirds,  or  687  per  cent, 
constat  of  saline  or  earthy  matters,  and  33'3  per  cent.,  or  one-third, 
of  animal  matter.  The  bones  of  children  contain  more  animal  matter, 
and  of  aged  persons  more  earth.  Different  bones  also  in  the  tame 
skeleton  contain  different  proportions  of  these  constituents.  Than, 
according  to  Dr.  O.  0.  Uses,  the  bonea  of  the  head  and  the  limbs 
contain  more  earth  than  those  of  the  trunk.  The  following  are  two 
ultimate  analyses  of  bone  from  Dr.  Sharpey's  Introduction  to  '  Quoin's 
Anatomy :'  the  one  is  by  Bereelius,  the  other  by  Mr.  Middleton  of 
University  College : — 

Benellu.    Middleton. 

Animal  Hatter 8880         88'M 

Phosphate  of  Lime 51-04  Gill 

Carbonate  of  Lime    .        .  .    11-80  10-81 

Fluoride  of  Calcium 2-00  1-99 

wholly  or  partially  in  the  state  1    , .. .  .... 

aphosphati       ...        .        .)  115  187 

oooi  and  Chloride  of  Sodium       .        .    .      1-20  16S 

The  phosphate  of  lime  in  bones  is  peculiar,  and  is  known  amongst 
chemists  aa  the  'bone-earth  phosphate.'  It  is  what  is  called  a 
tribasio  phosphate,  consisting  of  3  equivalents  of  lime,  8  of  phosphoric 
acid,  and  10  of  water.  Fluoride  of  calcium  is  found  in  larger 
quantities  in  fossil  than  in  recent  bones ;  and  such  Is  ita  abundance 
In  some  fossils,  as  those  brought  from  the  Sevalik  Hills,  in  India,  by 
Dr.  Falconer,  that  we  must  have  recourse  to  the  supposition  of  a 
substitution  of  this  substance  for  phosphate  of  lime,  in  order  to 
account  for  its  presence. 

We  have  referred  to  the  statement  that  the  bonea  of  the  limbs 
contain  more  earth  than  the  trunk.  The  following  analysis  by 
Lehmann  shows  that  the  bones  of  the  anna  and  legs  have  a  different 
oompoation: — 

Phosphate  of  Lime  and  Fluoride  of  Calcium      66-81       68  63 
Carbonate  of  Lima       ....  B-20        B'28 

Phosphate  of  Magnesia 108         1-09 

Chloride  of  Sodium 037        0*0 

Soda 185        1-04 

Organic  Hatter 3152      28-61 

When  examined  under  the  microscope,  sections  of  the  different 
bonea  present  very  different  appearances,  not  at  first  easily  reconciled 
with  a  common  mode  of  origin  or  growth.  The  result  of  a  close 
investigation,  however,  shows  that  the  osseous  tissue  like  all  other 
parts  of  the  body  originates  in  cells.    This  fact  ia  not  easily  traced, 


UTie  oanals  which  are  everywhere  found  traversing  variously  the 


abstance  of  bone,  and  giving  passage  t* 
ourishment  of  the  tissue,  are  called  Have 


s  for  U 


Canals,  a 
them  In  consequence  of  Clapton  Haven  having  been  the  first  who 
gave  a  full  account  of  them.  The  parietes  of  these  oanals  have  at 
Lnimtjil  arrangement  The  lyn»"f»  themselves  are  numerous  and 
placed  concentrically ;  the  internal  I  ""■"»,  that  which  is  in  imme- 
diate contact  with  the  vessel  or  vessels,  being  the  most  distinctly 
marked,  and  each  succeeding  one  having  a  less  distinct  outline. 

Besides  the  concentric  !""■"»»,  there  are  others  which  surround 
the  exterior  of  the  bone,  and  may  be  known  aa  the  superficial  lamina*. 
In  connection  with  both  the  concentric  and  superficial  lamina  are  si 
third  set,  which  cannot  belong  to  either  of  the  other  orders,  but 
which  are  placed  between  them,  and  form  the  bond  of  union  between 
each  system. 

Much  has  been  lately  written  on  the  bone-corpuscles.  These  axe 
small  cells  of  oval  form  placed  between  the  lamina),  and  having 
numerous  distinct  tubes  running  from  them  in  almost  every  direction. 
They  have  been  sometimes  compared  to  a  spider  with  many  legs. 
The  corpuscles,  or  as  they  are  occasionally  called  the  calcigeroua 
cells,  have  a  definite  relation  to  the  Haversian  Canala  and  to  each 

The  Haversian  Canals,  the  Osseous  Laminse,  and  the  Bone  Corpuscles 
are  therefore  the  leading  points  to  be  mentioned  in  treating  of  the 
structure  of  the  bone.  Upon  a  cloeor  view,  however,  it  will  be  seen 
that  it  is  only  the  I"™—  which  are  bone ;  the  canals  and  corpuscle* 
are  snsoes  eiistins'  in  bone,  and  are  not  really  necessary  to  the 
tissue,  though  they  are  requisite  whore  the 
a  appreciable  to  the  unaided  senses. 
Of  the  Sabttancc  of  Bone,  or  Myelitic  Subttomee.— The  substance  of 
bone  has  been  considered,  with  but  one  or  two  exceptions,  aa  homo- 
geneous, and  without  appreciable  structure.  If  it  be  examined  how- 
ever under  advantageous  circa  instances,  with  high  magnifying  powers, 
there  will  be  no  difficulty  in  detecting  a  very  definite  though  delicate 
structure.  A  very  small  portion  of  a  thin  plats  of  bone  should  be 
if  examination :  such  may  be  found  in  the 
properly 


taken  for  the  purpose  o 


,     ,  xation :  such  may  b 

Of  small  mim.l.j  as  of  the  rat.    If  the  p 

chosen  it  will  be  found  to  contain  no  Haversian  Canala  m 
but  will  be  extremely  thin  and  transparent.    A  piece  of  this  kind  will 
present  a  delicate  granular  aspect  n"*-    " 
surface  nodulated.     This  granular  ap) 


a  granuL 

c m  the  eubrrt:     --  - 

composed  i 
granules.  This  at 
out  much  difficulty  in  any 
although  it  varies  much  i_ 
different  specimens.  The  object  should  bo 
placed  between  two  slips  of  glass  with  a  little 
plain  water  for  examination.  A  delicate 
spioulum  from  the  point  where  ossification 
is  going  on  illustrates  the  granular  tissue  ex- 
ceedingly welL  The  granules  maybe  obtained 
Tig.  a— Ultimate  os-  separated  from  each  other,  so  that  each  indj- 
skhu  granulei,  obtained  ^J^j  ^  e^mined  independently  of  the 

^sSa^iL  othet*1    Wh*n  "»sn  ">  this  manner  they  exhibit 

animal  matter.  B    tolerably  regular  character,   being  mostly 

spherical,  though  a  few  have  an  oval  form.     In  a  few  specimens  the 
oval  form  predominates. 

Of  the  iumitra. — The  form  sjuumad  by  the  osseous  tissue  ia  that  of 
lamina),  and  these  lamina)  have  a  definite  arrangement,  so  much  so 
that  three  distinct  systems  are  recognised,  namely,  lamina)  of  the 
Haversian  Canals  ;  secondly,  the  lamina)  which  connect  the  Haversian 
systems  ;  and,  thirdly,  the  laminse  which  form  the  surface  of  the  bone, 
and  inclose  the  two  previous  orders.  The  lamina)  of  the  Haversian 
Canals  have  a  concentric  arrangement,  and  when  divided  transversely 
present  a  scries  of  more  or  less  distinct  and  perfect  rings.  They  vary 
very  much  in  number,  but  the  most  common  amount  is  ten  or  twelve. 
Of  these,  the  internal  lamina,  that  which  forms  the  parietiea  of  the 
Haversian  Canal,  is  moat  distinctly  marked,  while  each  sucoeeding  one 
as  we  proceed  outwards  becomes  less  distinct.  Connecting  these 
Haversian  systems  is  a,  second  aeries  of  lamina),  without  which  the 
former  would  exist  but  as  a  bundle  of  loose  tubes  {fig.  1,  c).  In  this 
substance  we  find  the  laminated  arrangement  lesa  distinct,  far  leas 
regular,  and  the  lamina!  individually  subject  to  great  irregularity  of 
thickness.  They  are  generally  more  transparent  than  either  the 
Haversian  or  external  system.  The  last  division  consists  of  those 
lamina)  which  surround  the  exterior  of  the  bone.  These  have  greater 
individual  extent,  but  are  the  least  numerous.  They  are  continuous 
with  the  lamina)  of  the  Haversian  system  whenever  the  latter  arrive 
at  the  surface  of  the  bone;  the  external  lamina)  in  this  case  being 
continuous  with  the  inner  laroine  of  the  Haversian  system. 

The  effect  of  madder  upon  the  osseous  system,  when  given  to  an 
animal  with  its  food,  may  here  be  noticed,  since  the  colour  ia  imparted 
to  the  lamina;.  By  introducing  madder  into  the  stomach,  a  deep  red 
tinge  is  very  soon  observed  :  in  a  pigeon  the  bones  were  rendered 
brilliantly  red  in  21  hours.  A  similar  effect  was  prodnoed  on  a  young 
pig  in  three  weeks.  On  roiajag  sections  of  bone  so  affected,  the 
colour  is  found  to  be  present  in  tne  external  lamina  of  tho  bone,  and 
fat  the  ianer  IsnfasB  of  the  rUvarsian  i^sten^  thereby  proving  that  ths 
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action  of  colouring  takes  place  upon  those  surfaces  which  lie  in  contact 
with  vessels. 

Of  the  Haversian  Canals. — These  canals  must  be  considered  in  rela- 
tion to  their  number,  their  size,  and  the  parts  which  they  contain. 
The  number  of  canals  in  a  given  space  varies  perhaps  a  little,  but  this 
variation  will  be  regulated  in  some  degree  by  the  situation  of  the  bone, 
but  more  especially  by  its  age.  Thus  the  transverse  section  of  the 
femur  of  a  human  foetus  of  seven  months  will  present  many  more 
canals  than  a  section  of  equal  measurement  from  the  femur  of  an 
adult.  The  sue  of  the  Haversian  Canals  takes  a  considerable  range, 
varying  from  the  300th  to  the  500th  of  an  inch.  The  Haversian 
Canals  undoubtedly  give  passage  to  blood-vessels,  this  being  their 
principal  if  not  only  purpose. 

The  Corpuscles  or  Cells  of  Bone  cannot  be  described  as  having  any 
definite  unvarying  shape  or  size.  The  general  form  is  a  compressed 
oval,  though  not  unfrequently  they  are  circular.  Again,  they  are 
sometimes  almost  triangular  in  their  outline,  while  in  other  instances 
they  approach  a  linear  shape.  These  are  the  most  common  varieties 
of  outline  to  which  the  bone-cells  are  subject,  as  they  occur  in  the 
bones  of  man  and  the  higher  animals.    In  the  four  great  classes  of 


Fig.  3. — The  Forma  assumed  by  the  Bone-Cells  in  Man, 


Fig.  4.— Various  Forms  of  Bone-Oetts  in  the  Bone  of  the  Boa  Cbnstrictor. 

animals,  namely,  mammalia,  birds,  reptiles,  and  fishes,  it  has  been 
shown  by  Professor  Quekett  that  there  are  certain  characters  connected 
with  these  cells  by  which  a  bone  of  one  class  of  animals  may  be 
distinguished  from  that  of  another,  and  that  the  size  of  these  cells 
bears  a  direct  relative  proportion  to  that  of  the  blood-corpuscles.  He 
has  shown  that  they  are  smallest  in  birds,  a  little  larger  in  mammals, 
and  largest  of  all  in  the  reptiles  ;  while  in  fishes  they  are  altogether 
unlike  those  in  the  proceeding  classes.  The  importance  of  this  obser- 
vation in  relation  to  fossil  osteology  is  obvious.  Connected  with  the 
cells  are  numerous  delicate  branching  tubes,  called  canaliculi,  which 
are  slightly  dilated  as  they  enter  the  cells.  The  number  arising  from 
each  cell  does  not  allow  of  any  very  definite  enumeration,  since  no 
two  cells  will  be  found  possessed  of  a  like  number  of  branching  tubes. 
The  general  arrangement  of  the  tubes  is  radiate  as  regards  the  cells 
which  form  their  common  centre.  The  connections  are  so  numerous 
between  the  tubes  and  between  the  cells  through  the  tubes,  that  a 
fluid  introduced  into  one  cell  in  a  bone,  may  enter  every  other  cell  in 
that  bone.  The  cells  are  situated  between  the  lamina,  or  on  their 
surface;  but  where  concentric  laminm  occur,  as  in  the  Haversian 
system,  the  cells  are  placed  in  circular  lines  between  the  laminse,  each 
line  of  cells  having  the  Haversian  Canal  as  an  exit  common  to  it  and 
the  connecting  UminpL  When  the  canals  for  vessels  are  in  great 
abundance,  the  bone-cells  are  more  rarely  met  with ;  indeed  in  some 
cases  they  are  almost  entirely  absent.  When  the  cells  are  seen  by 
transmitted  light,  particularly  in  a  transverse  section  of  bone,  they 
are  frequently  opaque.  There  is  no  doubt  that  the  bone-cells  perform 
the  function  of  circulation. 

Formation  of  Bone. — The  commencement  of  the  growth  of  bone  is 
generally  preceded  by  the  formation  of  a  cartilaginous  matter  which 
occupies  toe  place  afterwards  taken  by  bone.  From  this  circumstance 
it  has  been  supposed  that  bone  is  formed  from  the  ossification  of  cartilage. 
This  however  is  not  the  case,  as  it  is  found  that  although  ossification 
takes  place  in  the  first  instance  in  cartilage,  the  bony  matter  thus 
formed  has  not  a  permanent  character.  The  formation  of  bone  always 
takes  place  in  the  first  instanoe  in  the  immediate  neighbourhood  of 
blood-vessels  in  canals  excavated  in  the  cartilaginous  substance, 
and  the  spots  where  these  canals  are  formed  are  called  centres  of  ossi- 
fication. There  is  usually  one  of  these  in  the  centre  of  a  long  bone 
and  one  at  each  end,  and  frequently  another  for  any  considerable 


process  or  projection,  such  as  the  trochanter  in  the  femur  of  the 
human  body.  Up  to  the  time  that  the  bone  is  fully  formed  these 
centres  are  only  connected  by  cartilage,  and  this  arrangement  serves 
the  obvious  purpose  of  allowing  the  increase  of  the  whole  bone  by 
means  of  cartilage  until  the  time  comes  when  no  further  increase  of 
size  is  needed.  In  the  early  conditions  of  the'  skeleton  of  the  vertebrate 
animals  there  is  a  much  closer  correspondence  in  this  respect  than  is 
subsequently  seen ;  for  according  to  the  habits  of  the  animal  the 
whole  of  the  cartilage  is  converted  into  bone,  or  by  its  absorption  and 
disappearance  separate  bones  are  formed.  It  is  upon  this  fact  that 
the  science  of  transcendental  anatomy  rests,  in  which  the  whole  of  the 
modifications  of  the  vertebrate  skeleton  are  referred  to  departures 
from  a  type  which  is  found  generally  to  exist  in  the  embryo  condition 
of  the  whole  class.  Thus  it  is  found,  from  an  extensive  comparison, 
that  the  regular  number  of  distinct  bones  in  the  wrist  (carpus)  and 
instep  (tarsus)  is  ten,  but  in  the  human  wrist  the  number  is  reduced 
to  eight  and  in  the  instep  to  seven,  whilst  the  reduction  is  still  greater 
in  the  hoofed  mammalia.    [Skeleton.] 

The  structure  of  the  temporary  cartilage  of  bone  is  precisely  the 
same  as  permanent  cartilage.  The  first  calcareous  deposit  is  made  in 
the  space  between  the  proper  cells  of  the  cartilage.  These  cells 
subsequently  disappear  leaving  large  open  areolae  having  no  very 
definite  form.  In  these  areola  there  is  subsequently  deposited  a 
fluid  blastema  containing  cells,  and  through  the  agency  of  this 
blastema  the  Haversian  canals  and  cancelli  appear  to  be  formed, 
whilst  the  interspersed  cells  are  changed  into  the  bone-cells  and  their 
projecting  canaliculi  Although  in  most  instances  the  formation  of 
bone  is  preceded  by  that  of  cartilage,  yet  this  is  not  universally  the 
case,  as  we  see  bone  formed  in  the  substance  of  the  tissues,  as  for 
instanoe  the  fibrous  membrane.  This  is  seen  in  the  development  of 
the  bones  of  the  roof  of  the  skull,  and  also  in  the  growth  of  bones 
subsequently  to  their  first  development  by  the  progressive  calcifica- 
tion of  the  inner  layers  of  the  periosteum,  or  fibrous  covering  of  the 
bones. 

It  has  been  stated  that  the  central  cavities  of  some  of  the  larger 
bones  are  filled  with  the  substance  called  marrow,  an  oily  matter 
contained  in  a  series  of  membranous  cells,  which,  like  those  in  which 
the  fat  is  deposited  do  not  communicate  with  each  other.  Even  the 
pores  and  cancelli  of  bone  also  contain  a  kind  of  oily  matter,  which 
is  supposed  to  differ  from  marrow  only  in  possessing  a  greater  degree 
of  fluidity.  This  oily  matter  is  deposited  in  longitudinal  canals, 
which  pass  through  the  solid  substance  of  the  bone,  together  with  its 
nutrient  vessels.  The  use  of  the  marrow,  and  of  the  modification  of 
it  which  constitutes  the  oily  matter,  is  not  well  understood.  Without 
doubt  it  serves  the  same  general  use  in  the  economy  as  the  other  oily 
secretions.    [Adipose  Tissue.] 

All  bones  are  covered  by  a  membrane,  named,  on  account  of  its 
affording  them  an  external  envelope,  Periosteum.  The  outer  surface  of 
this  enveloping  membrane  is  connected  to  the  surrounding  parts  by 
cellular  tissue,  but  its  inner  surface  is  firmly  adherent  to  the  substance 
of  the  bone.  This  adhesion  is  effected  by  innumerable  fibres  or 
threads,  which  on  examination  are  found  to  consist  of  blood-vessels. 
The  periosteum  is  in  fact  the  membrane  on  which  the  nutrient 
arteries  of  the  bone  rest,  divide,  and  ramify  in  order  to  enter  the 
osseous  substance.  These  threads  are  much  more  numerous  in  the 
child  than  in  the  adult ;  and  accordingly  the  adhesion  of  the  perioB- 
teum  to  the  bone  is  much  firmer  in  the  former  than  in  the  latter,  as 
the  quantity  of  blood  distributed  to  the  bone  is  greater.  Moreover, 
in  general  the  inner  surface  of  bones  is  also  lined  by  a  fine  and 
delicate  membrane,  commonly  termed  the  internal  periosteum,  the 
continuation  of  which  forms  the  membranous  bags  in  which  the 
marrow  is  contained. 

(Roget,  Animal  and  Vegetable  Physiology;  Bouthwood  Smith, 
Philosophy  of  HtaUh;  Simon,  Animal  Chemistry;  Sharpey,  Quains 
Anatomy;  Cyclopaedia  of  Anatomy  and  Physiology,  articles  'Bone/ 
'Osseous  Tissue';  Todd  and  Bowman,  Physiological  Anatomy; 
Carpenter,  Principles  of  Physiology,  General  and  Comparative; 
Tomes  and  De  Morgan,  Structure  of  Bone,  PhiL  Trans. ;  Quekett* 
Lectures  on  Histology) 

BONE-BEDS.  Accumulations  of  the  bones  of  extinct  Miinnflwj  more 
especially  of  fish  and  Saurian  reptiles,  are  not  uncommon  in  various 
strata,  and  have  had  this  name  given  them  by  geologists.  They  gene- 
rally occur  at  the  termination  of  one  formation  and  the  commencement 
of  another.  These  Bone-Beds  are  local,  and  are  not  in  any  case  very 
extensive.  The  thickest  and  most  widely-distributed  is  that  of  the 
Lias,  which  seems  to  mark  the  commencement  of  the  New  Red-Sand- 
stone epoch.    The  most  remarkable  Bone-Beds  are  the  following : — 

Bone-Bed  at  the  base  of  the  Lower  Greensand  at  its  junction  with 
the  Wealden ;  at  the  base  of  the  Inferior  Oolite,  at  its  junction  with 
the  Lias ;  at  the  base  of  the  Idas,  at  its  junction  with  the  New  Red- 
Marl  ;  at  the  base  of  the  Mountain  Limestone,  at  its  junction  with  the 
Old  Red-Sandstone ;  at  the  base  of  the  Old  Red-Sandstone,  at  its  junc- 
tion with  the  Ludlow  Rock  of  the  Silurian  System. 

(Brodie,  On  the  Basement-Beds  of  the  Inferior  Oolite ;  Proc.  Geol  Soc.) 

BONE-DOG,  a  name  given  in  Sussex  to  the  picked  Dog-Fish  (A  can- 
thias  vulgaris,  Risso).    [Squaluxb.] 

BONE'LLIA,  a  genus  of  Jfchinodermata,  formed  by  Rolando,  and 
placed  by  Cuvier  in  the  tenth  order  of  his  first  class  of  Zoophytes,  the 


Echinoderml  (Eckinodemetou*  Rttdiana)  of  Lamarck.  Thin  teat 
aider  coaiiib  of  the  Footless  Echinoderms,  and  BaneUia  forms  i 
oiith  genus.  Cuvisr  says  that  Bondlia  has  an  oval  body  and  a  pp 
boacis   formed  of  a  folded  fleshy  plate  (lame)  susceptible  of  g 


Illiger,  Mow*  of  Yieillot,  Lee  Foua  of  the  French),  separated   with 
good  reason  from  the  true  Pelicans  by  Brisson  under  the  name  of 


ramified  organs  for  the  purpose  of  respiration. 
The  eggs  are  contained  in  an  oblong  Ma  which,  has  ita  opening  near  the 
base  of  the  proboscis. 

The  animal  ia  deaoribed  as  living  deep  in  the  sand,  and  projecting 
ita  proboecia  till  it  writes  at  the  water  when  it  is  high,  or  till  it 
reaches  the  air  when  the  water  is  low. 

The  oat  repreeente  Bontilia  viridit,  which  in  found  in  the  Mediter- 


ime  given  to  the  Bock-Snake  of  the  East  Indies. 
[Bom*.] 

BONOARDIA,  a  genua  of  plants  belonging  to  the  natural  order 
Bcrberidacea.    [Bebbibidacejl] 

BONITO,  the  name  of  Fishes  belonging  to  the  family  ScomirUUe. 
They  resemble  the  Tunny.  The  Bonito  is  the  Thynnw  pilamyt,  Cuv. ; 
the  Belted  Bonito,  Ptlamyi  Sarda,  Cut.  ;  the  Plain  Bonito,  Anxu 
nfgarit,  Cuv.     [SOOMBBID*.] 

BONPLANDIA,  a  genua  of  plants  belonging  to  the  natural  order 
Smtaeta.  The  only  species  described,  B.  tri/oiia/a,  yields  the  Angos- 
tura Bark.    The  genua  ia  now  referred  to  QMpaa.    [Oaufaa.] 

BONSDORFITE,  a  mineral  belonging  to  the  group  of  double 
hydrous  Silicates  of  Alumina,  to  which  the  term  Zealila  hss  been 
applied.  The  following  ia  the  analysis  of  this  mineral  by  Bonsdorf, 
after  whom  it  is  named: — 

Silica  .       ' 4S-06 

Alumina 300S 

Magnesia,  with  a  trace  of  Manganese       ,    .      800 

Protoxide  of  Iron fi-30 

Water 1090 

100-00 

It  occurs  crystallised  in  regular  six-sided  prisms,  the  lateral  edges  of 
the  prism  being  usually  replaced  by  bo  many  planes  that  tho  prism 
appears  almost  cylindrical  The  cross  fracture  is  oonchoidal  The 
texture  foliated,  the  foliations  being  perpendicular  to  the  axis  of  the 
prism.  The  colour  is  a  greenish-brown  or  dark  olive-green-  Lustre 
of  the  faces  like  that  of  talc,  of  the  cross  fracture  waxy.  Opaque 
Id  thick  plates,  translucent  in  thin  plates.  This  mineral  ia  found  in 
a  red  granite,  at  Birkopsokern  near  Abo  in  Finland. 

BONUS  HENIU'CUS,*kindofweed1formerl7iuppoeed  to  possess 
medicinal  properties.     [Cbehofodiuh.] 
-  BOOBY,  the  English  name  for  a  genu  of  PeUcanida  t&atponu  of 


tho  greater  part  of  the  globe.    The  apparent  stupidity  of  ti 

ia  proverbial ;  calmly  waiting  to  be  knocked  on  the  head  as  they  a 

on  shore,  or  perching  on  the  yard  of  a  ship  till  the  sailor  climbs  t 


wretches,  though 

Tbsy  by  Its*  ssreisf," 
caught  two  boobies  and  a  noddy ; "  and  the  incident  actually  did 
ceur  in  Bligh's  celebrated  boat-voyage,  consequent  on  the  mutiny  on 
board  the  Bounty,  when  he  and  his  boat's  crew  were  in  a  most 
deplorable  state. 

"Monday,  the  25th,"  nays  Bligh,  "at  noon,  some  noddies  came  so 
near  to  us  that  (me  of  them  waa  caught  by  hand.  ...  In  the 
evening,  several  boobies  flying  very  near  to  us,  we  had  the  good 
fortune  to  catch  one  of  them.  ...  I  directed  the  bird  to  be  killed 
for  supper,  and  the  blood  to  be  given  to  three  of  the  people  who  were 
the  most  distressed  for  want  of  food  The  body,  with  the  entrails, 
beak,  and  feet,  I  divided  into  eighteen  shares.  .  .  .  Tuesday,  the 
28th.  In  the  morning  we  caught  another  booby,  so  that  Providence 
appeared  to  be  relieving  our  wante  in  on  extraordinary  manner.  The 
people  were  overjoyed  at  the  addition  to  their  dinner,  which  waa 
distributed  in  the  same  manner  as  on  the  preceding  evening,  giving 
the  blood  to  those  who  were  the  most  in  want  of  food" 

Dampier  says  that  in  the  Alcrane  Islands  (Alacranes),  on  the  coast 
of  Yucatan,  the  crowds  of  these  birds  were  so  great  that  he  could  not 
pass  their  haunts  without  being  incommoded  by  their  pecking.  He 
observed  that  they  were  ranged  ia  pairs,  and  conjectured  that  they 
were  male  and  female.  He  aucceedod  in  muling  some  fly  away  by 
the  blow*  he  bestowed  on  them,  but  the  greater  part  remained  in 
spite  of  his  efforts  to  compel  them  to  take  flight.  Be  Gennes,  in  his 
voyage  to  the  Straits  of  Mi^mn,  says  that  in  the  Island  of 
Ascension  there  were  such  quantities  of  Boobies  that  the  sailors 
killed  five  or  six  at  a  time  with  one  blow  of  a  stick.  The  Vicomte  de 
Querhoent  says  that  the  French  soldiers  killed  an  immense  quantity 
at  this  some  island,  and  that  their  loud  cries  when  disturbed  at  night 

quite  overpowering. 

is  apparent  exceptio 
Instinct  is  so  remarkable,  that  we  ai 
perhaps  this  is  to  be  found  in  the  structure  of  the  animal ;  for 
according  to  many  writers  whose  veracity  cannot  be  questioned,  the 
Boobies  stay  to  be  token  and  killed  after  they  have  become  familiar 
with  the  effect  produced  by  the  blows  or  shot  of  their  persecutors. 
In  the  case  of  most  other  animals,  which,  from  not  knowing  his 
power,  have  suffered  man  to  approach  them  to  their  destruction, 
alarm  has  been  soon  taken,  the  idea  of  danger  has  been  speedily 
associated  with  his  appearance,  and  safety  has  been  Bought  in  flight ; 
but  the  wings  of  the  Booby  are  so  long  and  its  legs  so  short,  that 
when  once  at  rest  on  level  ground  the  bird  has  great  difficulty  in 
bringing  the  former  into  action,  and  when  so  surprised  it  hss  no 
resource  but  to  put  on  a  show  of  resistance  with  its  beak,  which  is  to 
be  sure  generally  despised  by  the  aggressor. 

In  the  cases  recorded  by  Bligh  the  birds  were  probably  fatigued  by 
wandering  too  far  from  the  rocky  shores,  which  are  their  ordinary 
haunts.  There  they  are  generally  to  be  seen  constantly  on  the  wing 
over  the  waves  which  beat  at  the  foot  of  the  crags,  intent  on  fishing. 
Though  so  well  furnished  with  oars,  they  are  said  to  swim  but  seldom, 
and  never  to  dive.  Their  mode  of  taking  their  prey  is  by  dashing 
down  from  on  high  with  unerring  aim  upon  those  fishes  which  fre- 
quent the  surface,  and  instantly  rising  again  into  the  air.  They  walk 
with  difficulty,  and  when  at  rest  on  land  their  attitude  is  nearly 
vertical,  and  they  lean  on  the  stiff  feathers  of  tho  tail,  like  the 
cormorants,  ss  a  third  point  of  support.  The  ledges  of  rocks  or  clii& 
covered  with  herbage  are  the  places  generally  selected  for  the  nest, 
and  there  in  great  companies  they  lay  their  eggs,  each  hen  bird  depo- 
siting from  two  to  three.  The  young  birds  for  some  days  after  their 
exclusion  are  covered  with  a  down,  so  long  and  thick  that  they 
resemble  powder-puna  made  of  swan's  down. 

The  Boobies  seldom  wander  more  than  twenty  leagues  from  land, 
to  which  they  usually  return  every  evening,  and  their  appearance  ia 
considered  by  mariners  sr  -  — —  *-'—-   -'  11-i-  ••;■"----  »-  


s  sure  token  of  their  v 


The  colour  of  the  Buiafatca,  or  Brown  Booby,  is  blackish-brown,  or 
ashy-brown  above  and  whitish  beneath  ;  the  primaries  are  black,  and 
the  naked  skin  about  the  face  is  reddish ;  the  orbits  and  base  of  the 
bill  are  yellow,  and  the  point  of  the  bill  is  brown ;  the  legs  are  of  a 

In  length  the  Brown  Booby  is  about  3  feet  5  inches,  the  bill 
measuring  *{  inches  or  thereabout,  and  the  tail  10  inches  :  the  young 
birds  are  spotted  with  white  and  brown. 

It  is  almost  impossible  to  open  the  pages  of  the  old  voyagers  who 
have  fallen  in  with  these  Boobies  without  finding  i 


m  BOOBY. 

account*  of  the  aonstant  perseoutiou  to  which  tiio  latter  are  objected 
by  the  Frigate*  or  Man-of-War  Bird*.  Lesson  indeed  doubts  thie. 
He  says,  "The  boobies  have  been  bo  named  .because  it  hu  been 
supposed  that  the  frigates  compelled  them  to  disgorge  the  fish  which 
the;  had  taken ;  bat  this  appear*  to  us  to  be  erroneous.  The  booby 
ia  warlike,  he  lives  fearlessly  near  the  frigate,  end  swallows  the  fish 
which  he  has  captured  in  peace."  Buffon,  Cuvier,  and  Temmfnek,  on 
the  contrary,  evidently  give  credence  to  the  narratives  of  the  Frigate- 
persecution,  and  indeed  it  is  difficult  to  believe  that  so  many  eye- 
witnesses should  be  mistaken. 


Fannies  says,  "  I  have  had  the  pleasure  of  seeing  the  frigates  give 
chase  to  the  boobies.  Whsn  they  return  in  bands  towards  evening 
from  their  fishing,  the  frigates  are  in  waiting,  and  dashing  upon  them 
oompel  them  all  to  ory  far  succour,  ss  it  were,  and,  in  crying,  to  dis- 
gorge some  of  the  fish  which  they  are  carrying  to  their  young  ones. 
Thus  do  the  frigates  profit  by  the  fishing  of  the  boobies,  which  they 
then  leave  to  pursue  their  route."  Leguat  in  his  voyage  thus  writes  : 
— "  The  boobies  coins  to  repose  at  night  upon  the  Island  Rodriguez, 
and  the  frigates,  which  are  large  birds,  so  called  from  their  lightness 
and  speed  in  sailing  through  the  air,  wait  for  the  boobies  every  evening 
on  ths  tops  of  the  trees.  They  riso  on  the  approaoh  of  the  latter  verv 
high  in  the  air  and  dash  down  upon  thorn  lis  a  falcon  on  his 


it  to  kill  them  but  to  make  them  disgorge.    Ths  booby,  struck  in 
.  gives  up  his  fish,  which  ths  frigate  catches 
in  the  sir.    The  booby  often  shrieks  and  shows  his  unwillingness 


er  by  the  frigate,  gives  u] 


is  prey,  but  the  frigate  mocks  at  bis  cries,  and  rising  dashes 
down  upon  him  anew  till  he  baa  compelled  the  booby  to  obey." 
William  Dampier  observes  that  he  remarked  that  the  man-of-war 
birds  and  the  boobies  always  left  sentinel*  near  their  young  ones, 
especially  while  the  old  birds  were  gone  to  sea  on  their  fishing  expe- 
ditions ;  and  that  there  were  a  great  number  of  sick  or  crippled  man- 
of-war  birds  which  appeared  to  be  no  longer  in  a  state  to  go  out  for 
provision.  They  dwelt  not  with  the  rest  of  their  species,  and  whether 
they  were  excluded  from  their  society  or  had  separated  themselves 
voluntarily,  they  were  dispersed  in  various  places  waiting  apparently 
for  an  opportunity  of  pillage.  He  adds  that  one  day  he  saw  more 
than  twenty  on  one  of  the  islands  (the  Alcranee),  which  from  time  to 
time  made  sorties  to  procure  booty.  The  man-of-war  bird  that  sur- 
prissd  a  young  booby  without  it*  guard  gave  it  a  great  peck  upon  ths 
bask  to  make  it  disgorge  (which  it  instantly  did)  a  fish  or  two  ss  big 
as  one's  wrist,  which  the  old  man-of-war  bird  quickly  swallowed.  He 
further  speaks  of  the  persecution  of  the  parent  boobies  by  the  able- 
bodied  frigates,  and  Bays  that  be  Until  saw  a  frigate  fly  right  against 
»  booby,  and  with  one  blow  of  its  bill  make  the  booby  give  up  a  fish 

tit  swallowed,  upon  which  the  frigate  darted  with  suoh  celerity  that 
soiled  it  before  it  readied  the  water.  Catesby  and  others  mention 
similar  encounters.  Nuttall  says,  "  The  boobies  bars  a  domestic 
enemy  more  steady,  though  less  sanguine  in  his  persecutions,  than 
man;  this  is  the  frigate  pelican  or  man-of-war  bird,  who  with  s  keen 
eye  descrying  his  humble  vssssl  at  a  distance,  pursues  him  without 
j.*... — ;.J !„  —j  _«i —  u_  i_  Mw>  _iu.  &,  fringe  and  bill  to 
'  ss  and  swallows. 


.,  and  obliges  him  by  blow*  with  n 
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that  of  the  raven  and  the  goose ;  and  this  quailing  is  heard  more 
particularly  when  they  are  pursued  by  the  frigate,  or,  when  assembled 
together,  they  happen  to  be  seised  by  any  sudden  panic." 

Their  nests,  according  to  Dampier,  are  built  in  trees  in  the  Isle  of 
Aves,  though  they  have  been  observed  in  other  places  to  nestle  <ta 
the  ground.  They  always  associate  in  numbers  in  the  same  spot,  and 
lay  one  or  two  eggs.  The  young  sre  covered  with  a  very  soft  and 
white  down.  Nuttall  says  that  they  abound  on  rocky  Islets  off  the 
coast  of  Cayenne  and  along  the  shores  of  New  Spain  and  Caracas,  ss  * 
well  ss  in  Brazil  and  on  the  Bahamas,  where  they  sre  said  to  breed 
almost  every  month  in  the  year.  In  summer,  he  adds,  they  are  not 
uncommon  on  the  coasts  of  the  Southern  States  of  North  America. 
The  flesh  he  describee  as  black  and  unsavoury. 

Other  species  of  Sola  are  also  called  Boobies.     [Sdx*_] 
BO'OPS,  a  genus  of  Fishes  of  the  order  Acanthopterygii,  and,  accord- 
ing to  Conor's  arrangement,  belonging  to  the  fourth  family  of  that 
tribe  called  Sparoida  or  Sparidcg. 


i  genus  of  plants  belonging  to  ths  natural  order  Hydro- 
.  ..  _J  species  of  which  are  eaten  as  pot-herbs. 
BOHACITE.     [BomoH.] 


BORAOINA'CE^,  Borage ■  WorU,  the  Borage  Tribe,  a  natural  order 
of  regular-flowered  Mouopstalous  Dicotyledons,  which  are  readily  dis- 
tinguished from  all  others  by  having  their  ovary  dseply  divided  into 
four  lobes,  from  the  middle  of  which  ansae  s  single  style.  Thsy  sre 
_ —  characterised  by  their  flowers  being  arranged  in  a  gyrate 


Long-wort  (IWnHBuria  anguttjfolia). 
1,  A  corolla;  J,  the  same  est  open ;  S,  the  tube  of  the  aunt ;  *,  ths  bass  of 
ths  same  with  the  ovarjandlufour  lotos-,  S,  enenujsr;  ■,  calrx;  7,  i  bwjUod 
of  the  ealjx,  shewlns;  the  four-lobed  fruit  j  8,  a  rips  calrx ;  t,  an  aaasahna, 

manner  before  thsy  expand.  The  Common  Borage  la  often  talon  as 
the  type  of  this  order,  and  in  fast  represents  not  only  it*  peculiarities  . 
of  structure,  but  sensible  properties ;  for  all  the  known  aperies  agree 
in  having  an  insipid  juice,  and  their  surface  covered  over  with  stiff 
white  hairs,  which  communicate  a  peculiar  asperity  to  the  skin,  whence 
these  plants  were  formerly  called  Aijitrifolia,  or  '  rough-lesved.'  In 
ths  structure  of  their  ovary  these  plants  are  closely  allied  with 
LumiMtm.  Their  regular  flower*  and  the  absence  of  volatile  oil  ia 
9  r 


their  loaves,  sad  five  itrawnt,  it  on™  distinguish  them.    They  aba 
resemble  Nolanacta,  but  from  these  they  ue  distinguished  by  their 


inuiaiBii;  LrrHOSFiBifuii;   Mtosotis 
,  Bc-BJIH)  ;  Cthoolomdil] 

BORA'OO,  a  genua  of  plants,  the  type  of  the  natural  order  £ora- 
ginaoM,  and  placed  in  the  tribe  AncKwaz.  Tlua  tribe  ii  distinguished 
by  possessing  four  nuts  affixed  to  an  hypogynons  disk,  with  an  eica- 
vatod  apace  am-rounded  by  ■  tumid  ring  at  their  base.  The  genua 
Borago  haa  a  calyx  with  five  deep  segments ;  a  rotate  corolla  with 
the  tube  vsrj  abort,  the  throat  with  short  erect  emargmate  scales ; 
exeerted  stamens,  the  filament*  bifid,  the  inner  fork  bearingthe  anther; 
the  anthers  linear,  lanceolate,  connivent  in  the  form  of  a  oone-  All  the 
apeciea  are  rough  plant*,  with  fusiform  roots,  oblong  or  lanoeolate 


attenuated  below ;  the  segments  of  the  corolla  ovate,  acute,  flat, 
spreading.  The  flowers  am  blue,  and  the  whole  plant  is  hispid,  with 
tubercled  hairs.  This  plant  appears  to  be  originally  a  native  of  Aleppo, 
but  is  now  naturalised  in  most  countriea  of  Europe.  In  Great  Britain 
it  is  not  uncommon  on  rubbish  and  in  waste  places.  Borage  had 
formerly  a  great  reputation  as  a  cordial.  Its  virtues  in  thia  respect 
must  hare  been  overrated,  as  in  common  with  the  whole  family  to 
which  it  baloDga  it  poneaaes  no  very  active  properties.  The  tissues 
contain  gum,  and  on  thia  account  it  may  be  used  as  a  demulcent  It 
also  possesses  nitrate  of  potash,  as  well  as  other  plants  of  the  order, 
which  renders  it  slightly  febrifuge.  Withering  says  the  young  tender 
leaves  may  be  used  as  salads  or  as  a  pot-herb.  Three  other  species 
are  described  :  B.  crattyfoUa,  i  native  of  Persia ;  B.  longifotia,  from 
Numldia ;  and  B.  Uaiflora,  a  native  of  Corsica.  They  are  all  plants 
of  the  easiest  culture.  They  may  be  always  propagated  by  seed, 
which  should  be  sown  in  the  open  ground.   They  form  pretty  border- 

(Babington,  Manual  of  BritUh  Belong;   Q.  Don,  Gardener' i  Die- 
j 
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8,*  genua  of  Palms,  called  Tala  in  Sanscrit  and  Palmyra 

by  the  English,  in  imitation  of  the  Portuguese,  who  name  it  Palmeira 
Brava.     It  ia  defined  by  Roxburgh  as  having  dioecious  hexandrooa 
flowers ;  the  calyx  and  corolla  in  the  males  consisting  each  of  three 
distinct  pieces,  and  in  the  females  of  from  eight  to  twelve  in  a  confused 
state  ;  and  the  ovary  of  three  colla,  changing  to  a  throe  needed  drupe. 
There  is  but  one  species  according  to  writers  on  Indian  botany ;  but 
It  is  not  certain  that  more  than  one  distinct  palm  ia  not  confounded 
under  the  common  name  of  Palmyra. 

Bortutv*  flabtUiformii  is  the  only  species.    This  plant  grows  all  over 
India,  both  on  the  continent  and  in  the  islands,  where  it  is  esteemed 
of  the  greatest  use  on  aoeount  of  the  vinous  sap  and  the  sugar  which 
are  extracted  from  it    Its  trunk  is  from  25  to  10  feet  high  when  full 
grown,  and  is  perceptibly  thicker  at  the  base  than  at  the  summit.    The 
leaves  are  fan-shaped,  about  i  feet  long,  and  pieced  upon  stalks  of  about 
the  same  length,  which  are  spiny  at  their  edges  ;  each  leaf  ia  divided 
into  from  TO  to  80  rays,  which  are  ragged  at  the  end,  and  the  largest 
of  which  are  placed  in  the  centre.   The  fruit  is  about  as  big  as  a  child's 
head,  three-cornered,  with  the  angles  rounded  off,  and  a  little  furrowed. 
It  conaiat*  of  a  thick,  fibrous,  rather  succulent,  yellowish-brown  rind, 
containing  three  seeds  the  size  of  a  goose-egg.    When  young  the  shell 
of  the  seed  Is  so  soft  that  it  may  be  readily  pierced  by  the  finger,  and 
the  pulpy  matter  which  it  then  contains  is  cool  and  sweet  and  refresh- 
ing ;  but  when  ripe  all  this  changes  to  a  hard  bluiah  albumen,  which 
is  insipid  and  uneatable.    The  outer  wood  of  the  stem  when  old 
beoomea  very  hard  and   brown,    and  although  scarcely  to  be  cut 
transversely,  nevertheless  divides  freely  in  a  longitudinal  direction  : 
it  is  capable  of  taking  a  fine  polish,  and  ia  frequently  made  use  of  for 
bows.     The  young  wood  in  the  centre  ia  white,  soft,  and  worthless. 
"  This  magnificent  palm,"  says  Sir  William  Jones,  "  is  justly  con 
sidered  the  king  of  its  order,  which  the  Hindoos  call  'trim  drums,'  oi 
grass-trees.     Van  Rheede  mentiona  the  bluiah,  gelatinous,   pellucid 
"  "  .....     .,Li  !,„,  »„„„  ;„  jv^utlg  and 

n  the  tree 
is.  When 
s  Pouhon  water  fresh  from  the  spring, 
it  equal  to  the  best  mild  champagne.  From  this  liquor, 
according  to  Rheode,  sugar  is  extracted;  and  it  would  be  happy 
for    these    provinces   if    it  Were  always  applied  to   so   innocent 

The  mode  of  obtaining  the  sap  of  this  palm  ia  stated  by  Rumf  t 


bamboo  attached  to  its  end.  The  vessel  gradually  fills  with  sap,  and 
ia  removed  every  morning ;  when  replaced  a  fresh  slice  is  cut  from  the 
wounded  end  of  the  inflorescence — an  operation  which  is  repeated 
daily  until  the  whole  of  the  raceme  Is  sliced  away.  In  procuring  the 
sugar  exactly  the  same  process  is  followed,  but  the  inside  of  the 
receiver  is  powdered  with  lime,  which  prevents  fermentation  taking 


Palmyra  (Bernttui  JLtbtlliformit). 


mca  with  the  i 


SB ;  S,  the  back  of  a  male  flower  ;  4,  the  front  of  the  aims  ;  0,  a  female 
iwer j  6,  the  same  stripped  of  Its  scales  and  shoving  barren  atamans  snvdopiiij: 

BORAX.     [Bonos.] 

BOTtBORUa  {Iphancera  of  Latreille),  a  genus  of  Dipterous  or 
Two-Winged  Flies,  of  the  family  Mmeida.  Its  chief  characters  exist 
in  the  posterior  thighs,  which  are  much;  compressed,  and  the  two 
basal  joints  of  the  posterior  tarsi,  which  are  considerably  larger  than 
the  following.  The  head  is  concave  in  front  and  reflexed  towards  the 
mouth  :  the  antenna)  diverge,  and  are  sometimes  almost  as  long  as  the 
fore  part  of  the  head.  The  second  cell  of  the  posterior  Extremity  of 
the  wing  (the  last  of  the  two  which  occupy  the  middle  of  its  length) 
is  closed  before  it  reaches  the  margin. 

These  little  flies  are  found  in  marshy  places,  and  on  putrid  sub- 
stances, but  more  particularly  dung-heaps,  in  which  probably  their 
lame  reside ;  they  are  always  abundant  about  cucumber  frames,  and 
are  of  a  brownish  colour ;  most  of  the  species  when  expanded  would 
scarcely  measure  a  quarter  of  an  inch. 

BORECOLE,  a  variety  of  Brauiea  oUratta,  also  called  Sprouts. 

[BRABBlOACtfc] 

BORER,  a  name  for  the  worm-like  fish,  known  slao  by  the  name  of 
the  Myxine,  the  Glutinous  Hag,  and  Blind  Fish.    [MriniE.] 

BO'REUS  (Latreille),  a  genus  of  Insects  of  the  order  Ifturopttra, 
and  family  Panorpida.  This  genus,  of  which  only  one  species  ia 
known  (A  Ayemoiu),  ia  not  only  remarkable  for  its  structure,  but  from 
the  ourioua  oircumatanoe  of  its  having  been  found  in  the  winter  months 
only,  and  is  said  even  to  have  been  seen  on  the  Alps  running  about  on 
the  snow  :  its  most  common  abode  however  appears  to  be  in  moss. 

IS.  hyemalii  is  about  one  quarter  of  an  inch  long  and  of  a  greenish 
colour,  with  the  legs  inclining  to  red ;  and,  unlike  the  rest  of  its  tribe, 
the  female  possesses  no  wings,  and  those  of  the  male  are  only  rudimen- 
tary. The  antennas  are  long  and  thread-like,  the  parts  of  the  mouth 
are  produced  into  a  kind  of  proboscis ;  the  abdomen  of  the  female  ia 
furnished  with  a  large  ovipositor.  It  is  rather  a  scarce  insect  in  thia 
country. 

BOSNIA,  a  genus  of  Fossil  Plants  from  the  Coal  Formation, 
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BORON.  Minerals  containing  Boron  or  any  of  its  compounds  as 
an  essential  component  part  are  comparatively  few  in  number,  and 
only  found  in  a  few  spots ;  it  may  be  therefore  considered  as  one  of 
the  least  predominating  of  the  elements.  It  is  the  basis  of  Sassoline, 
or  native  boracic  acid ;  Borax,  or  borate  of  soda ;  Boracite,  or  borate 
of  magnesia ;  Datholite,  or  borate  and  silicate  of  lime ;  and  Botryolite, 

It  also  enters  as  boracic  acid  into  the  composition  of  Axinite  and 
Tourmaline,  but  only  in  small  quantity,  most  analyses  giving  between 
two  and  three  per  cent,  of  the  acid  in  the  former  mineral,  and  between 
four  and  five  per  cent,  in  the  latter. 

The  presence  of  Boron  in  any  mineral  may  be  readily  detected  with 
the  blow-pipe,  owing  to  the  beautiful  green  tint  communicated  to  the 
flame  by  the  boracic  acid.  The  facility  with  which  the  tint  is 
obtained  depends  on  the  element  with  which  the  boracic  acid  is 
combined;  in  every  instance  however  it  may  be  detected  by  the 
following  process : — Let  a  flux,  composed  of  4£  parts  of  bisulphate  of 
potash  and  one  of  finely-powdered  fluor-spar,  oe  well  mixed  with 
about  an  tqual  quantity  of  the  assay,  which  must  then  be  formed 
into  a  paste  by  the  addition  of  a  little  moisture.  A  small  quantity  of 
this  being  taken  up  on  the  extremity  of  a  platinum  wire  must  first  be 
dried,  and  then  exposed  to  a  high  temperature  until  it  is  fused,  being 
held  within  but  near  the  extremity  of  the  blue  flame.  When  the 
mass  is  fused  it  appears  for  a  few  moments  enveloped  in  a  pure  green 
flame,  which  soon  disappears,  and  cannot  be  again  produced.  The 
theory  of  the  changes  is  this : — The  fluorine  of  the  flux  being  set  free 
by  the  excess  of  sulphuric  acid  unites  with  the  boron  of  the  assay, 
forming  the  fluoboracio  acid,  which  at  the  moment  of  its  volatilisation 
communicates  the  green  tint  to  the  flame.  This  process  is,  however, 
only  necessary  for  the  detection  of  the  boracic  acid  in  axinite  and 
tourmaline,  as  the  flame  is  permanently  coloured  by  sassoline, 
boracite,  datholite,  and  botryolite ;  and  the  same  effect  is  produced 
by  moistening  the  glass  of  boron  with  sulphuric  acid  and  again 
fusing  it 

The  native  boracic  acid  is  found  as  a  deposit  in  several  of  the 
lagunes  of  Tuscany,  and  also  in  considerable  abundance  in  the  hot 
springs  near  Sasso  in  the  same  country,  whence  it  has  been  called 
Sassoline.  It  occurs  in  the  form  of  thin  scaly  particles,  or  crystalline 
grains  either  loose  or  aggregated  in  the  form  of  a  crust.  These 
crystalline  grains  are  hydrated  boracic  acid,  the  constitution  of  which 
may  be  expressed  by  the  formula — 

Boron  1 ;  Oxygen  6 ;  Water  6, 
as  given  by  Berzelius,  100  parts  of  sassoline  being  composed  of  boracic 
acid  56*37,  water  43*63 :  their  specific  gravity  is  1*48.    The  lustre  is 
pearly,  and  the  colour  is  grayish  or  yellowish-white :  they  are  slightly 
translucent. 

It  loses  its  water  of  crystallisation  and  fuses  at  a  very  low  tempera- 
ture, forming  a  glassy  globule,  which  is  a  non-conductor  of  electricity, 
and  becomes  resinously  electric  on  friction.  It  has  also  been  found 
more  recently  by  Dr.  Holland  to  be  a  deposit  of  the  solfatara  within 
the  crater  of  Volcano,  one  of  the  Lipari  Isles,  being  an  exhalation  of 
the  fumaroles,  around  the  edges  of  which  it  forms  thin  filaments  or 
cakes  on  the  surface  of  the  sulphur. 

Bsrax,  or  borate  of  soda,  is  principally  employed  in  the  arts  as  a 
flux  in  several  metallurgical  processes,  and  is  very  advantageously 
used  in  the  process  of  soldering  metals.  To  the  chemist  it  is  an 
invaluable  re-agent  in  experimenting  with  the  blow-pipe. 

Borax  is  soluble  in  twelve  times  its  weight  of  cold  and  twice  its 
weight  of  boiling  water,  from  which  it  may 
be  readily  obtained  in  very  perfect  crystals  of 
the  oblique  prismatic  system.  The  more  usual 
form  of  these  is  represented  in  the  accom- 
panying figure,  where  the  faces  r  are  the 
vertical  prism,  the  angles  of  which  are,  accord- 
ing to  the  measurements  of  Phillips,  86°  30' 
and  93°  SO',  the  acuter  edge  of  which  is 
truncated  by  M,  the  obtuser  by  T,  while  F 
is  the  inclined  terminal  plane,  and  makes 
with  M  an  angle  of  106°  30' ;  O  are  the  faces  of  a  hemi-octohedron. 

The  following  are  the  measurements  given  by  Phillips  : — 

86°  30' 


r  onr 
P  onr 
M  on  r 
PonM 
PonO 
OonO 


101* 
133e 
106' 
139c 
122e 


30' 
20' 
80' 
16' 
34' 


It  is  very  common  to  find  the  edges  between  O  and  r  truncated. 
The  specific  gravity  varies  from  1*5  to  1*7 ;  the  hardness  from  2  to 
2*5.    When  coloured  it  is  of  a  light  yellowish-green :  the  fracture  is 
conchoids!  and  of  a  resinous  lustre. 
The  chemical  composition  as  given  by  Berzelius  is — 

Boracic  Acid 86*52 

Soda 16*37 

Water 4711 

Boracite  is  in  many  respects  one  of  the  most  interesting  bodies  of 
the  inorganic  kingdom.  It  was  first  described  by  Lasius  in  1787 
under  the  name  of  cubic  quartz,  and  was  found  in  the  gypsum  rocks 
near  Luneburg  in  Brunswick,  where  it  occurs  in  small  crystals,  which 
are  perfectly  developed  on  every  side  and  imbedded  in  the  gypsum. 


The  crystals  usually  present  a  combination  of  the  cube,  dodecahedron, 
and  the  two  hexni-octohedrons,  in  which  combinations  sometimes  the 
one  sometimes  the  other  form  predominates.  The  locality  was  for 
some  time  the  only  spot  where  boracite  was  found,  until  the  crystals 
were  discovered  in  a  gypsum  rock  called  Segeberg  in  Holstein,  at  the 
foot  of  which  is  situated  a  small  village  of  the  same  name.  The  crystals 
of  the  Boracite  of  this  spot  possess  the  same  characters  as  those  of 
Luneburg,  and  add  considerable  interest  to  the  very  peculiar  rook  in 
which  they  are  found,  which  is  itself  a  very  remarkable  object  from 
its  abrupt  elevation  over  the  sandy  plain  of  Holstein.  It  is  described 
in  the  '  Geognostischen  Aufsatzen '  of  Steffehs,  who  considers  it  to  be 
of  the  same  formation  as  the  gypsum  of  the  Paris  basin. 

Boracite  has  been  analysed  by  Stromeyer,  who  found  it  to  be  com* 
posed  of  boracic  acid  67,  magnesia  33.  The  specific  gravity  is  2*9 ;  it 
is  transparent,  but  also  frequently  opaque ;  the  hardness  is  6*5  to  7 ;  it 
is  brittle,  and  has  a  conchoids!  fracture.  The  lustre  is  vitreous, 
mclining  to  adamantine.    The  colour  is  usually  a  yellowish  or  greenish 

It  fuses  easily  before  the  blowpipe,  at  first  with  much  foam,  and 
then  forms  a  glass  globule,  which  crystallises  on  cooling,  so  that  the 
surface  is  covered  with  fine  acicular  points.  When  just  so  much  soda 
is  added  as  will  form  with  it  a  clear  glass,  it  will  then  crystallise  as 
perfectly  as  the  phosphate  of  lead. 

BORRERA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Lichens,  named  by  Acharius  in  honour  of  William  Borrer,  F.L.S.,  who 
has  very  successfully  cultivated  Cryptogamic  Botany,  especially  that 
of  Great  Britain.  One  species  B.  furfuracea  has  the  reputation  of 
being  astringent  and  febrifuge.  A  genus  of  Cinchonaoeous  plants  has 
also  been  named  after  Mr.  Borrer.     [Borrebia.] 

BORRERIA,  a  genus  of  plants  named  in  honour  of  William  Borrer, 
F.L.S.  It  belongs  to  the  natural  order  Oinchonacea,  and  has  the 
following  characters  : — Calyx  with  an  ovate  tube,  and  a  permanent 
limb  which  is  parted  into  2-4  teeth ;  corolla  salver-shaped  or  funnel- 
shaped,  4-lobed;  stamens  4,  exserted  or  inclosed;  stigma  bifid  or 
undivided;  capsule  crowned  by  the  limb  of  the  calyx,  2-celled, 
opening  from  the  apex  at  the  dissepiment  when  mature,  but  without 
any  dissepiment ;  coccse  or  nuts  1 -seeded,  opening  by  a  longitudinal 
chink  inside.  The  species,  which  are  very  numerous,  are  most  of 
them  herbs  or  undershrubs,  and  are  nearly  all  natives  of  tropical 
America. 

B.  femtffinea,  has  a  herbaceous,  hard,  erect,  branched  stem; 
tetragonal  hairy  branches ;  oblong,  acute,  obliquely  S-4-nerved  leaves, 
scabrous  above  and  pale  beneath,  and  scabrous  on  the  nerves  from 
hairs ;  bristles  of  the  stipules  the  length  of  the  sheath ;  whorls  of 
flowers  globose,  terminal,  and  axillary ;  capsule  downy,  crowned  by 
the  four  subulate  teeth  of  the  calyx.  This  plant  is  a  native  of  Brazil, 
in  elevated  pastures  in  the  provinces  of  Hinas  Geraes  and  St  PauL 
The  plant  is  called  Poaya,  and  Poaya  da  Maya  at  Cape  Frio.  This  is 
one  of  the  plants  which  yield  a  bastard  ipecacuanha.  The  roots  are 
of  a  brown  colour,  and  when  taken  produce  sickness  and  vomiting. 

B.  Poaya  is  glabrous,  and  has  a  herbaceous  simple  tetragonal 
stem ;  sessile  oblong-elliptic  acute  leaves,  obliquely  6-nerved  on  both 
sides  of  the  midrib ;  the  stipules  cleft  into  many  long  bristles ;  whorls 
of  flowers  capitate,  sessile,  few,  axillary,  and  a  larger  terminal  one; 
lobes  of  calyx  4,  lanceolate  linear  acute,  longer  than  the  ovarium ; 
corolla  smooth ;  anthers  exserted.  A  native  of  Brazil  in  elevated 
pastures.  It  has  blue  flowers.  The  roots  are  white,  and  produce 
sickness  when  taken,  and  are  consequently  frequently  substituted  for 
ipecacuanha.  The  leaves  when  chewed  have  a  sweet  taste  at  first, 
and  afterwards  an  acid  one;  a  decoction  of  them  is  sometimes 
employed  in  the  cure  of  colic.  Upwards  of  80  species  of  this  genua 
have  been  described,  of  which  only  the  above  two  appear  to  be  used 
by  man.  They  may  be  cultivated  in  this  country  in  greenhouses.  A 
light  soil  suits  them  best,  and  cuttings  of  the  shrubby  pieces  readily 
strike  root  under  a  'hand-glass  in  heat  The  herbaceous  species 
require  the  same  treatment  as  other  tender  annuals, 

(Don,  Gardener's  Dictionary.) 

BOS.    [Bovmn.] 

BO'STRICHUS  (Latreille),  a  genus  of  Insects  belonging  to  the 
order  Coleoptera,  of  the  family  Xylophagi.  Generic  characters  :— . 
Body  oblong,  cylindrical,  or  nearly  so;  head  rounded,  capable  of 
being  retracted  within  the  thorax  as  far  as  the  eyes ;  eyes  distinctly 
projecting ;  antennas  ten-jointed,  short,  the  three  terminal  joints  large 
and  distinct,  twice  as  broad  as  the  remainder ;  the  five  following  joints 
small  and  close  together ;  the  two  remaining,  or  two  basal  joints, 
slightly  thickened ;  palpi  tolerably  distinct,  about  equal  in  length  to 
the  mandibles,  short,  and  three-jointed;  thorax  convex  above,  the 
anterior  part  humped;  legB  rather  short*  tarsi  four-jointed,  simple. 
The  insects  of  this  tribe  are  found  on  old  trees,  upon  which  their 
larvae  feed,  and  in  bo  doing  they  generally  construct  their  burrows 
under  the  bark. 

Bostrichus  capucmui  (a  rare  species  in  this  country)  is  about  half  an 
inch  long ;  the  head,  antennae,  thorax,  and  legs  are  black ;  the  rest  of 
the  body  is  red. 

BOSWE'LLIA,  a  genus  of  balsamic  plants  belonging  to  the 
natural  order  Amyridaoem.  One  of  the  species  is  believed  by  Cole- 
brooke  to  be  the  Aifiavos  of  Theophrastua,  and  the  Tnttrea  virga  of 
the  Romans.    (*  Asiatio  Researches,'  vol.  ix.) 
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It  appears  that  the  gum-resin  called  olibaxram  is  the  frankincense 
that  was  uaed  by  the  ancienta  in  their  religious  ceremonies.  Linnaras 
was  of  opinion  that  it  was  yielded  by  the  Lyeian  juniper ;  but  that 
plant  is  a  native  of  the  south  of  Franoe  as  well  as  of  the  Levant,  and 
the  bot  mists  of  that  country  deny  that  any  such  substance  is  produced 
by  their  juniper.  The  Greeks  obtained  their  frankincense  from 
Arabia.  The  Arabians  call  olibanum  both  Luban  and  Cundur ;  but 
as  benzoin  is  most  used  at  the  present  day  for  religious  purposes,  the 
Mohammedan  writers  of  India  on  Materia  Medica  apply  only  the  term 
Cundur  to  olibanum.  This  Cundur  has  been  ascertained  by  Messrs. 
Colebrooke,  Hunter,  and  Roxburgh  to  be  yielded  by  BotweUia 
thurifera  or  B.  terroUa.  It  is  a  large  timber-tree  found  in  the  moun- 
tainous parts  of  India,  yielding  a  most  fragrant  resin  from  wounds 
made  in  the  bark.  Its  leaves  are  pinnate,  and  consist  of  about  ten 
pairs  of  hairy  serrated  oblong  leaflets,  each  of  which  is  from  an  inch 
to  an  inch  and  a  half  in  length.  The  flowers  are  pale  pink,  small, 
and  numerous.  The  calyx  is  5-lobed,  the  corolla  of  6  downy  petals, 
the  disk  a  fleshy  crenelled  cup,  and  the  stamens  10,  alternately 
shorter.  The  fruit  is  a  8-sided,  3-valved,  3-celled  capsule,  containing 
a  single-winged  pendulous  seed  in  each  celL 

From  this  Roxburgh  distinguishes  as  a  different  species  Bowwdtta 
glabra,  a  plant  also  yielding  a  resin  which  is  uaed  for  incense  and  as 
pitch  in  some  parts  of  India.  It  differs  from  the  last  in  haying  no 
nairs  on  its  leaves,  in  its  leaflets  being  often  toothless,  and  in  its 
flowers  being  panicled. 

A  substance  analogous  to  olibanum,  and  used  in  a  similar  way  in 
various  parts  of  the  world,  is  procured  from  several  different  trees, 
such  as,  in  America,  the  Croton  nitens  (Schwartz),  C.  Ihurifer  (Kunth), 
C.  adipatus  (Kunth) :  in  Columbia,  Baxllieria  nervifolia  (Kunth)  yields 
the  American  frankincense ;  the  Amyria  (Idea  Taeamahaea,  Kunth) 
ambrosiaca  (Linn.),  yields  also  the  resin  coumier,  likewise  called 
American  frankincense. 

Z&etia  apetala  (Jacq.)  also  yields  a  substance  similar  to  frank- 
incense. 

Olibanum  occurs  in  oommoroe  of  two  kinds,  the  Arabian  and  East 
Indian.  The  former  kind  is  now  seldom  met  with,  and  its  origin  is  a 
subject  of  doubt;  the  latter  is  obtained  from  the  tree  above  described, 
and  to  it  we  limit  our  remarks.  There  are  two  varieties  or  degrees  of 
fineness  of  it,  the  best  called  'olibanum  eleotrum,'  or  'in  grania/  some- 
times called  'thus  manna'  or  'thus  lnasculum' :  the  other  is  termed 
'  olibanum  commune,'  or '  in  sortis,'  also '  foemineum.'  The  first  occurs 
in  pieces  varying  from  the  sue  of  a  hazel-nut  to  that  of  a  walnut,  or 
larger,  which  are  roundish  or  irregular  in  shape,  of  a  light  yellowish 
colour,  varying  to  rod  or  brown  in  some  pieces,  opaque  or  semi- 
transparent,  the  outside  often  covered  with  a  white  powder,  and  upon 
being  pounded  the  whole  becomes  a  white  powder.  It  is  very 
friable,  and  breaks  with  a  dull,  sometimes  even,  sometimes  splintery 
fracture. 

The  second  sort  is  generally  in  larger  pieces,  mostly  of  a  dirty-gray 
or  fawn-colour,  and  intermingled  with  pieces  of  wood  and  other 
impurities. 

BOTANY  is  that  branch  of  science  which  comprehends  all  that 
relates  to  the  Vegetable  Kingdom.  The  term  Botany  is  derived 
from  the  Greek,  in  which  fiordyrj  signifies  any  kind  of  grass  or  herb, 
and  Qoraviicr}  the  art  which  teaches  the  nature  of  plants  and  herbs. 
The  structure  of  plants,  their  mode  of  growth,  their  habits  of  life, 
their  mutual  relations,  their  uses  to  man  or  the  danger  that  results 
from  their  employment,  the  station  they  occupy  in  the  scale  of 
the  creation,  and  ^  many  other  similar  considerations,  form  each  an 
extensive  field  of  inquiry  which  botany  combines  into  one  connected 
whole. 

Although  the  limits  of  the  science  of  Botany  can  be  easily  defined 
to  be  the  structure  and  functions  of  plants,  it  is  not  so  easy  to  define 
the  nature  of  a  plant.  It  is  true  that  with  regard  to  the  great  mass 
of  organic  forms  which  belong  to  the  vegetable  kingdom  there  is  no 
difficulty  in  at  once  assigning  them  their  position,  but  there  are  a 
very  large  number  of  organised  bodies  that  stand  in  such  intimate 
relations  with  the  animal  kingdom  as  to  create  a  perpetual  difficulty 
with  regard  to  their  real  nature.  At  the  time  when  it  was  considered 
a  sufficient  distinction  between  plants  and  animals  that  the  former 
were  fixed  and  the  latter  had  the  power  of  locomotion,  large  orders 
of  beings  which  are  now  classed  with  plants  were  regarded  as  animals. 
To  some  of  these  it  may  be  interesting  to  draw  attention,  as  it  is 
amongst  them  that  the  naturalist  is  enabled  to  observe  in  its  simplest 
forms  the  true  nature  of  the  functions  of  vegetable  structure.  It  was 
in  the  large  order  AlgcB  [Algjb],  to  which  belong  the  various  forms  of 
sea-weeds,  and  the  lowest  orders  of  plants  inhabiting  fresh-water, 
that  those  functions  were  first  observed  that  were  supposed  to  be 
peculiar  to  animals.  Amongst  the  (hcittatoria  it  was  found  that  a 
number  had  a  distinct  power  of  self-movement,  so  that  as  far  as  these 
were  concerned  it  became  evident  that  locomotion  would  not 
distinguish  plants  from  animals.  Many  of  the  early  observers  with 
the  microscope  had  also  seen  that  the  spores  or  cells  that  represented 
seeds  in  the  higher  plants  had  the  power  of  motion.  In  order  to 
distinguish  between  these  movements  and  those  possessed  by  the  ova 
of  animals,  it  was  supposed  that  the  latter  had  cilia  whilst  the  former 
had  not.  Unger  and  Thuret  however,  in  1848,  both  announced  the 
fact  that  the  spores  of  many  Alga  possess  vibratUe  cilia,  not  to  be 


distinguished  from  those  on  animal  Vbdies.  This  important  discovery 
has  been  followed  by  a  very  rigid  examination  of  the  various  organised 
bodies  admitted  by  Ehrenberg  into  the  class  of  Animalcules,  in  his 
'  Infusionsthierohen,'  on  account  of  their  locomotion  by  means  of  cilia. 
The  consequence  has  been  that  large  numbers  of  the  Infusoria  of 
Ehrenberg  are  now  regarded  as  plants.  One  of  the  most  remarkable 
of  these  is  the  Volvox  globator,  or  Globe  Animalcule,  which,  although 
endowed  with  cilia  and  possessing  the  most  active  powers  of  motion, 
has  through  the  recent  researches  of  Professor  Williamson  and  Mr. 
Busk  been  shown  to  be  an  undoubted  plant  Not  only  does  the 
history  of  its  development  and  its  mode  of  reproduction  bear  out  this 
conclusion,  but  also  the  presence  of  starch,  detected  by  Mr.  Busk  during 
the  growth  of  the  young  Volvox  ('  Microscopical  Transactions,'  voL  L 
New  Series).  The  placing  this  form  in  tike  vegetable  kingdom  is 
important,  as  a  large  number  of  the  forms  placed  by  Ehrenberg  near 
Volvox  must  now  be  regarded  also  as  plants.  This  serves  to  remove 
the  anomaly  which  has  sometimes  been  insisted  on,  that  the  lower 
anitnnla  perform  the  functions  of  the  higher  plants,  that  is,  take  up 
carbonic  acrid  and  throw  out  oxygen.  The  fact  is,  these  lower  animals 
are  plants.    [Animal  Kingdom.] 

Ehrenberg  also  describes  and  figures  the  families  of  Diatomacea 
and  Desmidea!  in  his  Infusoria.  They  have  the  power  of  movement 
but  are  destitute  of  cilia.  The  Desmidea  contain  chlorophyle,  are 
developed  similar  to  the  Alga,  and  the  fact  of  their  conjugating 
after  the  manner  of  the  Zygnamata  amongst  the  Alga,  first  observed 
by  Mr.  Thwaites,  has  led  naturalists  to  place  them  amongst  plants. 
Mr.  Ralfs,  whose  work  on  the  '  British  Desmidea '  is  one  of  the  best 
on  the  subject,  states  that  he  has  found  starch  universally  present 
amongst  them.  The  Diatomacea  are  not  so  decidedly  vegetable  in 
their  nature.  Lindley  in  his  '  Vegetable  Kingdom,'  however,  admits 
Diatomaca,  and  regards  Desmidea  as  a  sub-kingdom.  The  presence  of  a 
shell  or  frustule  of  silica,  sometimes  very  complicated  in  its  structure, 
has  led  Schleiden  to  reject  the  Diatomacea  as  plants,  whilst  Ktitsxng 
admits  some  and  rejects  others.  Their  general  resemblance  to 
Desmidea  has  given  them  their  position  in  the  vegetable  kingdom. 

On  the  other  hand  the  Sponges  (Spongiadct),  which  were  placed 
amongst  *nimo1«  on  account  of  the  active  motile  habits  of  their  ova, 
seemed  to  be  destined  to  classification  again  with  plants  when  motility 
no  longer  became  the  distinguishing  mark  of  the  two  kingdoms. 
There  are,  however,  other  points  of  structure  which  still  induce  the 
zoologist  to  lay  claim  to  the  sponges.  The  corallines  (CoraUina) 
which  were  formerly  classed  with  the  sponges,  first  as  plants,  then  as 
animals,  are  now  again  placed  with  the  Ceramiacea  amongst  the  sea- 
weeds, and  have  a  decided  relation  to  the  vegetable  kingdom. 

From  these  facts  it  is  very  evident  that  no  mere  technical  definition 
will  enable  the  naturalist  to  separate  the  animal  and  vegetable 
kingdoms,  and  that  it  is  only  by  observing  the  structure  and 
functions  of  organic  beings  through  the  whole  course  of  their  existence 
that  we  can  hope  to  assign  them  their  right  position  as  plants  or 
animals. 

In  determining  the  sphere  of  Botany  by  the  inquiry  into  the  nature 
of  the  plant,  it  will  at  once  be  seen  that  the  study  of  plants  cannot 
be  successfully  prosecuted  without  inquiry  into  the  nature  of  animals. 
Again,  the  chemical  elements  of  which  plants  and  animals  are  formed, 
exert  a  great  influence  through  their  peculiar  properties  on  the  life 
of  these  beings.  These  must  be  always  taken  into  consideration  in 
speaking  of  the  structure  of  a  plant  or  the  functions  it  performs. 
Hence  we  see  that  Botany  is  but  the  part  of  a  great  series  of  facte 
in  which  the  inorganic  elements,  the  cells  of  plants,  and  the  cells  of 
animals,  are  constantly  taking  a  part 

In  order  to  study  Botany  therefore  successfully,  the  first  knowledge 
that  iB  necessary  is  that  of  the  properties  of  the  elements' which  enter 
into  the  composition  of  plants  and  animals.    These  are  more  espe- 
cially four,  carbon,  hydrogen,  oxygen,  and  nitrogen,  which  on  account 
of  their  universal  presence  in  plants  and  animals  have  been  called 
organic  or  necessary  elements.  In  addition  to  these  are  found  twelve  or 
thirteen  other  elements,  which  not  being  universally  present  may  be 
called  occasional  or  inorganic  elements.  Sulphur,  phosphorus,  calcium, 
potassium,  sodium,  iron,   magnesium,  iodine,  and  bromine,  are  the 
most  conspicuous  of  these  elements.     The  organic  elements  enter 
into  various  compounds  which  are  found  in  plants,  as  sugar,  starch, 
cellulose,  protein,  chlorophyle,  gums,  resins,  alkaloids,  acids,  &c; 
whose  properties  should  be  studied  in  order  that  their  presence  may 
be  readily  recognised  in  the  dissection  of  plants.    In  order  to  accomplish 
this,  re-agents  must  be  employed,  as  iodine,  potassa,  sulphuric  acid, 
iron,  and  many  others,  which  on  being  applied  to  the  parts  of  plants 
reveal  by  their  action  the  nature  of  the  vegetable  compounds. 

One  of  the  moat  important  aide  to  the  study  of  the  structure  of 
plants,  and  by  which  the  great  recent  progress  in  physiology  has 
been  made,  is  the  microscope.  The  textures  of  plants  as  well  as 
ammftla  take  their  origin  in  cells  so  minute  that  they  cannot  be  seen 
by  the  naked  eye.  It  is  in  and  around  these  cells  that  the  active 
functions  of  every  part  of  an  animal  or  plant  are  going  on ;  and  it  is 
only  as  the  botanist  gets  to  know  the  nature  of  the  changes  which 
the  vegetable  elements  and  their  compounds  undergo  in  the  cells  of 
plants,  that  he  can  comprehend  the  general  laws  of  vegetable  life. 
Not  only  is  it  necessary  to  the  botanist  to  study  these  laws  by  the 
aid  of  the  microscope,  but  the  general  physiologist  and  student  of  tfat 
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functions  of  the  human  body  will  find  it  necessary  to  begin  his 
inquiries  by  the  study  of  the  nature  of  vegetable  cells.  It  was  by 
following  up  the  researches  made  by  Schleiden  on  vegetable  cells, 
that  Schwann  was  enabled  to  demonstrate  the  cellular  structure  of 
the  animal  body,  and  thus  to  initiate  a  new  era  in  physiology.  It  is 
still  in  the  plant  that  the  simplest  condition  of  the  cell  is  observed. 
It  is  also  in  the  plant  that  the  greatest  chemical  activity  of  the  cell 
exists.  The  food  of  animals,  and  that  which  constitutes  the  substance 
of  the  tissues  of  animals,  are  all  formed  in  the  interior  of  the  cells  of 
plants.  It  is  the  cell  of  the  plant  which  appropriates  the  carbonic 
acid  of  the  atmosphere,  and  throws  back  again  into  it  oxygen  gas ; 
on  the  one  hand  depriving  it  of  an  agent  destructive  to  animal  life, 
and  on  the  other  supplying  the  agent  by  which  alone  animal  life 
could  be  carried  on.  It  is  also  in  the  vegetable  cell  that  the  chemist 
must  seek  the  solution  of  some  of  the  most  difficult  problems  of 
his  science.  The  chemist  cannot  convert  carbonic  acid  and  ammonia 
into  protein,  sugar,  starch,  &c. — processes  which  are  going  on  in  every 
vegetable  cell;  he  must  therefore  regard  attentively  the  changes 
going  on  in  the  cells  of  plants,  if  he  would  manufacture  the  products 
of  the  vegetable  kingdom  independent  of  its  aid. 

Amongst  the  practical  arts  of  life  a  knowledge  of  Botany  is  impor- 
tant to  many.  Agriculture  and  Horticulture  are  the  two  arts  with 
which  its  relation  is  the  most  obvious ;  for  although  a  considerable 
part  of  all  the  practices  in  each  of  them  grew  out  of  mere  experience, 
or  was  discovered  by  chance,  yet  there  is  no  possibility  of  improving 
them  except  by  other  fortunate  accidents,  or  of  advancing  them  at  a 
more  rapid  rate,  unless  by  the  application  of  vegetable  physiology. 
The  world,  especially  that  part  of  it  to  which  these  arts  belong,  is 
little  accustomed  to  trace  to  their  source  the  common  practices 
with  which  it  has  been  familiar  from  its  infancy ;  and  it  is  far  from 
suspecting  that  many  of  the  operations  which  are  intrusted  to  the 
most  ignorant  rustics  have  one  by  one  and  piecemeal  been  hit  upon 
during  the  careful  study  of  nature  by  philosophers  whose  names  it 
never  heard.  Gardening  and  Husbandry  may  be  defined  as  the  arts, 
firstly,  of  improving  the  quality  of  various  useful  plants,  and  secondly, 
of  increasing  the  quantity  which  a  given  space  of  earth  is  capable 
of  producing. 

To  improve  the  quality  of  any  one  plant,  and  to  render  it  better 
adapted  to  the  uses  of  mankind  upon  scientific  principles,  is  a  very 
complicated  process,  and  is  to  be  effected  in  many  different  ways, 
all  of  which  require  an  intimate  knowledge  of  tie  nature  of  the 
vital  actions  of  plants,  and  of  the  degree  in  which  they  are  affected 
by  either  external  or  internal  causes.  For  example,  a  particular  kind 
of  flax  produces  fibres  which  are  too  coarse  for  the  manufacturer ;  it 
is  impossible  to  know  how  those  delicate  elementary  tubes  are  to 
be  rendered  fine  without  being  aware  of  the  manner  in  which  vege- 
table tissue  is  affected  by  light,  air,  and  earth.  The  flavour  of  some 
fruit  is  too  acid ;  it  is  the  botanist  only  who  could  have  discovered 
how  to  increase  the  quantity  of  saccharine  matter.  Potatoes  are 
sometimes  watery  and  unfit  for  food;  we  learn  from  vegetable 
physiology  that  this  is  often  caused  by  the  leaves  not  being  sufficiently 
exposed  to  solar  light,  the  great  agent  in  causing  the  production  of 
vegetable  secretions.  The  leaves  of  the  tea  plant  are  harmless  and 
only  slightly  stimulating  in  certain  latitudes;  they  become  narcotic 
and  unwholesome  in  others;  this  apparent  puzzle  is  explained  by 
the  connection  that  exists  between  climate  and  vegetation,  a  purely 
botanical  question.  Certain  races  of  plants  may  exist,  of  which  one 
is  too  vigorous,  the  other  too  debilitated  for  the  purposes  of  the 
cultivator;  the  botanist  shows  how  an  intermediate  race  may  be 
created,  having  the  best  qualites  of  both. 

Certain  vegetable  productions  are  susceptible  of  being  produced  in 
particular  latitudes,  others  are  not,  or  not  to  any  useful  purpose : 
for  instance,  in  England,  on  account  of  the  want  of  the  necessary 
heat  at  the  period  of  ripening  the  grape,  the  vine  will  never  yield 
grapes  capable  of  making  such  wine  as  even  that  of  champagne,  nor 
will  tobacco  ever  acquire  that  peculiar  principle  which  gives  it  so 
great  a  value  in  tropical  and  subtropical  climates  when  grown  in  other 
countries;  and  yet  both  these  plants  flourish  in  the  soil  of  England. 
The  botanist  can  explain  the  cause  of  this,  and  thus  prevent  the 
commencement  of  speculations  which  can  never  end  except  in  loss 
and  disappointment. 

The  quantity  of  produce  which  may  be  procured  from  a  given 
space  of  ground  varies  very  muoh  according  to  the  skill  •  of  the 
cultivator,  but  that  skill  is  in  reality  the  mere  application  of  the  rules 
of  vegetable  physiology  to  each  particular  case;  an  application  that 
is  most  frequently  made  unconsciously,  but  which  nevertheless  is 
made.  We  are  too  apt  to  overlook  causes  in  effects,  and  to  ascribe 
the  improvements  we  witness  to  a  mere  advance  in  art,  without 
considering  that  that  advance  must  have  had  a  cause,  and  that  the 
cause  can  only  be  the  working  of  some  master-hand  which  is  after- 
wards blindly  followed  by  the  community.  The  crops  of  orchard- 
fruit  are  doubled  and  trebled  in  many  places :  old  exhausted  races 
are  replaced  by  young,  vigorous,  and  prolific  ones;  the  cider  and 
perry  farmer  will  feel  the  benefit  of  this,  but  he  will  forget  that  he 
owes  the  change  to  the  patient  skill  of  a  vegetable  physiologist  The 
produce  of  the  potato  is  augmented  in  the  same  proportion ;  twice 
at  least  the  ordinary  quantity  of  this  important  article  of  food  may 
now  be  obtained  from  every  field.  The  peasant  will  feel  the  additional 


comfort  thus  diffused  around  him,  but  he  will  never  have  heard  of 
the  name  of  Knight ;  nor  will  he  know,  after  a  few  years,  that  the 
produce  of  the  land  was  ever  smaller. 

Nor  is  it  alone  to  articles  of  food  that  this  science  is  to  be  applied. 
Next  in  importance  to  food  are  fire  and  shelter,  both  of  which  are 
mainly  furnished  by  timber.  The  laws  of  nature  which  regulate  the 
production  of  this  substance  are  among  the  moat  curious  in  science : 
we  possess  the  most  absolute  control  over  them;  we  hold  in  our  very 
hands  the  means  of  regulating  their  action ;  and  if  we  neglect  them,  as 
is  too  often  the  case,  it  is  not  science  which  is  to  blame,  but  those 
who  undervalue  and  neglect  her.  Because  trees  will  grow  without 
assistance,  and  because  in  spite  of  neglect  and  ignorance  timber  is 
perpetually  renewing  itself  upon  the  earth,  we  forget  that  either  its 
rate  of  production  may  be  accelerated  or  its  quality  improved. 
Instances  are  not  wanting  where  plantations  in  this  country  made  for 
particular  purposes  at  a  large  expense  have  been  totally  ruined,  with 
reference  to  the  objects  of  those  who  planted  them,  from  ignorance  of 
the  simplest  laws  of  vegetable  physiology. 

Some  allusion  has  already  been  made  to  the  important  results 
which  arise  out  of  the  study  of  the  connection  between  vegetation  and 
climate.  The  quality  of  all  vegetable  productions  is  influenced  essen- 
tially by  external  causes;  intensity  of  light,  atmospheric  pressure, 
humidify,  temperature,  and  seasons,  are  the  great  agents  which  modify 
the  tissue,  which  control  development,  and  which  regulate  the  forma- 
tion of  sensible  properties.  Various  combinations  of  these  and  other 
external  causes  are  what  constitute  diversities  of  olimata,  and  it  is 
therefore  obvious  that  the  connection  between  the  latter  and  Vegetation 
is  of  the  most  intimate  nature.  But  as  this  is  a  branch  of  the  science 
of  comparatively  modern  origin  there  are  few  instances  of  its  appli- 
cation :  one  of  the  most  striking  was  the  declaration  of  Dr.  Boyle,  that 
cotton  might  be  obtained  in  the  East  Indies  equal  to  the  finest  from 
America — a  prophecy  which  has  already  been  fulfilled,  in  oonsequence 
of  the  practical  adoption  of  plans  similar  to  those  which  he  theoreti- 
cally suggested.  Can  tea  be  cultivated  as  advantageously  elsewhere 
as  in  China  ?  Here  is  a  single  question  of  immense  importance,  is* 
volving  the  interests  of  millions  of  human  beings,  and  affecting  the 
pecuniary  interests  of  Great  Britain  as  muoh  as  any  commercial 
problem  ever  did.  This  question  has  been  answered  by  the  botanist 
in  the  affirmative,  and  already  the  natives  of  the  East  Indies  are 
supplied  with  tea  from  the  Himalaya,  and  Asam  tea  may  be  bought 
in  the  shops  of  London. 

To  the  medical  man  the  study  of  botany  is  of  the  highest  interest 
as  the  members  of  the  vegetable  kingdom  yield  to  him  the  most 
important  means  of  his  art  It  is  only  as  the  properties  of  plants  are 
studied  that  new  agents  for  the  alleviation  of  diseas*  can  be  expected, 
or  that  substitutes  for  those  already  in  use  can  be  employed. 

Thus  far  we  have  more  especially  referred  to  the  study  of  vegetable 
physiology.  Systematic  Botany  bears  upon  practice  not  less  usefully, 
but  in  a  different  way.  If  the  only  advantage  of  classifying  plants 
were  to  acquire  the  power  of  discovering  their  scientific  names,  even 
that  would  have  a  certain  kind  of  interest,  because  it  would  ensure  a 
uniformity  of  language  in  speaking  of  them;  if  it  had  the  additional 
property  of  demonstrating  tne  gradual  connection  that  is  discoverable 
between  all  the  beings  in  the  organised  part  of  the  creation,  of  proving 
that  there  is  an  insensible  transition  from  one  form  of  living  matter 
to  another  without  break  or  interruption,  and  of  explaining  in  a  clear 
and  intelligible  manner  the  nature  of  that  universal  harmony  of 
which  philosophers  are  used  to  talk,  the  interest  and  importance  of 
botanical  classifications  would  be  still  further  enhanced ;  but  the 
practical  importance  of  them  would  still  be  extremely  limited.  It  is 
only  when  we  look  to  the  coincidence  between  botanical  affinities  and 
sensible  properties,  and  to  the  external  indications  of  internal  qualities, 
that  we  perceive  the  great  features  of  its  utility  to  man.  If  the 
qualities  of  every  plant  required  to  be  ascertained  by  a  circuitous  and 
tedious  series  of  experiments,  no  life  could  be  long  enough  for  the 
task,  nor,  if  it  were,  could  any  memory  however  powerful  remember  so 
extensive  a  series  of  facts ;  and  if  under  such  circumstances  botanists 
whose  whole  life  is  occupied  in  the  study  should  be  unable  to  master 
the  difficulties,  systematic  botany  could  never  be  applied  at  all  to  any 
useful  purpose,  because  it  must  of  necessity  be  far  beyond  the 
acquirement  of  those  persons  who  would  be  most  likely  to  have  occa- 
sion to  employ  it  But  it  was  long  since  suspected  that  plants  which 
agree  with  each  other  in  organisation  also  agree  in  the  secretions 
which  may  be  supposed  to  be  the  result  of  that  organisation.  Lin- 
nsras,  in  ms  dissertation  upon  the  properties  of  plants,  declares  that 
species  of  the  same  genus  possess  similar  virtues,  that  those  of  the 
same  natural  order  are  near  each  other  in  properties,  and  that  those 
which  belong  to  the  same  natural  class  have  also  some  relation  to 
each  other  in  their  sensible  properties.  This  doctrine  is  now  admitted 
on  all  hands  among  men  of  science  to  be  incontrovertible,  and  places 
the  practical  utility  of  systematic  botany  in  the  most  striking  light 
Instead  of  endless  experiments  leading  to  multitudes  of  incongruous 
and  isolated  facts,  the  whole  history  of  the  medicinal  or  economical 
uses  of  the  vegetable  kingdom  is  reduced  to  a  comparatively  small 
number  of  general  laws ;  and  a  student  instead  of  bang  compelled  tie 
entangle  himself  in  a  maze  of  spedfio  distinctions,  is  only  obliged  in 
practice  to  make  himself  acquainted  with  the  move  striking  groups ; 
and  having  accomplished  this  he  U  enabled  to  judge  of  the  properties 
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of  a  species  he  had  never  seen  before,  by  what  he  knows  of  eome 
other  species  to  which  it  is  related.  Some  idea  of  the  extent  to  which 
this  power  of  judging  of  plants  a  priori  is  practically  useful  may  be 
formed  from  this — that  supposing  the  vegetable  kingdom  to  consist 
of  100,000  species  arranged  in  6000  or  7000  genera,  the  vast  mass  of 
characters  required  to  distinguish  them  will  be  collected  under  about 
300  heads,  a  knowledge  of  not  more  than  two-thuds  of  which  will  be 
required  for  the  purposes  of  the  general  observer.  Thus  the  common 
hedge-mallow  is  a  mucilaginous  inert  plant,  whose  woody  tissue  is  tough 
enough  to  be  manufactured  into  cordage;  it  has  certain  botanical 
characters,  which  are  readily  observed  and  remembered ;  and  it  belongs 
to  a  group  of  plants  consisting  of  not  fewer  than  700  species.  It  is 
only  necessary  to  understand  the  structure  of  the  common  mallow  to 
recognise  all  the  remainder  of  the  group,  and  to  be  aware  of  their  uses 
and  properties ;  so  that  a  person  in  a  foreign  country  who  finds  a 
plant  agreeing  with  the  mallow  in  those  marks  by  which  the  Malvaceae 
are  known,  although  he  should  never  have  seen  or  heard  of  the  plant 
before,  would  immediately  recognise  it  to  be  mucilaginous  and  inert, 
and  would  expect  to  find  its  vegetable  fibre  tough  enough  to  be 
manufactured  into  cordage.  It  is  this  class  of  facta  which  alone  can 
lead  with  any  certainty  to  the  discovery  in  one  country  of  substitutes 
for  the  useful  plants  of  another ;  it  has  shown  the  similarity  between 
the  violet  roots  of  Europe  and  one  of  the  kinds  of  ipecacuanha  of 
South  America ;  that  the  astringency  of  the  alum-root  of  the  United 
States  finds  a  parallel  in  those  of  the  geraniums  of  England ;  that 
madder  has  its  representative  in  the  Isle  of  France,  cinchona  in  India, 
and  that  India-rubber  trees  exist  in  the  east  as  well  as  in  the  west. 

The  artist  also  would  confer  an  advantage  on  his  art  by  the  study 
of  Botany.  It  is  on  account  of  the  utter  neglect  of  any  attention  to 
vegetable  forms  that  in  almost  all  objects  of  art  where  plants  are 
introduced  they  are  ridiculously  wrong.  Not  only  are  these  mon- 
strous caricatures  of  the  vegetable  kingdom  introduced  upon  our  walls, 
carpets,  plates,  dishes,  saucers,  ftc.,  but  into  many  of  the  great  works 
of  art  Paintings  strictly  correct  in  regard  to  general  outline  and 
colour  are  filled  up  with  botanical  impossibilities.  The  plants  of 
tropical  climates  are  found  flourishing  in  the  forests  of  Great  Britain, 
and  an  Assyrian  monarch  is  surrounded  with  the  vegetation  of  the 
New  World.  Such  anomalies  could  not  exist  if  the  artist  studied  as 
attentively  the  structure  of  the  vegetable  kingdom  as  he  does  that  of 
the  human  body. 

The  study  of  Botany  may  be  divided  and  pursued  under  the  fol- 
lowing heads : — 

1.  The  Chemistry  of  Plants,  including  a  knowledge  of  the  physical 
and  chemical  properties  of  the  elements  which  enter  into  the  compo- 
sition of  plants.    [Secretions,  Vegetable.] 

2.  The  Histology  of  Plants,  including  the  facts  connected  with  the 
origin  of  the  vegetable  cell,  the  various  functions  it  performs,  and  its 
life  in  connection  with  others  in  the  formation  of  organs.  [Cell, 
Vegetable  ;  Tissues,  Vegetable.] 

8.  The  Morphology  of  Plants,  embracing  the  history  of  the  origin 
and  growth  of  the  individual  organs  of  plants,  and  the  relation  of  all 
forms  of  organs  to  one  another,  and  the  laws  which  regulate  the 
changes  which  the  same  organ  undergoes  in  the  same  and  in  different 
families  of  plants.    [Stamen  ;  Pistil  ;  Seed  ;  Flower  ;  Fruit;  Ovule.] 

4.  The  Organology  of  Plants,  including  the  general  phenomena  of 
the  entire  life  of  the  plant,  and  the  consideration  of  the  relations  which 
fnitpftU  bear  to  plants,  and  the  way  in  which  they  take  part  in  the  great 
changes  going  on  in  the  surface  of  the  earth.    TStem  ;  Boor ;  Leaf.] 

5.  Systematic  Botany,  embracing  the  principles  of  classification  and 
the  arrangement  of  plants  in  groups  according  to  their  relations  to 
each  other.  This  department  of  botany  has  been  only  gradually 
developed.  Under  the  heads  of  Exogbns,  Erdooeeb,  and  Acrogene 
will  be  found  in  this  work  the  subdivisions  proposed  by  the  most 
recent  writers  on  systematic  botany.  In  order  however  to  facilitate 
the  student  in  discovering  the  order  to  which  any  plant  he  may 
possess  belongs,  we  give  here  an  analvsis  of  the  orders  contained  in 
the  English  Cyolofjedia  upon  the  plan  followed  by  Dr.  Lindley  in 
his  <  Vegetable  Kingdom.' 

Class,  EXOGEN& 

Sub-Class,  Poltpetajlb.    (Petals  not  united). 

L  Stamens  more  than  20  (Polyandrous). 

A.  Ovary  wholly  or  partly  inferior 
a.  Stipules  present 

1.  Carpels   more   or   less  distinct  or  J  Pomacece. 

solitary \     (Rotacea.) 

2.  Carpels  combined 
'"  Placentas  central 

Leaves  opposite       .  .     Bkiaopkoracta, 

Leaves  alternate  Lecythidacta. 

Placentas  on  the  side    .  Homaliacea* 

6.  Stipules  absent 

1.  Carpels  more  or  less  distinct  .  Anonactce. 

9        2.  Carpels  united 

Placentas  spread  about .  Nymphaaeece, 

Placentas  on  sides 

Petals  definite,  distinct  .       .     Loatacecc 


Petals  narrow 


Style  1 


Petals  indefinite,  confused       .     Caetactos. 
Placentas  in  the  centre 
Leaves  dotted 

Ovary  1 -celled     .        .        .     Ckatncclauciacece. 
Ovary  more  than  1 -celled  .     Myrtacea. 
Leaves  dotleas 

Petals  numerous         •        •     MetembryacMB. 
Petals  few 

J  Alangiacecs, 
"  I     (Nyuacece.) 
Petals  round 

{SarringtofUacete. 
(Myrtacea.) 
Styles  separate         .     Phtiaddphacccz. 

B.  Ovary  superior 

a.  Stipules  present 

1.  Carpels  more  or  less  distinct  or  solitary 

Stamens  hypogynous 

Carpel  solitary         .        .        .     Zcguminosa. 

Carpels  00       ...        .     Magnoliacta, 
Stamens  perigynous 

Styles  coming  from  apex  of  carpels 

C*pell     .        .       .        .{-^SEP-   (*** 
Carpels  more  than  1 .         .     Jtotacece. 

2.  Carpels  united;  placentas  more  than  1        ^ 

Placentas  on  the  side  (parietal) 

Leaves  dotted,  dots  round       .     Flacourtiacece. 
Leaves  dotted;  dote  linear  and  1  a^-^^ 
round,  mixed        .        .        .  J00***™"™*- 
Placentas  in  the  oentre 
Calyx  imbricated 

Flowers  unisexual  Euphorbiacu^ 

Flowers  hermaphrodite 

Ovary  1 -celled ;  sepals  2     Portv&acacta. 
Ovary  2  or  more  celled 

Calyx  double  .  Chlotnacca. 

Calyx  single    .  Cutacta. 

Calyx  valvate 

Stamens      monadelphous ; 
anthers  2-celled 
Stamens  columnar        .     Sterctdiacea. 
Stamens  not  columnar  .     JZyUneriacece. 

Stamens  distinct        .        .     TiUacece. 
6.  Stipules  absent 

1.  Carpels  more  or  less  distinct  or  solitary 

Carpels  immersed  in  a  disk     .        .     Ndtunbiacece. 
Carpels  not  immersed  * 

Stamens  perigynous    . 
Stamens  hypogynous 
Embryo  in  a  vitellua 
Embryo  naked,  very  minute 

Seeds  with  an  aril     .  JHUeniacece. 

Exarillate;  albumen  fleshy 

Flowers  hermaphrodite    Ranuncutactrr, 
Flowers  unisexual  Schizandracefe. 

Exarillate;  albumen rumi-  1  A-~—~m 
nated     ....  fAwmacea' 
Embryo  nearly  as  long  as  seed 
Calyx  much  imbricated 

Fruit  a  legume  .     Legwnino*k\ 

Fruit  not  a  legume 

Seeds  smooth         .     Hypericacw. 
Seeds  hairy    .        .     Rcawmwriaceoe* 
Calyx  little  imbricated 

Fruit  not  a  legume  Aruxcardiacece* 

Fruit  a  legume  .     Ztffummotcc 

2.  Carpels  united;  placentas  more  than  1 
Placentas  parietal,  in  lines 

Anthers  versatile ;  juioe  watery     Capparidaceat. 
Anthers  innate ;  juice  milky   .     Papaveracea. 

Placentas  spread  over  dissepiments     Nympkaactct, 
Placentas  central 

Stigma  broad  and  petaloid      .     Sarraceniaoca. 
Stigma  simple 

Ovary  1 -celled    .        .       .     Portvlacacec*. 
Ovary  many-celled 

Calyx  much  imbricated 

Leaves  compound    •     ShitdMaeeoh 


lUnacece, 
Cabombacece. 
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Leaves  simple 

Petals  equal  to  sepals 

Seeds  few  Chuiacece. 

Seeds    nume- 
rous ;-petaLs 
flat 
Seeds    nume- 
rous; petals   >  OistacccB. 
crumpled  .  J 
Calyx  little  or  not  at  all 
imbricated 

IL  Stamens  fewer  than  20  (Oligandrous). 

A*  Ovary  wholly  or  partly  inferior 

a.  Stipules  present 

Placentas  parietal 
Placentas  in  the  centre 
Flowers  unisexual  . 
Flowers  hermaphrodite 
Stamens  opposite  petals 
Stamens  alternate  with  petals 
Leaves  opposite    . 
Leaves  alternate  . 
6.  Stipules  absent 
Placentas  parietal 

Flowers  unisexual  .... 
Flowers  hermaphrodite  . 
Placentas  in  the  centre 

Flowers  in  umbels ;  styles  2  . 
Flowers  in  umbels ;  styles  3  . 
Flowers  not  in  umbels 
Carpels  solitary 

Petals  strap-shaped;  stamens  \AlangiacecB. 

distinct  .  j      (Nytsacea.) 

Petals  very  narrow ;  stamens  1  r        ,» 
growing  on  them      .        .  \J^mthact». 

Petals  oblong;  leaves  hispid 

Cotyledons  convolute     .     Combret&eeB. 
Cotyledons  flat        .  Hcdoragacece. 

Petals  oblong ;  leaves  balsamic    Anacardiaeea. 
Carpels  divaricating 

Leaves  alternate :  herbs      .    .Saxifragaeeas, 
Leaves  opposite :  shrubs     .     KydrangcacecB. 
Carpels  parallel,  combined 

Calyx  valvate ;  petals  alter- 
nate with  stamens 
Albumen  none 
Albumen  copious    . 
Calyx  not  valvate 
Stamens  doubled     . 
Stamens  curved 
Leaves  dotted   . 
Leaves  not  dotted 
Farts  of  flower  4 
Ovules  ascending    Onagraeea. 
Ovules  pendulous  ffaloragacecB. 
Parts  of  flower  not 
4;  seeds  many 

Leafy    .  EtcdUonacta. 

Scaly     .  MonotropacecB, 

Parts  of  flower  not  1 
4 ;  seeds  few     .  J 


ITomaUacea, 

BegoniacecB. 

RAamnaceaB. 

EhuopkoracecB, 
MamamdidacecB. 


CucurbUaeea. 
QromdacecB. 

UmbeUifercB. 
AnUiacta. 


Leaves    dotlees,    straight  ] 
when  young ;  fruit  cap*   »  ViolacecB. 
sular  . 

Leaves    dotless,    straight ' 
when      young;     fruit     Moringacec*. 
siliquose        .        .        .J 
Placentas  central 
Styles  distinct 

Calyx  in  a  broken  whorl    •     Elatinaceaf. 
Calyx  in  a  complete  whorl 

Flowers  unisexual         .     Euphorbiacea. 
Flowers  hermaphrodite 

Petals  minute  IUeccbracecB. 

Petalalarge;  stamens  Ij^^y^ 
hypogynous   .        .  j**tv»««™* 

Petals  large;  stamens  1 
perigynous;  leaves  >  CwwtUacccB. 
opposite         .        .  J 
Petals  large;  stamens  1 
perigynous;  leaves  \  Saxifragactat. 
alternate  .  J 

Calyx  valvate  TUiaceoB. 

Styles  more  or  less  combined, 
gynobasic 


leaves 


Ochnacea. 


leaves 


'  V  ZpgophyUacea. 


Oeramaeecg. 
OxalidacttB. 


OnagraeccBt 
Cornacea. 

Mdattomacea. 
MyrtacecB. 


B.  Ovary  wholly  superior 
a.  Leaves  stipulate 


Berberidaceee. 


1.  Carpels  distinct  or  solitary 
Anthers  with  recurved  valves 
Anthers  with  longitudinal  valves 

Style  from  the  base  of  the  carpel    ChrytobalanacecB. 


Style    from  apex  of  carpel; 

fruit  alegume    .        . 
Style  from    apex    of  carpel; 
fruit  a  drupe  or  capsule 
2.  Carpels  wholly  combined 
Placentas  parietal 

Flowers  with  appendages 
flowers  without  appendages 

Leaves  with  round  and  ob- 1  «,— *w 
long  transparent  dots  .  j^SW«** 
Leaves   dotless,  circinate  1  j^.,^. 
when  young        .       %  f  JJroMrocta. 


Leguminota. 
Rosacea. 


Pauij/toracea, 


Gynobase  fleshy 
Gynobase      dry ; 

opposite  . 
Gynobase      dry ; 
alternate 
Fruit  beaked 
Fruit  not  beaked  . 
Styles  more  or  less  combined, 
not  gynobasic 
Calyx  in  a  broken  whorl 

Flowers  spurred    .        .      Vochyacect. 
Mowers    not    spurred,  \  pir---^ 
calyculate   .        .        .  /««»«** 
Flowers  not  spurred,  naked  SapindaeetB. 
Calyx  in  a  complete  whorl 

Leaves  compound;  sepals  1  en     .  . 
more than2       .        .  j *«**§*■«■* 

leaves    simple;   sepals  \Ma^hiaee^ 
about  2       .        .        .  j '"'-vwwnB. 

Leaves  simple ;  sepals  2 .     Portvlacactcs, 
Calyx  valvate  or  open 

Stamens  columnar  Sterctdiaccce. 

Stamens  not  columnar 
Stamens  opposite  petals 

Perigynous    .  Bhamnacea. 

Hypogvnous .        .      Vitacece, 
Stamens  alternate  with 
petals 
Anthers  porous  TUiaetce. 

*Sg,.,ttj  ***  }  Oametiae*. 

Anthers  slit ;  petals  \  A       ., 
undivided:       .)*"¥"*«•* 
b.  Stipules  absent 

1.  Carpels  distinct  or  solitary 

Anther-valves  recurved. 
Anther-valves  longitudinal 

Fruit  a  legume;  radicle  next  \  T~m»~sm+~. 
hilum >i*gummo*8. 

Fruit  not  leguminous 

Carpels  with  1  scale   .        .     Cramtocea. 
Carpels  with  two  scales      •     Fraincoaeea, 
Carpels  without  scales 
Albumen       abundant; 
embryo  minute 
Flowers  unisexual   . 
Flo  were  hermaphrodite 

Embryo  in  vitellus  Cabombacea. 
Embryo  naked 

Albumen  solid    Barmneulaeem, 
Albumen    ru  * 
minate 
Albumen  small  or  none 
Carpels  several 
Enclosed    •       . 
Naked 
Carpels  solitary 
Leaves  dotted    . 
Leaves  dotless    • 

2.  Carpels  combined  into  a  solid  pistil 

Placentas  parietal 

Stamens  tetradynamous  •  Or%c\f* 


BerberidaeecB. 


YAnonacetB. 


CdlycmUhaetiB. 
Menupermacea. 

Amyridacea. 


BOTANY. 


BOTANY. 


Stamens  not  tetFadynamous 
Flowers  with  sterile  staaM 
Stamens  and  pistils  on 
distinct  flowers 
Pistil-flower  crowned 
Pistil-flower         not  1 
crowned  •  J 

Stamens     and     pistils  1 
together;       placentas  \ Flacomtiaceac 
lining  the  fruit  . 
Stamens     and     pistils ' 
together;  placenta)  in    • 
rows  . 
Flowers  without  sterile  stamens 
Disk   of  flower  large;  1 
stamens  indefinite     .  / 

Di*   <rf  flower  top;  \BaeaMmB, 

stamens  definite         .  J 
Disk  of  flower  small  or  none 
Albumen  large 
Albumen  small 
Calyx  5-kaved 
Calyx  tubular 
Placentas  covering  dissepiments 
Placentas  central 
Styles  distinct 
Calyx  vslvate 
Calyx  in  a  broken  whorl 


N\ 


Vivianacecc 


OramAae&B. 


Seeds  smooth;  stamens 

polyadelphous    . 
Seeds  smooth ;  stamens 
monadelphous,  or  free 
Calyx  in  a  complete  whorl 
Carpels  with  a  scale 
Carpels  without  scales 

Carpels  divaricating  .     Saxtfragacecc 
Carpeknot&varicating  CaryophyUac*B. 
Styles  united,  gynobasic 

Stamens  arising  from  scales       Stmam/baeeis. 
Stamens  not  arising  from  scales 

SWlescombined;  flowers  \RtttaceaL 

hermaphrodite   • 
Stylesoomhined ;  flowers 


>rules    "1 


gynous 
>rule 
eending 


Ovules  as-  1 


Orules 
pendod 


-} 


Anthers  porous 
slit 
Stamens      opposite  1 
petals  .  J 

Stamens  alternate  to 
petals 
Leaves  pinnate  . 
Leaves     simple;  "* 
calyx  tabular; 
stamens  hypo- 
gynous 


Styles  divided;  flowers  \  Bataammacem. 

X  •      ^^  F  ^a^^^^B^S^S^BSSrWew^^^^^^SWP 

meguiar    •  .  j 

Styles  united;  not  gynobasio 
Calyx  in  a  broken  whorl 

Flowers  symmetrical    .     Qmtiacea. 
Flowers  unsymmetrioal 
Flowers  regular 
Petals     without 
appendages 

Petals  with  ap- 


Calyx  in  a  complete  whorl 
Carpels    4    or    more; 


base      Pyrolacece. 


Cedrdacea. 
MonctTopacttEm 


Embryo  in  the 
Embryo  at  the 
Carpels    4    or    more; 
anthers  slit 
Seeds  winged 
Leafy. 
Scaly  • 
Seeds  wingless 
*  Stamens  united .     Mdiacea, 
Stamens  free 

Leaves  dotted     AwnmHaeea. 
Leaves  doUess 

Leafy  Jtrcxtacecs. 

Scaly  Monotropacea. 

Carpels  fewer  than  4 

Flowers  unisexual  .      Empdtracem. 
Flowershermaphrodite 

Sepals  2  Portolacacea. 

Sepals  above  2 
Stamens  hypo- 
gynous 
Seeds   oo-  1 
mose     .  J 
Seedsnaked 
Ovules 


\p% 


Sub-dass,  HohoriaLX.    (Petals  united  into  a  Tube). 

L  Ovary  superior. 
A.  Flowers  regular 

a.  S-e-Mobed 

Leaves  dotted 
Leaves  dotless 

Inflorescence  gyrate 
Inflorescence  straight 
Corolla  plaited  in 
Corolla  flat  in  aestivation 

o.  Ovary  not  lobed 

Carpels  4  or  5,  or  none 
Anthers  porous 

Seeds  winged     ....     PyrdacetE. 
Seeds  wingless 

Anthers  biporous . 
Anthers  uniporous 
Anthers  slit 

Stamens  opposite  petals 
Shrubs. 

Herbs  .... 
Stamens  not  opposite-  petals 
Seeds  numerous 
Carpels  distinct 
Carpels  combined  . 
Seeds  few 

Carpels  distinct 
Carpels  combined 
Ovules  erect 

Estivation  imbricate  Sapotaceee. 
Estivation  plicate     ComnlnUacea. 
Ovules  pendulous 

Number  of  stamens  1  A     ./n  fganmm 
sameaspetals   .  J^W**-** 
Kumber  of  stamens 
double  petals 
Carpels  usually  3 
Inflorescence  gyrate 
Inflorescence  straight 
Flowers  unisexual 
Flowers  hermaphrodite 
An  hypogynous  disk 
No  hypogynous  disk 
Carpels  2 
Stamens  2 

Corolla  valvate  . 
Corolla  imbricate 
Stamens  4 

Infloresoence  gyrate 
Fruit  1 -celled       • 
Fruit  2-ceUed 
Style  bifid 
Style  dichotomoos 
Infloresoence  straight 

Calyx  in  a  broken  whorl 
.    Leafy 
Scaly 
Calyx  in  a  complete  whorl 
Flowers  symmetries! 
Carpels  O 


HydropkyHacea. 
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CarpelB  0 

Anthers         and  1  A    .    .    , 

stigma  united  .  }*«*******• 
Anthers         and 
stigma  separate 
CoroUaUnbri-jfl,CT<.(maee(R 

Corolla  vol  vate   Loganiaeem. 
Corolla    con-  1  Ammm^„ 
torted        .  fApocyiuaa. 

Flowers  unsymmetrical 

Stipules     .  Loganiacea. 

Stilbacece. 


Planiaginacece. 
Salvadoracece, 


No  stipules 
Carpel  single 
Stigma  simple 
Style  1 

Fruit  spuriously  2-ceiled 
Fruit  1 -celled ;  seed  1  . 

^  Styles  5 Plumbaginacece. 

Stigma  indusiate     ....     Brunoniacece. 
•  B.  Flowers  irregular 

a.  Ovary  4-lobed fLamiace*.     (Labi- 

I        (UCB.) 

b.  Ovary  undivided 

Carpel  solitary Sclaginacta. 

Carpels  2 

Fruit  capsular  or  succulent 
Placentas  parietal 
Seeds  amygdaloid 

Fr^juoculent,    m»ny.  j0r€Utntituea- 

Fruit  bony,  few-seeded    .     Pedaliacea. 
Seeds  not  amygdaloid 
Leafy 

Seeds  winged 
Seeds  wingless  . 
Scaly 
Placentas  in  centre 
Albumen  large     . 
Albumen  none 
Seeds  winged  . 
Seeds  wingless 
Placentas  free,  central 
Fruit  nucamentaceous,  2-celled 
Anthers  1 -celled 
Anthers  2-celled 
Fruit  nucamentaceous,  4-celled 
Radicle  inferior 
Radicle  superior 


Flowers  unisexual 

Carpel  solitary ;  ovules  erect 
Carpel  solitary ;  ovules  pendulous 
Carpels  tricoccous  . 
B.  Stipules  absent 

Ovules  very  numerous 
Ovules  single  or  few 

Flowers  hermaphrodite 

Embryo  in  vitellus    .... 
Embryo  without  vitellus  . 
Flowers  unisexual 

Flowers  naked ;  carpel  single  . 
Flowers  naked ;  carpel  double  . 
Flowers  covered;  anther-valves  re- 
curved    

Flowers  covered;  anther-valves  slit  . 


MyricacecB. 

Platanacece. 

Buphorbiacea. 

Podottemacece. 


Piperacea. 
OUaccce. 

MyricacecB, 
Callitrichactce. 

"\Atherotpermacea. 

j      (Calycardhacect.) 
Monimiacea. 


Bignoniacta. 

Qc*neracea. 
OrobanchacecB. 

Scrophulariacecs. 

Bignoniaceee. 

Acanihacea. 

Lcrtfibvlariaeea. 

Selaginacece. 
StUbacetB. 


Verbenaeea. 
Myoporacece. 


II.  Ovary  inferior. 

A.  Carpel  single 

Anthers  united 

Ovule  pendulous Calyceracece. 

Ovule  erect Compotiicr. 

Anthers  free 

Carpel  1 Diptaeetr. 

Carpels  3,  2  abortive      ....      Valerianacea: 

B.  Carpels  more  than  1 

Anthers  united    ......     Ldbdiactte. 

Anthers  free 

Stamens  2 ColumeUiacc<e. 

Stamens  more  than  2 

Anthers  porous         .... 
Anthers  slit 
Stigma  naked 
Stamens  4,  6     . 
Stamens  numerous  .  . 

Anthers  and  stigmas  united  . 
Stigma  indusiate 
Stigma  simple . 
Stipules 

Without  stipules 
Leaves  opposite 
Stem  square 
Stem  round 


Vacciniacecr. 


Campanuktcecc. 
BehntiaetcB, 
Stylidiacea. 
Goodeniacea. 

Oinchonace*. 


Qaliacccc. 
CaprifoUacece. 


Sub-Class,  ApETAL.fi,  or  Incomplete.    (Without  Petals,  sometimes 

without  Calyx.) 

I.  Without  a  Calyx  (Achlamydea). 

A.  Stipules  present 

Ovules  numerous BdUamiflwr. 

Seeds  winged Salicaeea. 

Seeds  comose 
Ovules  solitary  or  very  few 

Flowers  with  stamens  and  pistils 

Stamens  unilateral    ....     Ohloranihacece. 
Stamens  whorled      ....     Saururaetce, 
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Myricacece. 
Qarryacece. 
Juglandacece. 

Cucwrbitacect. 


Ealoragacta. 

Santalacect. 

ChenopodiacetB. 

>  Loranthaccm. 


II.  Calyx  present  (Monochlamydte). 
A.  Ovary  inferior 

a.  Stipules  present 

flowers  with  stamens  and  pistils  Aristolochiaccce. 

Flowers  unisexual ;  fruit  in  a  cup        .     Corylacece. 
Flowers  unisexual;  fruit  naked 

Many-seeded Begoniacece. 

1 -seeded Ariocarpacece. 

5.  Stipules  absent 

flowers  unisexual,  in  catkins 
Leaves  simple,  alternate . 
Leaves  simple,  opposite  . 
Leaves  compound    . 
Flowers  unisexual,  not  in  catkins 
Seeds  in  a  pulp 
Seeds  dry 

Numerous .        .  DatUcacetB, 

Solitary Eehoingiacca. 

Flowere  hermaphrodite 

Leaves  dotted         ....     Myriactce. 
Leaves  not  dotted 

Ovary  8-  6-celled  ArutolochiacecB, 

Ovary  1-celled 

^olUtrht:.°0tyled0n8  }*»>*r*°"*- 
Embryo  straight ;  cotyledons 
flat 
Albumen  absent 
Albumen  fleshy 
Embryo  curved 
Ovary  1-celled;  anthers  many- 
celled      .... 
Ovary  more  than  1,  but  not 
or  6-celled 
Embryo  straight  .  Ealoragacta. 

Embryo  curved    .  Tetragoniaeea. 

B.  Ovary  superior 

a.  Stipules  absent 

Flowers  hermaphrodite 

Sepals  2 Poriulacacea. 

Sepals  more  than  2 

Carpels  several,  united 

Placentas  parietal,  in  lines   .     Papaveracece, 
Placentas  parietal,  diffused  .     Flacowrtiacea. 
Placentas  m  centre 
Ovules  few 

Calyx  short,  with  aU,^ 

gynobase.  .  J 

Calyx  short,  no  gyno- 
base 
Embryo  curved    . 
Embryo  straight  . 
Calyx  tubular    . 
Ovules  numerous 

Carpels  2,  divaricating 
Carpels    not    divari- 
cating; stamens  hy- 
pogynous 
Leaves  opposite   . 
Leaves  alternate  . 
Carpels    not     divari- 
cating; stamens  pe- 
rigynous 
Fruit  1-celled 
Fruit  many-celled 
Carpels     solitary    or 
separate 
Carpels  several     . 
Carpel  single 
Anther  -  valves 
••- ,  recurved,  leafy 


Phytolaccacece. 
Celastracea. 
Penaacea. 

Saxifragaeea. 


CatryophyUacea. 
Podottemacece. 


PrimtUacece. 
Lyihracece, 

Ranmcuiacece. 


} 


Lauracea. 
2  Q 


B95 


BOTANY. 


BOTANY. 


Anther  -  valves    recurved,  1 
scaly  .        .        .  j 

Anther-valves  slit 
Fruit  a  legume 
Fruit  not  a  legume 
Calyx  long  or  tubular 
Base  hardened 
Tube  hardened 
Not  hardened 
Stamens  embedded  1 
in  sepals    .        .  J 
Stamens  not  so 
Ovules  erect 
Ovules  pendulous 
Fruit  2-valved 
Fruit  indehis-  1 
cent  .        .  J 
Calyx  short 
Leaves  with  scales  . 
Leaves  dotted 
Leaves  smooth 
Flowers  in  in volucelfl 
Flowers  naked 
Calyx  dry 
Calyx  herbaceous 
Stamens    hy-  1 


Caseythacea. 
Zeguminoea. 


Nyetagvnaeea. 
Sderanthacea. 


„  Flowers  unisexual 


pogynouB 
Stamens  peri 
gynous 


:} 


Proteacea. 

Elaagnacea. 

Aquilariacca. 
Thymelacea. 

Elaagnacea. 
Amyridacew. 

Polygonacea. 

Amarantacea. 

Chenopodiacea.  . 

Baedlacea. 
(Chenopodiacea.) 


Carpels  several,  united 
Ovules  numerous 

Stamens  columnar 
Ovules  few 

Leaves  alternate 
Dotted    . 
Not  dotted     . 
Carpel  solitary 
Calyx  tubular    . 
Calyx  open 

Carpels  several     . 
Carpel  solitary 
Embryo  straight 
Embryo  curved 

b.  Stipules  present 

Flowers  hermaphrodite 

Sepals  2 

Sepals  more  than  2 

Carpels  several,  united 
Stamens  hypogynous 
Placentas  parietal   . 
Placentas  central 

Calyx    valvate ;    sta- 
mens monadelphous 
Partly  sterile 
All  fertile 
Calyx   valvate ; 
mens  distinct . 
Calyx  imbricated 
Fruit  beaked 
Not  beaked  . 
Stamens  perigynous 
Placentas  parietal  . 
Placentas  central 
Leaves  opposite 
Leaves  alternate 
Stamens  alternate 
to  sepals    . 
Calyx      mem- 
branous 
Carpels  solitary  or  separate 
Calyx  membranous 
Calyx  herbaceous 
Styles  basal     . 
Styles  terminal,  1  to  an  ovary 
Fruit  a  legume  . 
Fruit  not  a  legume    . 
Styles  terminal,  3  to  an  ovary 
Stipules  ochreate . 
Stipules  simple    . 
Flowers  unisexual 

Carpels  several,  united 
flowers  in  catkins 
Aril  present 

No  aril         .... 
Seeds  numerous 
Flowers  not  in  catkins 


.     Nepenihacca. 

Xanthoxylacea. 
.     Euphorbiacea, 

.     Myrieticacea. 

•     Mcnxtpermacea. 

Catuarinacea. 
Chenopodiacea. 

Portidacacea. 
.     Flacourtiacea. 


Carpel  solitary 

Cells  of  anthers  parallel  to  filament 
Embryo  straight 

Albumen  present    .        .      Urticacece. 
No  albumen    .  Artocarpacete. 

Embryo  hooked 

Albumen  present    .        .     Moracta. 
Albumen  none        .        •     Cannabinacece. 

Sub-Class,  Dicttooens  (Lindley). 

Ovary  inferior JKoacareaeea- 

Ovary  superior 

Carpels  distinct Trimridaceec. 

Carpels  united 
Plaoentas  central 

Flowers  6-petalled      ....  Smilacea. 

Flowers  8-petalled      ....  TriUiacccs. 

Placentas  below Boxbvrghiaccca 

Placentas  on  the  sides      ....  PhiUtxaceas. 

Sub-Class,  Gymnoqess  (Lindley). 

Stem  jointed Qnetacea* 

Stem  continuous 

Leaves  pinnate      ......     Cycadaceae. 

Leaves  simple 

r.     i  /  Pinacea.    IConi* 

Ovules  m  cones ■<      ^      v     * 

Ovules  solitary Taxacea, 


«*.} 


Byttneriacea. 
Sterctdiacea. 

TUiacea. 


Geraniacea. 
Afalpighiacca. 

Pastifioracea. 

Cvnoniacea. 

Bhamnacca. 
Ulmacea. 

Illecebracea. 
Chrysobalanacea. 

Lcguminotce. 
Sanguitorbacea. 

Polygonacea. 
Phytolaccacea. 


Scepacta. 
Betulacea. 
Zacistemacea. 
Euphorbiacea. 


Class,  ENDOGEN& 
L  Flowers  complete  (having  distinct  Floral 

A.  Ovary  inferior 

Flowers  gynandrous 

Flowers  not  gynandrous 

Veins  of  leaves  diverging  from  the  midrib 
Anther  1,  with  1  cell .... 
Anther  1,  with  2  cells 

Anthers  5  or  6 

Veins  of  leaves  parallel  with  midribs 
Stamens  3 

Anthers  turned  outwards 
Anthers  turned  inwards 
Stamens  6 
Leaves  flat 

Fruit  3-celled ;  sepals  corolla-like 
Radicle  remote  from  hilum 
Radicle  next  hilum    . 
Fruit  3-celled ;  sepals  calyoine 
Fruit  1-oelled  .... 
Leaves  equitant     .... 
Stamens  more  than  6 

B.  Ovary  superior 

Sepals  calyx-like  or  glumaceous 
Carpels  separate,  more  or  less 
Plaoentas  diffused 
Placentas  narrow 
Carpels  in  a  solid  pistil 

Petals  distinct  from  calyx 
Plaoentas  central 
Placentas  parietal 
Petals  not  distinct  from  calyx 
Flowers  scattered 
Flowers  spadicose        • 
Sepals  oorolla-like 

Carpels  more  or  less  separate 
Seed  solitary    . 
Seeds  numerous 

Anthers  turned  outwards 
Anthers  turned  inwards 
Parts  of  flower  6    . 
Parts  of  flower  2    . 
Carpels  combined 

Petals  rolled  inwards 
Petals  not  rolled  inwards 
Flowers  with  appendages 
Flowers  without  appendages 


Envelopes). 
Orchidaceau 


Marantaeea?. 

Zingiberacea. 

Mueacea. 


Iridacea. 
Bwmonmacea. 


Bypoxidaeea. 

AmaryUidacea. 

Bromdiace*. 

Taccacta. 

Hamodoracea. 

Hydrockaracea* 


Butomacea. 
Ali$macea. 


Commelinacea. 
Mayacca. 

Juncacea. 
Orontiacta. 


Palmacece, 
Mdanlhacea. 

Butomacea. 
Philydracea. 

Pontederacea, 

GiUieriacea. 
Liliacea, 


II.  Flowers  incomplete  (Floral  Envelopes  not  distinct). 

A.  Flowers  in  glumes 

Stems  hollow Graminacea. 

Stems  solid 

Carpel  solitary ;  seed  erect    .        .        .     Cypcracea. 
Carpel  solitary ;  seed  pendulous    .        .     Beetiacea, 
Carpels  several,  distinct 

Glumes  only Detvauxiacea. 
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Eriocaidacecc. 


Xyridacea. 
Rutiacece. 


Cup  within  glumes  .... 
Carpels  several,  combined 

Placentas  parietal     .... 
Placentas  central 
B.  Flowers,  or  with  a  few  verticillate  leaves 
o.  Flowers  on  a  spadix 

Fruit  a  drupe Pandanacea. 

Fruit  berried ;  leaves  in  bud,  convolute     Aracece. 
Fruit  dry;   anthers  clavate,  on  weak  \rpinAaMtm 

filaments J    «'*MM,C 

5.  Flowers  not  on  a  spadix 

Aquatic,  with  pendulous  ovules 
Pollen  globose  . 

Pollen  confervoid    . 
Terrestrial ;  ovules  erect; 
Aquatic ;  ovules  erect .... 


Naiadacece. 
Zosteracece, 
Juncaginaccce. 
Pistiacca. 


Sub-Class  Rhizogens  (Rhizanthce). 

Ovules  indefinite 

Anthers  opening  by  slits      ....  Cytinacea. 

Anthers  bursting  by  pores  ....  Rafflesiacca. 

Ovules  solitary .  Balanophoracca. 

Class,  ACROGENS. 
I.  With  Stems. 

• 

A.  No  distinct  axis  of  growth 

Spores  without  elaters        ....     Ricciacece. 
Spores  with  elaters 

Spore-case  with  valves   ....     Jungcrmanniacea. 

Spore-case  valveless       ....     MarchanUaeecc 

B.  A  distinct  axis  of  growth 

Spores  with  elaters 

Spore-case  with  valves  ....     Jungcrmanniacca!. 
Spore-case  in  cones        ....     Equi$etacea. 
Spores  without  elaters 
Spore-ease  on  fronds 

Ringed Polypodiacece. 

Ringless Dcmcractct. 

Spore-case  on  edge  of  frond    .        .        •      Ophioglossacea. 
Spore-case  in  an  involucre      .        .        .     Marsileaceeg. 
Spore-case  naked 

Sessile  in  the  axil  of  frond        .  Lycopodiacece. 

Stalked 

~  ,  f  Andraacea, 

Valve8 \     (Mnci.) 

Without  valves    ....     Bryacta.  (Miuci.) 

IL  Without  Stems. 
Mycelium  present 
Spores  in  fours 

—                    ,    ,  /  Agaricacem. 

Hymemum  naked j     {Fungi.) 

Hymenium  inclosed         ....     Lycoperdacea. 
Spore-case  single 
Sporules  naked 

Thallus  obsolete         ....      Uredinaeem. 
Thallus  floccoao  .....     Botrytacea. 
Sporules  inclosed 

In  asci ffelveUaeete. 

In  a  veil Mucoracetz. 

Mycelium  absent 

Aquatio  , 

Crystalline IHatomaectB. 

Cellular  or  membranous 
Fresh-water  chiefly 

Multiplied  by  zoospores  .     Confervacea, 

Multiplied  by  spiral  nucules  .     Character 

Salt-water 

Multiplied  by  simple  spores  .        .     Fucaeecc 
Multiplied  by  tetraspores     •        .     Ceramiaceas. 
Terrestrial 

Spores  naked Graphidaeta. 

Spores  in  asci 

Thallus  gelatinous       ....      CoUenuuxa. 
Thallus  pulverulent    .        .        .        .     Parmeliacece, 

It  will  be  seen  that  many  of  the  orders  are  repeated  in  this  analysis 
under  different  divisions ;  and  this  arises  from  the  fact  that  this 
analysis  is  artificial,  and  only  expresses  the  general  characters  of  each 
order.  Besides  this,  in  the  strongest  orders,  exceptions  to  some  very 
general  points  of  structure  frequently  occur.  Thus  we  have  apetalous 
and  irregular-flowered  plants  in  the  polypetalous  regular-flowered 
order  Ranuneulacete.  With  a  little  practice  such  an  analysis  as  the 
foregoing  will  enable  any  one  acquainted  with  the  structure  of  plants 
to  refer  any  particular  plant  to  its  right  order,  .and  on  turning  to  the 
order  in  the  alphabetical  part  of  this  work  he  will  find  a  detailed 
account  of  its  structure  and  properties. 

Before  concluding  this  general  article  it  may  not  be  uninteresting 


juat  to  glance  at  the  steps  by  which  the  Science  of  Botany,  more 
particularly  the  systematic  department,  has  attained  its  present 
position.  In  doing  this  we  shall  confine  ourselves  to  a  mere  sketch 
of  the  progress  that  has  been  made  in  elucidating  the  great  principles 
of  Botany  by  which  its  rank  as  a  branch  of  philosophy  is  to  be 
determined. 

It  is  obvious,  from  various  passages  in  the  most  ancient  writers, 
that  the  art  of  distinguishing  certain  plants  having  medical  virtues 
was  taught  at  the  earliest  period  of  which  we  have  any  written  record ; 
and  that  the  cultivation  of  something  more  than  corn  was  already 
understood  in  the  Homeric  days,  is  sufficiently  attested  by  the 
references  to  the  vineyards  of  Laertes  and  the  gardens  of  Alcinous, 
and  by  the  employment  assigned  to  Lycaon,  the  son  of  Priam,  of 
pruning  figs  in  his  father's  garden. 

The  earliest  tangible  evidence  that  we  possess  cf  the  real  state  of 
knowledge  upon  this  subject  is  afforded  by  the  remains  of  the  writings 
of  Aristotle  and  his  school.  From  the  absurd  superstitions  of  the 
root-cutters  (rhizotomi)  of  this  period,  it  might  be  imagined  that  at 
this  time  botany  was  far  from  having  any  real  existence ;  for  it  is  to 
them  that  we  have  to  trace  the  belief  in  the  necessity  of  magical 
ceremonies  and  personal  purification  or  preparation  in  collecting  herbs : 
some  sorts  they  tell  us  are  to  be  cut  against  the  wind,  others  after  the 
body  of  the  rhizotomist  has  been  well  oiled,  some  at  night,  some  by 
day.  Alliaceous  food  was  a  necessary  preparation  for  procuring  this 
herb,  a  draught  of  wine  for  that,  and  so  on.  But  in  fact  at  this  very 
time  the  Peripatetic  philosophers  were  in  possession  of  a  considerable 
mass  of  correct  information  concerning  the  nature  of  vegetable  life, 
mixed  up  indeed  with  much  that  was  fanciful  and  hypothetical,  but 
calculated  to  give  us  a  high  opinion  of  their  acuteness  and  of  -the 
amount  of  positive  knowledge  upon  such  subjects  which  had  by  that 
time  been  collected.  It  is  by  this  school  that  botany  must  be  con- 
sidered to  have  been  first  formed  into  a  science.  Aristotle,  in  all 
probability,  was  its  founder ;  for  it  is  obvious,  from  the  remarks  upon 
plants  scattered  through  his  books  concerning  animals,  that  his 
knowledge  of  vegetable  physiology  was  for  his  day  of  a  most 
remarkable  kind.  But  as  the  books  immediately  concerning  plants 
ascribed  to  this  philosopher  are  undoubted  forgeries,  it  will  be  more 
convenient  to  take  the  works  of  Theophrastus  as  our  principal  guide 
to  a  determination  of  the  state  of  botany  at  the  commencement  of 
this — 

The  First  Era. — At  the  time  when  Theophrastus  succeeded  to  the 
the  chair  of  Aristotle  (b.o.  324)  no  idea  seems  to  have  existed  of 
classification,  nor  indeed  was  its  necessity  by  any  means  apparent,  for 
Theophrastus  does  not  appear  to  have  been  acquainted  with  above 
855  plants  in  all  In  the  application  of  their  names,  even  to  these, 
there  was  so  much  uncertainty,  that  the  labours  of  commentators 
must  be  to  a  great  extent  bestowed  in  vain  in  endeavouring  to 
elucidate  them :  for  instance,  Sprengel  asserts  that  the  name  Aphake 
is  applied  indifferently  to  the  dandelion  and  to  a  kind  of  vetch 
(Lathyru*  aphaca),  and  Scorpios  to  a  species  of  broom,  to  Arnica 
Scorptoidet,  and  to  a  kind  of  ranunculus.  But  while  Theophrastus 
was  thus  careless  in  his  denominations  of  species,  he  has  the  great 
credit  of  having  attended  accurately  to  differences  in  the  organs  of 
plants,  to  some  of  which  he  gave  new  and  special  names ;  the  form 
of  leaves,  their  margin,  the  manner  of  their  indentation,  and  the 
nature  of  the  leaf-stalk,  especially  attracted  his  attention.  He 
distinguished  naked-seeded  from  capsular  plants,  and  he  demonstrated 
the  absence  of  all  philosophical  distinction  between  trees,  shrubs,  and 
herbs,  for  he  saw  that  myrtle-trees  would  degenerate  into  shrubs,  and 
certain  oleraceous  plants  become  arborescent.  Cellular  tissue  is  spoken 
of  as  a  sort  of  flesh  interposed  between  the  woody  tissue  or  vegetable 
fibre ;  and  even  spiral  vessels  appear  to  be  indicated  under  the  name 
of  fits  ;  leaves  are  correctly  said  to  have  their  veins  composed 
both  of  woody  tissue  and  spiral  vessels,  and  the  parallelism  of  the 
veins  of  grasses  is  particularly  pointed  out ;  palm-wood  is  shown  to 
be  extremely  different  from  that  of  trees  with  concentric  layers; 
bark  is  correctly  divided  into  liber  and  cortical  integument,  ana  the 
loss  of  the  former  is  said  to  be  usually  destructive  of  life.  The 
nutritive  properties  of  leaves  are  clearly  pointed  out,  and  the  power 
which  both  surfaces  possess  of  absorbing  atmospheric  nourishment. 
Some  notion  appears  to  have  existed  of  the  Bexes  of  plants,  contrary 
to  the  opinion  of  Aristotle,  who  denied  them  to  the  vegetable 
kingdom.  In  particular  Theophrastus  speaks  of  the  necessity  of 
bringing  the  male  dates  into  contact  with  the  females,  a  fact  which 
had  been  stated  quite  as  clearly  by  Herodotus  (L 193)  100  years  before ; 
but  it  is  plain  that  he  had  no  correct  idea  upon  this  subject,  for  in 
another  place  he  compares  the  male  catkins  of  the  hasel  to  the  galls  of 
the  Kermes  oak. 

These  points  are  abundantly  sufficient  to  show  that  among  the 
Peripatetics  a  considerable  amount  of  tolerably  exact  knowledge  of 
botany  really  existed,  and  that  a  solid  foundation  had  been  laid  for 
their  successors. 

And  in  fact  it  appears  that  the  impulse  they  gave  to  investigation 
did  for  some  considerable  time  afterwards  produce  a  perceptible  effect ; 
for  by  the  time  of  Pliny  it  is  evident  that  a  considerable  addition  had 
been  made  to  the  stock  of  botanical  knowledge.  It  is  true  that  it 
was  much  disfigured  by  the  poets,  who  then  as  now  appear  to  have 
had  only  a  smattering  of  the  science  of  their  day ;  but  it  is  incredible 
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that  they  should  have  been  able  to  glean  that  smattering  out  of  any 
other  field  than  a  very  rich  one.  For  example,  the  sexuality  of  plants, 
which  Aristotle  had  denied,  which  Theophrastus  had  adverted  to,  is 
spoken  of  in  positive  terms ;  grafting,  in  more  ways  than  one,  and 
even  budding,  are  spoken  of  in  language  which  is  remarkably  precise 
for  the  words  of  a  poet;  and  although  to  these  operations  were 
attributed  powers  which  they  did  not  possess,  yet  it  is  abundantly 
plain  that  the  processes  were  thoroughly  understood.    The 

"  Angnstus  in  ipto 
Fit  nodo  sinus  ;  hue  aliens  ex  arbore  germen 
Includunt  udoqne  decent  inolescerc  libra," 

is  as  correct  a  description  of  the  operation  called  budding  as  any 
modern  could  give  in  so  many  words ;  and  it  is  impossible  that  such 
an  operation  should  ever  have  been  devised  without  a  much  more 
large  and  accurate  knowledge  of  vegetable  physiology  than  it  is 
generally  believed  that  the  ancients  possessed. 

From  this  time  forward  all  inquiry  into  matters  of  science  began 
to  decline.  Under  the  later  Roman  emperors  science  became  gradually 
extinguished ;  under  the  Byzantine  princes  it  can  scarcely  be  said  to 
have  been  preserved ;  and  the  little  attention  it  subsequently  received 
from  a  few  obscure  writers  rather  hastened  than  arrested  its 
downfall 

Upon  the  revival  of  science  in  Europe  the  writings  of  the  classical 
and  Arabian  herbalists  were  taken  as  the  text-books  of  the  schools, 
but  their  errors  were  multiplied  by  false  translations,  their  supersti- 
tions were  admitted  without  question ;  and  so  little  was  added  by  the 
monkish  authors,  that  between  the  time  of  Ebn  Beithar,  who  flourished 
in  the  13th  century,  and  the  year  1532,  when  the  '  Herbarum  Vivre 
Eicones'  of  Otho  Brunfels,  a  Bernese  physician,  made  their  appearance, 
scarcely  a  single  addition  had  been  made  to  the  slender  stock  of 
knowledge  of  about  1400  species,  which  are  computed  by  Sprengel  to 
have  formed  the  total  amount  discovered  by  all  botanists,  Greek, 
Roman,  and  Arabian,  up  to  the  death  of  Abdallatif  of  Baghdad. 
Brun8fels  describes  the  state  of  botany  as  being  in  his  day  most 
deplorable,  as  being  principally  in  the  hands  of  the  most  ignorant 
persons,  and  as  consisting  of  a  farrago  of  long  and  idle  commentaries, 
disfigured  "  by  myriads  of  barbarous,  obsolete,  and  ridiculous  names." 
He  deserves  to  be  mentioned  as  the  first  reformer  in  this  science,  and 
as  the  earliest  writer  who  earnestly  endeavoured  to  purify  the 
corrupted  streams  which  had  flowed  through  so  many  ages  of  barbarism 
from  the  ancient  Greek  and  Roman  fountains.  His  example  was 
speedily  followed  by  Tragus,  Fuchsius,  Matthiolus,  and  others.  The 
knowledge  of  species  rapidly  augmented,  partly  by  the  examination 
of  indigenous  plants  and  partly  by  the  remarks  of  the  earlier 
travellers,  who  about  the  year  1460  began  to  turn  their  attention  to 
the  vegetable  kingdom ;  till  at  last  their  abundance  became  so  great 
as  to  call  for  the  assistance  of  compilers  capable  of  digesting  what  had 
already  begun  to  be  scattered  through  numberless  works.  The  first 
undertaking  of  the  kind  was  by  Conrad  Gesner,  a  native  of  Zurich, 
who  died  in  the  year  1 565.  This  excellent  man  spent  the  latter  part 
of  his  life  in  collecting  materials  for  a  general  history  of  plants.  He 
is  stated  to  have  caused  above  1500  drawings  to  be  prepared  for  the 
illustration  of  his  undertaking,  but  unfortunately  he  died  before  his 
project  was  executed,  and  his  materials  were  afterwards  dispersed. 
He  appears  however  to  have  brought  about  one  most  important 
change  in  science,  by  discovering  that  the  distinctions  and  true  nature 
of  plants  were  to  be  sought  in  their  organs  of  reproduction  rather 
than  in  those  of  nutrition.  This  was  assuredly  the  first  step  that 
had  been  taken  forward  in  the  science  since  the  fall  of  the  Roman 
empire,  and  is  abundant  evidence  of  the  great  superiority  of  Gesner 
over  all  those  who  had  preceded  him.  From  this  time  collections  of 
species  were  made  by  numerous  writers ;  our  countryman  Turner, 
Dodoens,  Lobel,  Clusius  Cssalpinus,  and  the  Bauhins,  were  the  most 
distinguished  writers  between  the  years  1550  and  1600 ;  and  among 
them  the  number  of  known  species  was  so  exceedingly  increased, 
especially  by  the  discoveries  of  Clusius,  that  it  became  impossible  to 
reduce  them  into  any  order  without  the  adoption  of  some  principle 
of  classification.  Hence  originated  the  first  attempts  at  systematical 
arrangement  with  which  commences 

The  Second  Era. — It  is  to  Matthew  Lobel,  a  Dutch  physician 
residing  in  England  in  the  time  of  Elizabeth,  that  the  honour  is  to 
be  ascribed  of  having  been  the  first  to  strike  out  a  method  by  which 
plants  could  be  so  arranged,  that  those  which  are  most  alike  should 
be  placed  next  to  each  other,  or  in  other  words,  which  should  be  an 
expression  of  their  natural  relations.  As  may  be  supposed  this  early 
attempt  at  the  discovery  of  a  natural  system  was  exceedingly  rude 
and  imperfect;  it  is  however  remarkable  for  having  comprehended 
several  combinations  which  are  recognised  at  the  present  day  :  Cucut- 
bitacew,  Stdlata,  Graminea,  Zabiatce,  Boraginece,  Zcguminota,  FUices, 
were  all  distinctly  indicated ;  and  it  may  be  added,  that  under  the 
name  of  Asphodels  he  grouped  the  principal  part  of  modern  petaloid 
monocotyledons.  The  reasons  however  why  such  groups  were  con- 
stituted were  not  then  susceptible  of  definition ;  the  true  principles 
of  classification  had  to  be  elicited  by  the  long  and  patient  study  of 
succeeding  ages.  Among  the  foremost  to  take  up  this  important 
subject  was  Csesalpinus,  a  Roman  physician  attached  to  the  court  of 
Pope  Sixtus  V.  This  naturalist  possessed  a  degree  of  insight  into 
the  science  far  beyond  that  of  his  age,  and  is  memorable  for  the 


justness  with  which  he  appreciated  many  of  the  less  obvious  cuprum- 
stances  which  his  predecessors  had  overlooked.  For  example,  he  was 
aware  of  the  circulation  of  the  sap :  he  believed  that  its  ascent  from 
the  roots  was  caused  by  heat ;  he  knew  that  leaves*are  cortical  expan- 
sions traversed  by  veins  proceeding  in  part  from  the  liber ;  he  estimated 
the  pith  of  plants  at  its  true  value,  and  seeds  he  compared  to  eggs,  in 
which  there  exists  a  vital  principle  without  life ;  but  he  denied  the 
existence  of  sexes  in  the  vegetable  kingdom.  Improving  upon  the 
views  of  Gesner,  he  showed  how  great  is  the  value  of  the  fructification 
in  systematic  botany ;  the  flower  he  said  was  nothing  but  the  wrapper 
of  the  fruit ;  the  essential  part  of  the  seed  he  considered  to  be  what 
is  called  the  corculum,  that  is,  the  double  cone  of  plumule  and  radicle 
which  connects  the  cotyledons.  In  general  his  views  of  vegetable 
physiology  were  much  more  just  than  those  of  his  predecessors,  and 
if  he  did  not  avoid  the  error  of  supposing  certain  plants  to  be  mere 
abortions  of  more  perfect  spepies,  as  many  grasses  of  corn,  he  amply 
redeemed  his  fame  by  the  correction  of  other  mistakes.  From  differ- 
ences in  the  fruit  and  the  seed  of  plants  he  formed  a  system  which, 
though  purely  artificial  and  never  much  employed,  had  the  merit  of 
calling  attention  strongly  to  the  existence  of  a  class  of  important 
characters  which  had  previously  been  either  overlooked  or  under- 
valued. 

But  notwithstanding  the  attempts  thus  made  by  a  few  distinguished 
men  to  elevate  the  science  to  a  higher  station,  and  to  reduce  it  to  some 
general  principles,  it  still  continued  to  languish  and  to  remain  for  the 
most  part  in  the  hands  of  the*  most  ignorant  pretenders,  and  in  no 
country  more  so  than  in  England.  We  find  upon  the  authority  of 
the  celebrated  Ray,  that  in  this  country  in  the  middle  of  the  17th 
century  it  was  in  the  most  lamentable  state.  At  that  time  the  standard 
book  of  English  botanists  was  a  publication  called  Gerarde's  'Herbal,' 
which  was,  as  Ray  tells  us,  the  production  of  a  man  almost  entirely 
ignorant  of  the  learned  languages,  in  which  nevertheless  all  books  on 
science  were  at  that  time  written.  The  principal  part  of  the  work  was 
pirated  from  the  '  Pemptades '  of  Dodoens,  turned  into  English  by 
one  Priest,  and  in  order  to  conceal  the  plunder  the  arrangement  of 
Dodoens  was  exchanged  for  that  of  Lobel,  while  the  whole  was  made 
up  with  the  wood-blocks  of  Tabenuemontanus's  '  Kriiuterbuch,'  often 
unskilfully  transposed  and  confounded.  At  last  a  change  as  sudden  as 
it  was  important  was  produced  in  the  science  by  the  application  of  the 
microscope  to  botanical  purposes. 

The  Third  Era. — About  the  middle  of  the  17th  century  this  instru- 
ment was  first  employed  in  the  examination  of  the  elementary  organs 
of  plants,  about  which  nothing  had  been  previously  learned  since  the 
time  of  Theophrastus.  The  discovery  of  spiral  vessels  by  Henshaw 
in  1661,  the  examination  of  the  cellular  tissue  by  Hook  at  a  somewhat 
later  date,  at  once  excited  the  attention  of  observers  and  led  at  nearly 
the  same  time  to  the  appearance  of  two  works  upon  vegetable  anatomy, 
which  at  once  so  nearly  exhausted  the  subject  that  it  can  scarcely  be 
said  to  have  again  advanced  till  the  beginning  of  the  present  century. 
Grew  and  Malpighi,  the  writers  here  adverted  to,  but  more  especially 
the  former,  combined  with  rare  powers  of  observation  a  degree  of 
patience  which  few  men  have  ever  possessed.  They  each  examined 
the  anatomy  of  vegetation  in  its  minutest  details,  the  former  princi- 
pally in  the  abstract,  the  latter  more  comparatively  with  the  animal 
kingdom.  Various  forms  of  cellular  tissue,  intercellular  passages, 
spiral  vessels,  woody  tubes,  ducts,  the  nature  of  hairs,  the  true  struc- 
ture of  wood,  were  made  at  once  familiar  to  the  botanist ;  the  real 
nature  of  sexes  in  plants  was  demonstrated;  and  it  is  quite  surprising 
to  look  back  on  those  days  from  the  present  high  ground  on  which 
botany  has  taken  its  stand,  and  to  see  now  little  the  views  of  Grew  at 
least  have  subsequently  required  correction.  From  him  physiological 
botany  properly  speaking  took  its  origin.  Clear  and  distinct  ideas  of 
the  true  causes  of  vegetable  phenomena  gradually  arose  out  of  a 
consideration  of  the  physical  properties  of  the  minute  parts  through 
whose  combined  action  they  are  brought  about ;  and  a  solid  founda- 
tion was  laid  for  the  theories  of  vegetation  which  subsequent  botanists 
have  propounded :  to  Grew  may  also  be  ascribed  the  honour  of  having 
first  pointed  out  the  important  difference  between  seeds  with  one 
cotyledon  and  those  with  two,  and  of  having  thus  been  the  discoverer 
of  the  two  great  natural  classes  into  which  the  flowering  part  of  the 
vegetable  kingdom  is  now  divided.  Grew  however  was  no  systematist; 
it  was  reserved  for  another  Englishman  to  discover  the  true  principles 
of  classification,  and  thus  to  commence 

The  Fourth  Era. — John  Ray,  a  man  of  capacious  mind,  of  singular 
powers  of  observation  and  of  extensive  learning,  driven  from  his 
collegiate  employments  by  the  infamous  commands  of  a  profligate 
prince,  sought  consolation  in  the  study  of  natural  history,  to  which 
he  had  been  attached  from  his  youth.  Botany  he  found  was  fast 
settling  back  into  the  chaos  of  the  middle  ages,  partly  beneath  the 
weight  of  undigested  materials,  but  more  from  the  want  of  some  fixed 
principles  by  which  the  knowledge  of  the  day  should  be  methodised. 
Profiting  by  the  discoveries  of  Grew  and  the  other  vegetable  anato- 
mists, to  which  he  added  a  great  store  of  original  observation,  he  in 
his  '  Historia  Plantarum,'  the  first  volume  of  which  appeared  in  1686, 
embodied  in  one  connected  series  all  the  facts  that  had  been  collected 
concerning  the  structure  and  functions  of  plants :  to  these  he  added 
an  exposition  of  what  he  considered  the  philosophy  of  classification, 
as  indicated  partly  by  human  reason  and  partly  by  experience;  and 
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from  the  whole  he  deduced  a  classification  which  is  unquestionably 
the  basis  of  that  which,  under  the  name  of  the  syBtem  <  f  Jussieu,  is 
everywhere  recoguised  at  the  present  day.  For  proofs  of  this  we  refer 
to  the  memoir  of  Rat  in  the  Hist.,  Biog.,  &c.  Division.  We  will 
only  observe  here  that  he  separated  flowering  from  flowerless  plants ; 
that  he  divided  the  former  into  monocotyledons  and  dicotyledons, 
and  that  under  these  three  heads  he  arranged  a  considerable  number 
of  groups,  partly  his  own,  partly  taken  from  Lobel  and  others ;  which 
are  substantially  the  same  as  what  are  received  by  botanists  of  the 
present  day  under  the  name  of  natural  orders.  It  is  singular  enough 
that  the  merits  of  this  arrangement  of  John  Ray  should  have  been  so 
little  appreciated  by  his  contemporaries  and  immediate  successors  as 
to  have  been  but  little  adopted ;  and  that  instead  of  endeavouring  to 
correct  its  errors  and  to  remove  its  imperfections,  botanists  occupied 
themselves  for  several  succeeding  years  in  attempts  at  discovering  other 
systems,  the  greater  part  of  which  were  abandoned  almost  as  soon  as 
they  were  made  known.  Rivinus,  Magnol,  Tournefort,  and  Linnaeus 
were  the  most  celebrated  of  these  writers ;  but  the  two  last  alone 
have  had  any  permanent  reputation.  Tournefort,  who  for  a  long  time 
stood  at  the  head  of  the  French  school  of  botany,  proposed  in  1694  a 
method  of  arrangement,  in  its  principles  entirely  artificial,  but  which 
in  some  cases  was  accidentally  in  accordance  with  natural  affinities. 
It  was  founded  chiefly  upon  differences  in  the  corolla,  without  the 
slightest  reference  to  physiological  peculiarities ;  and  is  now  forgotten, 
except  in  consequence  of  its  having  furnished  some  useful  ideas  to 
Jussieu,  as  will  be  hereafter  shown. 

The  Fifth  Era. — Linnaeus  was  a  genius  of  a  different  and  a  higher 
order.  Educated  in  the  severe  school  of  adversity,  accustomed  from 
his  earliest  youth  to  estimate  higher  than  all  other  things  verbal  accu- 
racy and  a  logical  precision,  which  are  often  most  seductive  when  least 
applicable;  endowed  by  nature  with  a  most  brilliant  understandings 
and  capable,  from  constitutional  strength,  of  any  fatigue  either  of 
mind  or  body,  this  extraordinary  man  was  destined  to  produce  a  revo- 
lution in  botany,  among  other  branches  of  natural  history,  which  in 
some  respects  advanced  and  in  others  retarded  its  progress  far  more 
than  the  acts  of  any  one  who  had  preceded  him.  He  found  the 
phraseology  bad,  and  he  improved  it ;  the  nomenclature  was  awkward 
and  inconvenient,  he  simplified  it ;  the  distinctions  of  genera  and 
species,  however  much  the  former  had  been  improved  by  Tournefort, 
were  vague  and  too  often  empirical — he  defined  them  with  an  appa- 
rent rigour  which  the  world  thought  admirable,  but  which  nature 
spurned ;  he  found  the  classifications  of  his  day  so  vague  and  uncer- 
tain that  no  two  persons  were  agreed  as  to  their  value,  and  for  them 
he  substituted  a  scheme  of  the  most  specious  aspect,  in  which  all 
things  seemed  as  clearly  circumscribed  by  rule  and  line  as  the  fields 
in  the  map  of  an  estate ;  he  fancied  he  had  gained  the  mastery  over 
nature,  that  he  had  discovered  a  mighty  spell  that  would  bind  her 
down  to  be  dissected  and  anatomised,  and  the  world  believed  him ; 
in  short,  he  seized  upon  all  the  wardrobe  of  creation,  and  his  followers 
never  doubted  that  the  bodiless  puppets  which  he  set  in  action  were 
really  the  divine  soul  and  essence  of  the  organic  world.  Such  was 
Linnaeus,  the  mighty  spirit  of  his  day.  Let  us  do  this  great  man 
that  justice  which  exaggeration  on  the  one  hand  and  detraction  on  the 
other  have  too  often  refused  to  him,  and  let  us  view  his  character 
soberly  and  without  prejudice.  We  shall  then  admit  that  no  natu- 
ralist nas  ever  been  his  superior ;  and  that  he  richly  merited  that  high 
station  in  science  which  he  held  for  so  many  years.  His  verbal  accu- 
racy, upon  which  his  fame  greatly  depends,  together  with  the  remark- 
able terseness  of  his  technical  language,  reduced  the  crude  matter  that 
was  stored  up  in  the  folios  of  his  predecessors  into  a  form  that  was 
accessible  to  all  men.  He  separated  with  singular  skill  the  important 
from  the  unimportant  in  their  descriptions.  He  arranged  their  endless 
synonyms  with  a  patience  and  lucid  order  that  were  quite  inimitable. 
By  requiring  all  species  to  be  capable  of  a  rigorous  definition  not 
exceeding  twelve  words,  he  purified  botany  of  the  endless  varieties  of 
the  gardeners  and  herbalists ;  by  applying  the  same  strict  principles 
to  genera,  and  reducing  every  character  to  its  differential  terms,  he 

Sot  rid  of  all  the  cumbrous  descriptions  of  the  old  writers.  Finally, 
y  the  invention  of  an  artificial  system,  every  division  of  which  was 
defined  in  the  most  rigorous  manner,  he  was  able  so  to  classify  all  the 
materials  thus  purified  and  simplified  that  it  seemed  as  if  every  one 
could  become  a  botanist  without  more  previous  study  than  would  be 
required  to  learn  how  to  discover  words  in  a  dictionary.  Add  to  all 
this  the  liveliness  of  his  imagination,  the  skill  with  which  he  applied 
his  botanical  knowledge  to  practical  objects,  and  the  ingenuity  he 
showed  in  turning  to  the  purposes  of  his  classification  the  newly- 
discovered  sexes  of  plants,  and  we  shall  at  once  comprehend  what  it 
was  that  exalted  Linnaeus  so  far  above  his  contemporaries.  But  great 
as  the  impulse  undoubtedly  was  which  Linnaeus  gave  to  botany,  there 
were  vices  in  his  principles  which  although  overlooked  during  his  life 
have  subsequently  been  productive  of  infinite  evil.  There  is  no  such 
thing  as  a  rigorous  definition  in  natural  history ;  this  fact  Ray  had 
demonstrated  to  arise  out  of  the  very  nature  of  things ;  and  conse- 
quently the  short  phrases  by  which  species  and  genera  were  charac- 
terised by  Linnaeus  were  found  equally  applicable  to  many  other  plants 
besides  those  for  which  they  were  intended  :  hence  arose  a  new  source 
of  confusion,  inferior  only  to  that  which  it  was  intended  to  correct. 
Differential  characters,  which  would  be  invaluable  if  we  had  all  nature 


before  us,  were  found  in  practice  to  lead  to  incessant  errors,  so  soon 
as  some  new  species  was  introduced  into  the  calculation :  they  also 
I  laboured  under  the  great  fault  of  conveying  no  idea  whatever  of  the 
general  nature  of  the  plants  to  which  they  related :  thus  the  Portu- 
guese botanist  Loureiro,  who  attempted  to  determine  the  plants  of 
i  China  by  the  systematic  writings  of  Linnaeus,  fell  into  the  singular 
error  that  the  hydrangea  was  a  primrose.  With  regard  to  his  artificial 
system  of  classification,  it  was  found  that  it  looked  better  in  the  closet 
than  in  the  field ;  that  the  neatness  and  accuracy  of  the  distinctions 
upon  which  it  was  divided  into  groups  existed  only  upon  paper,  and 
that  exceptions  without  end  encumbered  it  at  every  turn.  This,  which 
is  perhaps  inseparable  from  all  systematic  arrangements,  would  not 
have  been  felt  as  so  great  an  evil  if  there  had  been  any  secondary 
characters  by  which  the  primary  ones  could  be  checked,  or  if  the 
system  had  really  led  with  all  its  difficulties  to  a  knowledge  of  things. 
But  it  was  impossible  not  to  perceive  that  it  led  in  reality  to  little 
more  than  a  knowledge  of  names,  and  that  it  could  be  looked  upon  as 
nothing  beyond  an  index  of  genera  and  species. 

The  maxims  however  of  Ray,  and  the  great  general  views  of  that 
illustrious  naturalist,  were  destined  not  to  fade  even  before  the 
meteoric  brilliancy  that  surrounded  the  throne  of  Linnaeus.  A  French 
botanist,  Antoine  Laurent  de  Jussieu,  soon  entered  the  field  to  oppose 
the  latter.  In  the  year  1789,  just  eleven  years  after  the  death  of  Lin- 
naeus, he  produced  under  the  name  of '  Genera  Plantarum '  an  arrange- 
ment of  plants  according  to  their  natural  relations,  in  which  the 
principles  of  the  great  English  botanist  are  tacitly  admitted,  and  his 
fundamental  divisions  adopted,  in  combination,  in  part  with  those  of 
Tournefort,  in  part  with  those  which  had  been  proposed  by  Adanson 
in  his  remarkable  work  on  the  '  Families  des  Plantee,'  and  the  rest 
with  what  are  peculiar  to  the  author  himself.  Jussieu  possessed  in  a 
happier  degree  than  any  man  that  has  succeeded  him  the  art  of 
adapting  the  simplicity  and  accuracy  of  the  language  of  Linnaeus  to 
the  exigencies  of  science,  without  encumbering  himself  with  its 
pedantry.  He  knew  the  impossibility  of  employing  any  single  charac- 
ters to  distinguish  objects  so  variable  in  their  nature  as  plants ;  and 
he  clearly  saw  to  what  evils  all  artificial  systems  must  of  necessity 
give  rise.  Without  pretending  then  to  the  conciseness  of  Linnaeus  in 
forming  his  generic  characters,  he  rendered  them  as  brief  as  was  con- 
sistent with  clearness ;  without  peremptorily  excluding  all  distinctions 
not  derived  from  the  fructification,  he  nevertheless  made  the  latter 
the  essential  consideration ;  instead  of  defining  his  classes  and  orders 
by  a  few  artificial  marks,  he  formed  them  from  a  view  of  all  the  most 
essential  parts  of  structure ;  and  thus  he  collected  under  the  same 
divisions  all  those  plants  which  are  most  nearly  allied  to  each  other. 
Hence,  while  a  knowledge  of  one  plant  does  not  by  any  means  lead  to 
that  of  another  in  the  system  of  Linnaeus,  it  leads  directly  to  the 
knowledge  of  many  more  in  the  classification  of  Jussieu,  which  has 
accordingly  gained  the  name  of  the  '  Natural  System.'  This  at  once 
brought  the  science  back  to  a  healthy  state ;  it  demonstrated  the  pos- 
sibilty  of  reducing  the  characters  of  natural  groups  to  words,  contrary 
to  the  opinion  of  Linnaeus,  who  found  that  task  altogether  beyond  his 
powers j  it  did  away  with  the  necessity  of  artificial  arrangements,  and, 
giving  a  death-blow  to  verbal  botany,  it  laid  the  foundation  of  that 
beautiful  but  still  imperfect  superstructure  which  has  been  erected 
by  the  labours  of  Brown,  De  Candolle,  Lindley,  and  others.  If  the 
system  of  Jussieu  were  not  a  return  to  that  of  Ray,  modified  only  and 
improved  by  modern  discoveries,  we  should  certainly  have  taken  this 
period  for  the  commencement  of 

The  Sixth  and  latest  Era  in  our  science.  But  it  was  reserved  for  a 
man  whose  fame  lies  chiefly  in  the  literary  world  to  effect  the  last 
great  revolution  that  the  ideas  of  botanists  have  undergone.  In  1790, 
one  year  after  the  appearance  of  Jussieu's  •  Genera  Plantarum/  the 
German  poet  Gothe  published  a  pamphlet  called  '  The  Metamorphosis 
of  Plants.'  At  that  time  the  various  organs  of  which  plants  consist 
had  been  pretty  well  ascertained,  the  distinctions  between  the  leaf, 
the  calyx,  the  corolla,  the  stamens,  and  the  pistil  were  in  a  great 
measure  understood,  and  the  botanists  were  not  a  few  who  fancied 
there  was  nothing  more  to  learn  about  them.  Nevertheless  even  in 
the  time  of  Theophrastus  a  notion  had  existed  that  certain  forms  of 
leaves  were  mere  modifications  of  others  that  appeared  very  different, 
as  the  angular  leaves  in  croton  of  the  round  cotyledons  or  Beminal 
leaves  of  that  plant.  Linnaeus  himself  had  entertained  the  opinion 
that  all  the  parts  of  %a  flower  are  mere  modifications  of  leaves  whose 
period  of  development  is  anticipated  ('Proiepsis  Plantarum');  Ludwig 
in  1757,  and  more  especially  Wolff  in  1768,  had  stated  in  express 
terms  that  all-  the  organs  of  plants  are  reducible  to  the  axis  and  its 
appendages,  of  the  latter  of  which  the  leaf  is  to  be  taken  as  the  uni- 
versal type.  But  the  theory  of  Linnaeus  was  fanciful ;  Ludwig  was  a 
writer  of  too  little  authority  in  his  day  to  succeed  in  establishing  a 
doctrine  so  much  at  variance  with  received  opinions ;  and  the  theory 
of  Wolff  was  propounded  in  a  paper  upon  the  formation  of  the  intes- 
tines in  animals,  which  seems  altogether  to  have  escaped  the  observa- 
tion of  botanists.  Entirely  unacquainted  with  the  writings  of  the  two 
latter  naturalists,  but  aware  of  the  '  Proiepsis  Plantarum'  of  Linnaeus, 
Gothe  took  up  this  important  theory,  and  demonstrated  that  all  those 
organs  to  which  so  many  different  names  were  applied,  and  which  in 
fact  have  so  many  dissimilar  functions  to  perform,  were  all  modifica- 
tions of  one  common  type — the  leaf;  that  the  bract  is  a  contracted 
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leaf,  the  calyx  a  combination  of  several,  the  corolla  a  union  of  several 
more  in  a  coloured  state,  the  stamens  contracted  and  coloured  leaves 
with  their  parenchyma  in  .a  state  of  disintegration,  and  the  pistil 
another  arrangement  of  leaves  rolled  up  and  combined  according  to 
certain  invariable  laws. 

Although  at  first  Gothe's  views  were  disregarded,  they  were  gradu- 
ally adopted,  and  formed  the  basis  of  inquiries  in  that  department  of 
botany  called  the  Morphology  of  Plants.  To  no  one  is  the  science 
of  Botany  more  indebted,  from  his  early  adoption  of  the  generalisation 
of  Gothe,  than  Robert  Brown.  In  his  '  Prodromus  of  the  flora  of 
New  Holland/  and  in  a  multitude  of  papers  in  the  '  Philosophical'  and 
'Linnsan  Transactions,'  he  proved  not  only  the  truth  of  Gothe's 
law  but  practically  demonstrated  its  importance.  It  was  never  with 
him  a  theory,  as  it  was  with  its  discoverer,  but  a  great  generalisation 
which  every  new  fact  in  the  vegetable  kingdom  served  to  confirm. 
Nor  did  he  apply  it  to  the  superficial  facts  of  the  structure  of  plants, 
but  working  with  the  microscope  he  applied  it  to  the  development  of 
the  tissues  of  plants,  and  in  every  department  of 'botany  has  made  it  to 
bear  most  abundant  fruit.    With  the  name  of  Brown  in  the  modern 


history  of  botany  we  must  also  associate  the  name  of  another  English- 
man— Dr.  Lindley,  who,  by  his  extensive  knowledge  of  vegetable 
structures,  his  indefatigable  industry,  and  power  of  generalisation,  has 
contributed  very  largely  to  the  perfection  of  the  present  classification 
of  plants,  as  well  as  to  the  diffusion  of  sound  general  views  on  the 
subject  of  botany  and  its  practical  applications.  To  De  Candolle  also 
in  recent  times  the  progress  of  botany  is  deeply  indebted,  more  espe- 
cially for  his  laborious  '  Prodromus  of  the  Vegetable  Kingdom,'  in 
which  not  only  are  the  orders  described,  but  the  genera  ana  species. 
We  can  only  add  that  in  recent  times  the  science  of  Botany  has  been 
indebted  to  the  labours  of  the  following  amongst  other  observers : — 
Schleiden,  Richard,  Brongniart,  Tulasne,  Unger,  Endlioher,  Schacht, 
Yon  Mohl,  Bischoff,  Treviranus,  Lehmann,  Suminski,  Hoffmeister,  Sir 
W.  J.  Hooker,  J.  D.  Hooker,  Henfrey,  Bentham,  Walker  Arnott, 
Wright,  Wallich.  Royle,  Balfour,  Babington,  Leighton,  Miens,  J.  J. 
Bennett,  T.  Thomson,  Asa  Gray,  Henslow,  Berkeley. 

In  order  to  facilitate  the  study  of  Botany  by  the  aid  of  this  work, 
we  give  the  following  Glossary  of  the  terms  employed  when  describing 
the  parts  of  plants. 


A  GLOSSARY  OF  THE  TECHNICAL  TERMS  MOST  COMMONLY  EMPLOYED  IN  BOTANY. 


Abnormal,  contrary  to  general  rules. 

Accumbent,  lying  against  anything,  in 
distinction  to  lying  upon ;  as  the 
cotyledons  of  some  cruciferous  plants. 

Acerose,  stiff  and  slender  and  sharp- 
pointed,  as  the  leaves  of  a  pine-tree. 

Achenium,  a  small,  hard,  one-seeded 
fruit,  resembling  a  seed. 

Aciculate,  needle-shaped. 

Acinaci/orm,  scymitar-shaped. 

Acinus,  a  bunch  of  succulent  berries ; 
as  of  grapes. 

Acrogen,  a  plant  which  grows  at  its 
end  only,  without  increasing  in 
diameter ;  as  ferns,  and  all  flower- 
less  plants. 

Aculeate,  covered  with  prickles. 

Aculeus,  a  prickle. 

Acuminate,  tapering  to  the  point,  but 
flat. 

Adnate,  growing  to  anything  by  the 
whole  length. 

Adventitious,  appearing  accidentally. 

Estivation,  the  arrangement  of  the 
parts  o(the  flower  before  they  expand. 

Alabastrus,  a  flower-bud. 

Albumen,  a  substance  interposed  in 
some  seeds  between  the  embryo  and 
the  seed  coats. 

Alburnum,  the  young  wood;  sap-wood. 

Amentum,  a  catkin ;  the  male  inflo- 
rescence of  the  hazel,  &c. 

Amplexicaul,  clasping  a  stem. 

Anastomosing,  the  growing  together 
of  two  parts  which  meet  from 
different  directions. 

Androus,  a  Greek  termination  expres- 
sive of  the  male  sex. 

Anfractuous,  doubled  abruptly  in 
several  different  directions. 

Angiocarpous,  having  seeds  inclosed  in 
a  pericarp. 

Annotinous,  a  year  old. 

Anther,  the  case  containing  pollen. 

Apetalous,  having  no  petals. 

Apiculate,  abruptly  pointed. 

Apocarpous,  where  the  carpels  are  dis- 
tinct from  each  other. 

Apophysis,  the  enlarged  base  of  the 
theca  of  some  mosses. 

Apothecium,  the  shield,  or  mass  of  re- 
productive matter  of  a  lichen. 

Appendiculate,  having  some  kind  of 
appendages. 

Arachnoid,  resembling  a  spider's  web. 

Areolatr,  divided  into  little  spaces. 

Aril,  a  peculiar  wrapper  of  some  seeds ; 
as  the  mace  of  the  nutmeg. 

Arista,  the  beard  or  awn  of  grasses. 

Asci,  the  eases  in  which  the  spores  of 
lichens  are  inclosed. 

Ascidium,  a  hollow  leaf  looking  like  a 
water  vessel  4  as  the  pitcher  of 
Nepenthes. 

Attenuated,  gradually  tapering  to  a 
point  without  becoming  flat. 

Auriculate,  having  two  lobes  (like  ears) 
at  the  base. 

Awn,    Bee  Arista. 

Axil,  the  acute  angle  formed  by  the 
junction  of  the  leaf,  &e.,  to  its 
axis. 

Axillary,  growing  in  an  axil. 


Axis,  the  root  and  stem  either  taken 
together  or  separately. 

Baccate,  fruit  covered  with  soft  flesh. 

Barbate,  covered  with  long  hairs  re- 
sembling a  beard. 

Beard,  a  tuft  of  long  hairs. 

Biconjugate,  in  two  pairs,  placed  side 
by  side. 

Bidentate,  having  two  teeth. 

Bifarious,  arranged  in  two  rows. 

Bifid,  divided  into  two  shallow  lobes. 

Bifoliate,  having  two  leaflets. 

Bifurcate,  twice  forked. 

Byugous,  in  two  pairs,  placed  end  to  end. 

Binate,  growing  in  pairs. 

Bipartite,  divided  into  two  deep  lobes. 

Bipinnate,  twice  pinnate. 

Biserrate,  twice  serrate. 

Brachiate,  when  branches  stand  nearly 
at  right  angles  to  the  stem  from 
which  they  proceed. 

Bract,  the  leaf  or  leaflet  from  the  axil 
of  which  a  flower  grows. 

Bulb,  a  scaly,  underground  bud. 

Bulbotuber,  a  short,  roundish,  under- 
ground stem  resembling  a  bulb. 

Caducous,  falling  off  sooner  or  later. 

Cessions,  of  a  bluish-gray  colour. 

Cacspitose,  growing  in  tufts. 

Colour,  a  spur  or  horn;  as  in  the 
nasturtium. 

Calcarate,  having  a  spur  or  horn. 

Calyculate,  having  a  whorl  of  bracts 
on  the  outside  of  a  calyx,  or  of  an 
involucre. 

Calyptra,  the  hood  of  a  moss. 

Calyx,  the  external  envelope  of  a 
flower. 

Cambium,  a  viscid  secretion  formed  in 
the  spring  between  the  bark  and 
wood  of  Exogens. 

Campanulate,  bell-ehaped. 

Canaliculate,  channeled. 

Cancellate,  a  leaf  which  has  veins 
without  connecting  parenchyma. 

Capitate,  growing  in  a  head. 

Capitulum,  a  collection  of  flowers  in  a 
head. 

Capsule,  any  dry  many-seeded  fruit. 

Carinate,  having  a  kind  of  keel. 

Camose,  fleshy. 

Carpel,  one  of  the  parts  of  a  compound 
pistil ;  a  single  leaf  rolled  up  into 
one  of  the  integers  of  a  pistil. 

Carunculate,  a  seed  having  fungous 
excrescences  growing  near  its  hilum. 

Caryopsis,  a  dry  one-seeded  fruit  re- 
sembling a  seed,  but  with  no  dis- 
tinction between  the  seed-coat  and 
pericarp. 

Caudate,  prolonged  into  a  sort  of  tail. 

Cauline,  of  or  belonging  to  the  stem. 

Certiuous,  drooping. 

Chalaza,  a  spot  on  a  seed  indicating 
the  place  where  the  nucleus  is  united 
to  the  seminal  integuments. 

Ciliated,  fringed  with  hairs  like  an 
eyelash. 

Cinereous,  ash-coloured. 

Circinate,  rolled  inwards  from  the  point 
to  the  base. 


Circumscissile,  dividing  into  two  parts 
by  a  spontaneous  transverse  separa- 
tion. 

Cirrhous,  terminating  in  a  tendril. 

Ciavate,  club-shaped. 

daw,  the  stalk  of  a  petal. 

Clypeate,  resembling  a  round  buckler. 

Cochleate,  resembling  the  bowl  of  a 
spoon. 

Collum,  the  point  where  the  stem  and 
root  are  combined. 

Columella,  a  central  part  of  the  fruit  of 
a  moss,  round  which  the  spores  are 
deposited. 

Column,  the  combination  of  stamens 
and  style  in  Orchideous  and  other 
plants. 

Oomose,  having  hairs  at  one  or  both 
ends,. if  speaking  of  seeds;  being 
terminated  by  coloured  empty 
bracts,  if  applied  to  inflorescences. 

Conduplicate,  doubled  together. 

Confluent,  growing  together  so  that  the 
line  of  junction  is  lost  to  the  sight. 

Conjugate,  growing  in  pairs. 

Connate,  growing  together  so  that  the 
line  of  junction  remains  perceptible. 

Connective,  the  fleshy  part  that  com- 
bines the  two  lobes  of  an  anther. 

Oonnivent,  converging,  as  the  anther 
of  a  potato  blossom. 

Conoidal,  approaching  a  conical  form. 

Continuous,  proceeding  from  something 
else  without  apparent  interruption. 

Contorted,  twisted  in  such  a  way  that 
all  the  parts  have  a  similar  direc- 
tion, as  the  segments  of  the  flower 
of  an  Oleander. 

Convolute,  rolled  together. 

Corculum,  the  rudimentary  axis  which 
connects  the  cotyledons  of  the 
embryo. 

Cordate,  heart-shaped. 

Coriaceous,  of  a  leathery  texture. 

Cormus,  a  solid,  roundish,  underground 
stem ;  as  in  Crocus. 

Corneous,  of  a  horny  texture. 

Cbrniculate,  shaped  like  a  slender  horn. 

Corolla,  the  second  of  the  two  enve- 
lopes that  surround  the  stamens  and 
pistil. 

Corona,  a  combination  of  fertile  and 
barren  stamens  into  a  disk ;  as  in 
Stapclia. 

Corymbose,  when  the  branches  sur- 
rounding a  common  axis  are  shortest 
at  the  top  and  longest  at  the  bottom, 
so  as  to  form  a  level-topped  whole. 

Costa,  the  midrib  of  a  leaf. 

Cotyledons,  the  leaves  of  the  embryo. 

Crateriform,  shaped  like  a  goblet. 

Orenelled  or  Orenated,  having  rounded 
notches  at  the  edges. 

Crested,  having  some  unusual  and 
striking  appendage  arising  from  the 
middle. 

Cruciate,  when  four  parts  are  so  ar- 
ranged as  to  resemble  the  arms  of  a 
Maltese  cross. 

Cucullate,  hooded,  rolled  inwards  so  as 
to  conceal  anything  lying  within. 

Culm,  the  straw  of  grasses. 

Cuneate,  wedge-shaped. 


Cupule,  the  cup  of  the  acorn,  the  husk 
of  the  filbert,  chestnut,  &c. ;  a  pecu- 
liar combination  of  bracts. 

Cuspidate,  abruptly  rounded  off  with  a 
projecting  point  in  the  middle. 

Cuticle,  the  external  skin. 

Cyathiform,  cup-shaped,  more  con- 
tracted at  the  orifice  than  crateriform. 

Cymbiform,  having  the  form  of  a  boat. 

Cyme,  an  inflorescence  having  a 
corymbose  form,  but  consisting  of 
repeatedly-branched  divisions. 

Cymose,  resembling  a  cyme  in  appear- 
ance. 

Decandrous,  having  10  stamens. 
Deciduous,  falling  off. 
Decimate,  curved  downwards. 
Decumbent,  lying  prostrate,  but  rising 

again. 
Decurrent,  produced   downwards,   as 

the  base  of  a  leaf  down  the  stem. 
Decussate,  crossing  at  right  angles. 
Dehiscence,  the  act  of  opening  of  anther 

or  fruit. 
Deltoid,  having  the  form  of  a  triangle 

or  Greek  A. 
Dendroidal,  resembling  a  small  tree. 
Dentate,  with  sharp-pointed  notches 

and  intermediate  carves  instead  of 

re-entering  angles. 
Depauperated,  imperfectly  developed ; 

looking  as  if  ill-formed  from  want 

of  sufficient  nutriment. 
Depressed,  flattened  from  point  to  base. 
Diadelphous,  having  the  stamens  in 

two  parcels. 
Diandrous,  having  two  stamens. 
Dichotomous,  repeatedly  divided  into 

two  branches. 
Dicotyledonous,  having  two  cotyledons. 
Didynamous,    having    two    pairs    of 

stamens  of  unequal  length. 
Didymous,  growing  in  pairs,  or  twins  ; 

only  applied  to  solids  and  not  to  flat 

surfaces. 
Digitate,  fingered,   diverging  from  a 

common  centre,  as  the  fingers  from 

the  palm. 
Dimidiate,  half-formed,  or  halved,  or 

split  into  halves. 
Diacious,    having    stamens    on    one 

plant  and  pistils  on  another. 
Dipterous,  having  two  wings. 
Discoidal,  with  the  central  part  of  a 

flat    body    differently  coloured    or 

marked  from  the  margin. 
Disk,  a  fleshy  circle  interposed  between 

the  stamens  and  pistils. 
Dissepiments,  the  vertical  partitions  of 

a  compound  fruit. 
Distichous,  arranged  in  two  rows. 
Divaricating,  diverging  at  an  obtuse 

angle. 
Dodecandrous,  having  12  stamens. 
Dolabriform,  hatchet-shaped. 
Drupe,  such  a  fruit  as  the  peach,  con- 
sisting of  a  stem  surrounded  by  fleshy 

or  fibrous  matter. 
Ducts,    spiral  vessels    that  will  not 

unroll. 
Dumose,  having  a  compact  bushy  form. 
Duramen,  the  heart-wood  of  timber. 
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EohinaU,   covered  with   hard    sharp 

points. 
Elatcrs,  little  spirally-twisted  hygro- 

metrioal  threads  that  disperse  the 

spores  of  Jungennannias. 
Elementary  organs,  the  minute  parts 

of  which  the  texture  of  plants  is 

composed. 
Emarginate,  having  a  notch  at  the 

point. 
Embryo,  the  rudimentary  plant  before 

germination  commences. 
Endoearp,  the  hard  lining  of  some 

pericarps. 
Endogen,  a  plant  which  increases  in 

diameter  by  addition  to  its  centre; 

as  a  palm-tree. 
Enneandrous,  haying  9  stamens. 
Ensiform,  haying  the  form  of  a  straight 

and  narrow  sword-blade. 
Epicarp,  the  external  layer   of  the 

pericarp. 
Epidermis,  the  skin  of  a  plant,  in  the 

language  of  some  writers;  the  cor. 

tical  integument  according  to  others. 
Epigynous,   growing  upon  the  top  of 

the  ovary,  or  seeming  to  do  so. 
Equitant,  when  leaves  are  so  arranged 

that  the  base  of  each  is  inclosed 

within  the  opposite  base  of   that 

which  is  next  below  it ;  as  in  Iris. 
Estivation.    See  JSstivation. 
Exogen,  a  plant  which  increases  in 

diameter  by  the  addition  of  new 

wood  to  the  outside  of  the  old  wood ; 

as  an  oak-tree. 

Farinaceous,  mealy. 

Fasciatcd,  banded. 

Fasiculated,  collected  in  clusters. 

Fastigiate,  when  the  branches  of  any 

plant  are  pressed  close  to  the  main 

stem ;  as  in  the  Lombardy  poplar. 
Filament,  the  stalk  of  the  anther. 
Filiform,  slender  and    round  like  a 

thread. 
Fistular,  tubular  but  closed  at  each 

end ;  as  the  leaf  of  an  onion. 
Flabelltform,  fan-shaped. 
Flagettiform,  resembling  the  thong  of 

a  whip. 
Flexuose,  wavy. 
Floccose,  covered  with  little  irregular 

patches  of  woolliness. 
Floret,  a  little  flower.' 
Floscule,  ditto. 

Foliaceous,  having  the  colour  and  tex- 
ture of  a  common  green  leaf. 
Foliation,  the  arrangement  of  young 

Wares  within  the  leaf-bud. 
Follicle,  a  simple  fruit  opening  by  its 

ventral  suture  only. 
Foramen,  the   passage    through    the 

integuments  of  an  ovule  by  which 

impregnating  matter  is  Introduced 

into  the  nucleus. 
Fovilla,  the  fertilising   principle   of 

pollen. 
Frond,  the  leaf  of  a  fern  or  of  a  palm. 
Fruit,  the  full-grown  ripened  pistil. 
Fugacious,  lasting  but  a  short  time. 
Fungoid,  resembling  a  fungus;   that 

is,  irregular  in  form  and  fleshy  in 

texture. 
Funiculus,  the  stalk  by  which  some 

seeds  are  attached  to  the  placenta. 
Fusiform,  spindle-ehaped,  thickest  in 

the  middle,  and  tapering  to  each  end. 

QaJhulus,  a  small  cone  whose  scales  are 

all  consolidated  into  a  fleshy  ball;  as 

in  Juniper. 
Galea,  the  upper  lip  of  a  labiate  flower. 
Geniculate,  knee-jointed,  when  a  stem 

bends  suddenly  in  its  middle. 
Gibbous,  prominent,  projecting. 
Glabrous,  having  no  hairs. 
Gladiate,  the  same  as  ensiform,  bat 

broader  and  shorter. 
Gland,  1,  the  fruit  of  the  oak,  the 

hazel,  Arc. ;  2,  an  elevation  of  the 

cuticle  which  usually  secretes  either 

acrid  or  resinous  matter. 
Glandular,  covered  with  glands  of  the 

second  kind. 
Glaucous,  covered  with  bloom  like  a 

plum. 


GlochidaU,  covered  with  hairs  which 
are  rigid  and  hooked  at  their  point. 

Glume,  one  of  the  bracts  of  grasses. 

Gymnospermous,  having  seeds  which 
ripen  without  being  inclosed  in  a 
pericarp. 

Gynobase,  an  elevated  part  of  the  grow- 
ing point  of  a  flower-bud,  rising 
between  the  carpels  and  throwing 
them  into  an  oblique  position. 

Gyrate,  same  as  (Xrcinate.  Also,  sur- 
rounded by  an  elastio  ring ;  as  the 
theea  of  ferns. 

Hastate,  having  the  form  of  a  halbert- 
head ;  that  is,  with  a  lance-shaped 
centre  crossed  at  the  base  by  two 
lobes  of  a  similar  form  standing  at 
right  angles  with  the  centre. 

Helmet,  the  hooded  upper  lip  of  some 
flowers. 

Heptandrous,  having  7  stamens. 

Hexandrous,  having  6  stamens. 

Hilnm,  the  scar  left  upon  a  seed  when 
it  is  separated  from  the  placenta. 

Hirsute,  covered  with  harsh  long  hairs. 

Hymenium,  the  gills  of  a  mushroom ; 
that  part  in  Fungi  where  the  spores 
are  placed. 

Hypocrateriform,aalYer-abape& ;  having 
a  cylindrical  tube  and  a  flat  border 
spreading  away  from  it. 

Hypogynous,  arising  from  immediately 
below  the  pistil. 

Icosandrous,  having  20  or  more  peri- 
gynous  stamens. 

Imbricated,  overlapping,  as  tiles  over, 
lie  each  other  on  the  roof  of  a 
house. 

Incumbent,  lying  upon  anything. 

Indehiscent,  not  opening  when  ripe. 

Induplicate,  doubled  inwards. 

Indusium,  the  membrane  that  overlies 
the  sort  of  ferns. 

Inferior,  is  said  of  a  calyx  when  it  does 
not  adhere  to  the  ovary ;  is  said  of 
an  ovary  when  it  does  adhere  to  the 
calyx. 

Inflorescence,  the  collection  of  flowers 
upon  a  plant. 

Infundibuliform,  shaped  like  a  funnel. 

Innate,  growing  upon  anything  by  one 
end. 

Innovations,  the  young  shoots  of  mosses. 

Intercellular,  that  whioh  lies  between 
the  cells  or  elementary  bladders  of 
plants. 

Internode,  the  space  between  two  nodes. 

Interrupted,  when  variations  in  con- 
tinuity, else,  or  development  alter- 
nately occur  in  parts  whioh  are  some- 
times uniform ;  as  when  pinnated 
leaves  have  the  alternate  leaflets 
much  the  smallest,  and  when  dense 
spikes  are  here  and  there  broken  by 
the  extension  of  internode*. 

Involucre,  a  collection  of  bracts  placed 
in  a  whorl  on  the  outside  a  calyx  or 
flower-head. 

Involute,  rolled  inwards. 

Labellum,  one  segment  of  a  corolla, 

whioh  is  lower  than  the  others,  and 

often  pendulous. 
Labiate,  divided  into  an  upper  and  a 

lower  lip;  aa  the  corolla  of  dead 

nettle. 
Lacunose,  having  numerous  large  deep 

depressions  or  excavations  on  its 

surface. 
Lamina,  the  blade  of  a  leaf. 
Lanceolate,  shaped  like  a  lance-head ; 

that  is,  oval,  tapering  to  both  extre- 
mities. 
Lateral,  originating  from  the  side  of 

anything. 
Latex,  the  vital  fluid  of  vegetation. 
Lax,  not  compact  or  dense. 
Leaflet,  a  division  of  a  compound  leaf. 
Legume,  a  kind  of  fruit  like  the  pod  of 

a  pea. 
Lenticular,     small,     depressed,     and 

doubly  convex. 
Lepidote,  covered  with  a  sort  of  scur- 

finess. 
Leprous,  the  same. 


JJber,  the  newly-formed  inner  bark  of 
Exogens. 

Ligula,  a  membranous  expansion  from 
the  top  of  the  petiole  in  grasses. 

Limb,  the  blade  or  expanded  part  of  a 
petal. 

Linear,  very  narrow,  with  the  two 
aides  nearly  parallel. 

Lip,  same  as  Labellum, 

LocuHeidal,  when  the  carpels  of  a  com- 
pound fruit  dehisce  in  such  a  way 
that  the  cells  are  broken  through  at 
their  back. 

Locusta,  the  spikelet,  or  collection  of 
florets  of  a  grass, 

Lomentum,  a  legume  which  is  inter- 
rupted between  the  seeds,  so  as  to 
separate  into  numerous  transverse 
portions. 

Lunate,  formed  like  a  orescent. 

Manicate,  when  hairs  are  interwoven 
into  a  mass  that  can  be  easily  sepa- 
rated from  the  surface. 

Marginal,  of  or  belonging  to  the  edge 
of  anything. 

Medullary,  of  or  belonging  to  the  pith. 

Micropyle,  a  small  passage  through  the 
seed,  called  the  foramen  when  speak- 
ing of  the  ovule.     See  Foramen, 

Mitriform,  conical,  hollow,  open  at  the 
base,  and  either  entire  there  or  irre- 
gularly cut. 

Monadelphous,  with  the  stamens  united 
into  one  parcel. 

Monandrous,  with  one  stamen  only. 

Moniljform,  shaped  like  a  necklace. 

Monopetalous,  with  several  petals  united 
into  one  body  by  their  edges. 

Mucronate,  tipped  by  a  hard  point. 

Multifid,  divided  into  many  shallow 
lobes. 

Multipartite,  divided  into  many  deep 
lobes. 

Muricated,  covered  with  short,  broad, 
sharp-pointed  tubercles. 

Muriform,  resembling  the  bricks  in  the 
wall  of  a  house. 

Navicular,  shaped  like  a  very  small 

boat. 
Nectary,  any  organ  that  secretes  honey. 
Nerves,  the  stronger  veins  of  a  leaf. 
Node,  the  part  of  a  stem  from  which  a 

normal  leaf-bud  arises. 
Normal,  according  to  general  rules. 
Nucleus,  the  central  part  of  an  ovule, 

or  a  seed. 
Nucule,  a  small  hard  seed-like  pericarp. 

Oblique,  larger  on  one  side  than  on  the 
other. 

Ochrea,  two  stipules  united  round  the 
stem  into  a  kind  of  sheath. 

Octandrous,  having  8  stamens. 

Operculum,  the  lid  of  the  theoa  of  a 
moss. 

Ovary,  the  hollow  part  of  a  pistil  con- 
taining the  ovules. 

Ovate,  having  the  figure  of  an  tg^. 

Ovule,  a  rudimentary  seed. 

Folate,  the  lower  surface  of  the  throat 
of  a  labiate  corolla. 

Falsa,  either  the  inner  bracts  of  the 
inflorescence  of  a  grass,  or  the  bracts 
upon  the  receptacle  of  the  flower- 
head  of  a  Composita. 

Paleaceous,  covered  with  pale©. 

Palmate,  the  same  as  Digitate,  only  the 
divisions  more  shallow  and  broader. 

Panduriform,  oblong,  narrowing  to- 
wards the  base,  and  contracted  be- 
low the  middle. 

Panicle,  a  compound  raceme;  a  loose 
kind  of  inflorescence. 

Papilionaceous,  a  flower  consisting  of 
standard,  wings,  and  keel,  like  that 
of  a  pea. 

Pappus,  the  calyx  of  a  Composita ;  as 
of  a  dandelion. 

Parenchyma,  the  pulp  that  connects  the 
veins  of  leaves. 

Parietal,  growing  from  the  lining  of 
anything. 

Pectinate,  divided  into  long,  close,  nar- 
row teeth  like  a  comb. 


Pedals,  palmate,  with  the  lateral  seg- 
ments lengthened  and  lobed. 

Pedicel,  one  of  a  great  many  ped- 
uncles. 

Peduncle,  a  flower-stalk. 

Peltate,  attached  within  the  margin. 

Pentandrous,  having  5  stamens. 

Perfoliate,  surrounding  a  stem  by  the 
base,  whioh  grows  together  where 
the  margins  touch. 

Perianth,  a  collection  of  floral  enve- 
lopes, among  which  the  calyx  cannot 
be  distinguished  from  the  corolla, 
though  both  are  present. 

Pericarp,  the  shell  of  a  fruit  of  any 
kind. 

Perichatittm,  the  leaves  at  the  base  of 
the  stalk  of  the  fruit  of  a  moss. 

Ferigone,  same  as  Perianth. 

Perigynous,  growing  from  the  sides  of 
a  calyx. 

Perisperm,  same  as  Albumen. 

Peristome,  a  curious  set  of  processes 
surrounding  the  orifice  of  the  theca 
of  a  moss. 

Peronate,  laid  thickly  over  with  a  woolly 
substance  ending  in  a  sort  of  meal. 

Personate,  labiate,  with  the  palate  cf 
the  lower  lip  pressing  against  the 
upper  lip. 

Petal,  one  of  the  parts  of  a  corolla. 

Petaloid,  resembling  a  petal  in  colour 
and  texture. 

Petiolar,  of  or  belonging  to  the  petiole. 

Petiole,  the  stalk  of  a  leaf. 

PhyUodium,  a  petiole  transformed  into 
a  flat  leaf-like  body. 

Pileus,  the  cap  of  a  mushroom. 

Pilose,  covered  with  short  fine  hairs. 

Pinnate,  divided  into  a  number  of  pairs 
of  leaflets ;  bipinnate,  each  leaflet  is 
also  pinnate ;  tripinnate,  each  se- 
condary leaflet  pinnated  also. 

Pinnatifld,  divided  in  a  pinnated  man- 
ner nearly  down  to  the  midrib. 

Pistil,  the  combination  of  ovary,  style, 
and  stigma. 

Pith,  the  central  column  of  cellular 
tissue  in  an  Exogen. 

Placenta,  the  part  of  the  ovary  to  which 
the  ovules  are  attached. 

Plane,  quite  flat. 

Plumule,  the  rudiment  of  a  stem  in  the 
embryo. 

Pollen,  the  powder  contained  in  an 
anther. 

Pollen-Tubes,  the  membranous  tubes 
emitted  by  pollen  after  they  fall  on 
the  stigma. 

Polyadelphous,  when  the  stamens  are 
combined  into  more  than  two  par- 
cels. 

Polyandrous,  when  there  are  more  than 
20  hypogynous  stamens. 

Polypetalous,  when  the  petals  are  all 
distinot. 

Pome,  a  fruit  like  that  of  the  apple, 
pear,  &c. 

Prafloraiion,  same  as  JSstivation. 

Prickle,  same  as  Aculeus. 

Primine,  the  external  integument  of 
the  ovule. 

Pseudobulb,  the  solid  above-ground 
tuber  of  some  Orchideae. 

Pubescent,  covered  with  very  fine  soft 
down. 

Pulverulent,  covered  with  a  powdery 
appearance. 

Putamen,  same  as  Endoearp. 

Pyriform,  shaped  like  a  pear. 

Quartine,  the  innermost  integument 

but  one  of  the  ovule. 
Quinate,  combined  in  fives. 
Quintine,  the  innermost  integument  of 

the  ovule. 

Raceme,  an  inflorescence  like  that  of 

the  currant. 
Rachis,  the  axis  of  inflorescence* 
Radical,  arising  from  the  root. 
Radicle,  the  rudimentary  root  in  the 

embryo. 
Ramenta,  soft,  ragged,  ohaff-like  hairs 

growing  upon  the  petiole  of  ferna. 
Raphe,  the  line  of  eommunicar' 

tween  the  hilum  and  chalaaa. 
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Raphides,  acieular  or  other  crystals 

scattered  among  regetable  tissue. 
Reniform,  kidney-shaped. 
Resupinate,  Inverted,  so  that  the  part 

which  is  naturally  lowermost  becomes 

uppermost. 
Reticulated,  traversed  by  reins  having 

the  appearance  of  network. 
Retuse,  blunt,  and  turned  inwards  more 

than  obtuse. 
Rhisoma,  a  oreeping  stem  like  that  of 

Iris. 
Ringent,  same  as  Personate. 
Boot-Stock,  same  as  Rhizoma. 
Rostrate,  furnished  with  a  sort  of  beak. 
Rosulate,  having  the  leaves4rranged  in 

little  rose-like  clusters. 
Ruminated,  pierced  by  numerous  per- 
forations full  of  chaffy  matter  like 

a  nutmeg. 
Runner,  the  prostrate  stem  of  such 

plants  as  the  strawberry. 

Sagittate,  resembling  the  head  of  an 

ancient  arrow. 
Samara,  a  kind  of  one-seeded  inde- 

hiscent  pericarp,  with  a  wing  at  one 

end. 
Sap- Wood,   the  newly  formed  wood, 

which  has  not  been  hardened  by  the 

deposit  of  secreted  matter. 
Sarcocarp,  the  intermediate  fleshy  layer 

between  the  epicarp  and  cndocarp. 
Scale,  an  abortive  leaf. 
Scape,  the  flowering  stem  of  a  plant. 
Scarious,  dry,  thin,  and  shrivelled. 
Scrobiculate,  irregularly  pitted. 
ScuUllum,  the  fructifying  space  upon 

the  thallus  of  a  lichen. 
Secund,  arranged  or  turned  to  one  side. 
Seeundine,  the  second  integument  of 

the  ovule. 
Sepals,  the  leaves  of  the  calyx. 
Septa,  same  as  Dissepiment. 
Septicidal,  when  the  dissepiments  of  a 

fruit  are  divided  into  two  plates  at 

the  period  of  dehiscence. 
Septifragal,  when  the  dissepiments  of 

a  fruit  are  broken    through  their 

middle  by  the  separation  of  the  back 

of  the  carpels  from  the  centre. 
Sericeous,  silky. 

Serrate,  toothed  like  the  edge  of  a  saw. 
Sessile,  seated  close   upon   anything, 

without  a  stalk. 
Setose,  covered  with  seta?  or  bristles. 
Shield,  the  fructification  of  lichens. 
Sigmoid,  bent  like  the  letter  8. 
Silicic,  a  short  two-valved  pod,  such 

as  is  found  in  garden  cress. 
Silique,  the  same  but  longer ;  as  in  the 

cabbage. 
Sinuate,  turning  in  and  out  in  an  irre- 
gular manner. 
Sort,  the  fructification  of  ferns. 
Spadieeous,  resembling  a  spadix,   or 

bearing  that  kind  of  inflorescence. 
Spadix,  the  inflorescence  of  an  arum; 

an  axis  closely  covered  with  sessile 

flowers,  and  inclosed  in  a  spathe. 
Spathaceous,  inclosed  within  a  spathe, 

or  bearing  that  kind  of  bract. 
Spathe,  a  large  coloured  bract  which 

Incloses  a  spadix. 
Spatulate,  shaped  like  a  druggist's  spa- 
tula;  that  is,  long,  narrow,    and 

broadest  at  the  point. 
Spike,  an  inflorescence  in  which  the 

flowers     are     sessile     upon    their 

axis. 
Spikelet,  one  of  a  great  many  small 

spikes  collected  in  a  mass;  as  in 

grasses. 
Spine,  a  stiff,  sharp-pointed,  leafless 

branch. 
Spongiole,    or   Spongelet,  the   tender 

growing  tip  of  the  root. 
Spore,  or  Sporule,  the  reproductive  body 

of  flowerlesa  plants,  analogous  to  the 

seed  of  flowering  plants. 
Squarrose,  composed  of  parts  which 

diverge  at  right  angles,  and  are  irre- 
gular in  size  and  direction. 
Stamen,  the  fertilising  organ  of  a  flower, 

consisting  of  filament  and  anther. 
Standard,  the  upper  single  petal  of  a 

papilionaceous  flower. 


Stellate,  arranged  in  the  form  of  a 
star. 

Stigma,  the  upper  end  of  the  style,  on 
whioh  the  pollen  falls. 

Stipe,  the  stalk  that  bears  the  head  of 
a  mushroom ;  also  the  stalk  of  the 
leaf  of  a  fern  ;  also  the  stalk  of  any- 
thing except  of  a  leaf  or  a  flower. 

Stipulate,  furnished  with  stipules ;  ex- 
stipulate,  having  no  stipules. 

Stipule,  the  scale  at  the  base  of  some 
leaf-stalks. 

Stomate,  a  minute  hole  in  a  leaf, 
through  which  respiration  is  sup- 
posed to  be  carried  on ;  a  breathing 
pore. 

Strigose,  covered  with  stiff  unequal 
hairs. 

Strophiolate,  having  little  fungous  ex- 
crescences surrounding  the  hilum. 

Stupose,  having  a  tuft  of  hairs  in  the 
middle  or  at  the  end. 

Style,  the  stalk  of  the  stigma. 

Subulate,  awl-shaped. 

Syncarpous,  having  the  carpels  con- 
solidated. 

Terete,  taper. 

Temate,  united  in  threes. 

Testa,  the  skin  of  the  seed. 

Tetradgnamous,  having  6  stamens  in 
four  parcels  ;  two  of  which  consist 
of  two  stamens,  and  two  of  one  each. 

Tetrandrous,  having  4  stamens. 

Thallus,  the  leafy  part  of  a  lichen ;  the 
union  of  stem  and  leaf  in  those  and 
some  other  tribes  of  imperfect  plants. 

Theca,  the  case  which  contains  the  spo- 
rules  of  flower  less  plants. 

Tbmentose,  covered  with  short  close 
down. 

Toothed,  the  same  as  Dentate. 

Torulose,  alternately  contracted  and 
distended. 

Torus,  the  growing  point  of  a  flower  on 
which  the  carpels  are  placed. 

Triandrous,  having  3  stamens. 

Trifarious,  arranged  in  three  rows. 

Trifid,  divided  into  three  lobes. 

Jrifoliolate,  having  three  leaflets. 

Tripartite,  divided  into  three  deep  di- 
visions. 

Tripinnate,  when  each  leaflet  of  a  pin- 
nated leaf  is  pinnate ;  and  the  leaflets 
of  the  latter  are  pinnate  also. 

Triternate,  when  each  leaflet  of  a  ter- 
nate  leaf  is  ternate ;  and  the  leaflets 
of  the  latter  are  ternate  also. 

Truncate,  abruptly  cut  off. 

Tube,  the  part  of  a  flower  where  the 
bases  of  the  sepals,  petals,  or  stamens 
are  united. 

Tuber,  a  deformed,  fleshy  kind  of  un- 
derground stem. 

Turbinate,  shaped  like  a  spinning  top. 

Umbel,  an  inflorescence  whose  branches 

all  radiate  from  one  common  point. 
Umbilicate,  having  a  depression  in  the 

middle. 
Umbonate,  having  a  boss  or  elevated 

point  in  the  middle. 
Undulated,  wavy. 
Unguiculate,  furnished  with  a  claw,  or 

short  stalk. 
UrceolaU,  shaped  like  a  pitcher. 
Utricle,  a  small  bladder. 

Vagina,  the  sheath  formed  by  the  con- 
volution of  a  flat  petiole  round  a 
stem. 

Valve,  one  of  the  parts  into  which  any 
dehiscent  body  divides. 

Vascular,  containing  vessels ;  that  is, 
spiral  vessels  or  ducts. 

Ventricose,  inflated. 

Vernation,  the  manner  in  which  the 
young  leaves  are  arranged  in  their 
leaf-bud. 

Verrucose,  covered  with  warts. 

Versatile,  swinging  lightly  upon  a  sort 
of  pivot. 

VerUcUlate,  arranged  in  a  whorl. 

Vexillum,  same  as  Standard. 

Villous,  covered  with  long  soft  shaggy 
hair. 


Vitiate,  striped,  as  distinguished  from 

fasciate,  or  banded. 
Whorl,  an  arrangement  of  more  leaves 

than  two  around  a  common  centre 

upon  the  same  plane. 


Virgate,  having  long  slender  rod-like 
shoots. 

Vitellus,  a  fleshy  bag,  interposed  be- 
tween the  embryo  and  albumen  in 
some  seeds. 

BOTAURUS.    [BrrnrRN.l 

BOTHRIOCEPHALIC.    [Entozoa.] 

BOTHYNODERES,  a  genus  of  Coleopterous  Insects  of  the  family 
CurculionidcB.  It  is  known  by  the  following  characters: — Body 
oblong ;  rostrum  thick,  longer  than  the  head,  bent  downwards,  and 
haying  a  longitudinal  elevated  line  above.  Antennae  geniculated, 
rather  short  and  thick,  twelve-jointed ;  the  basal  joint  long,  thickened 
towards  the  apex ;  the  second  joint  short  and  stout ;  the  third  twice  as 
long  as  the  last ;  the  four  following  short ;  the  eighth  rather  broader 
than  the  last;  the  remaining  or  terminal  joints  form  a  spindle-shaped 
club.  Thorax  narrower  before  than  behind,  the  base  with  an  impres- 
sion in  the  middle.  Elytra  oblong,  with  an  obtuse  tubercle  towards 
the  apex.    Legs  moderate ;  femora  simple. 

This  genus  apparently  links  the  genera  Cleonus  and  LLtus 
together.  The  species  are  in  general  very  prettily  mottled,  the 
common  colours  being  black,  or  gray,  and  white.  In  this  country 
but  one  species  has  yet  been  discovered,  and  of  that  only  two  or 
three  specimens  have  been  found:  it  is  about  half  an  inch*  long  and 
of  a  white  colour,  having  the  central  part  of  the  thorax,  together 
with  a  fascia  and  four  spots  on  the  wing-cases,  black.  The  species 
here  described  is  the  Bothynodere*  atbidus  (Ourculio  albidus  of 
Fabricius). 

BOTIA,  a  genus  proposed  by  Dr.  J.  E.  Gray  for  the  Spined  Loche, 
or  Groundling,  usually  included  under  Cobitis.    [Cobitis.] 

BOTRY'CHIUM,  a  genus  of  Ferns  belonging  to  the  sub-order 
Osmundactcc&nd  the  tribe  Ophioglassece  of  that  family.  It  has  distinct 
thecse  disposed  in  a  compound  spike  attached  to  a  pinnate  or  bipinnate 
frond.  There  is  only  one  species  a  native  of  Great  Britain,  the  B. 
Lunaria,  Common  Moonwort  It  has  a  solitary  pinnate  frond,  with 
notched  or  crenate,  lunate  or  fan-shaped  phrase.  This  is  not  a 
very  conspicuous  fern,  but  has  been  observed  in  almost  every  part 
of  Great  Britain.  It  grows  on  dry  open  heaths,  elevated  pastures, 
and  waste  lands  which  are  generally  shunned  by  other  species  of 
ferns. 

In  former  times  the  ferns  had  a  great  reputation  in  medicine,  not  so 
much  on  account  of  their  obvious  as  their  supposed  virtues.  The 
lunate-shape  of  the  pinnas  of  this  fern  gave  it  its  common  name,  and  was 
the  origin  of  much  of  the  superstitious  veneration  with  which  it  was 
regarded.  When  used  it  was  gathered  by  the  light  of  the  moon. 
Gerarde  says : — "  It  is  singular  to  heal  green  and  fresh  wounds.  It 
hath  been  used  among  the  alchymists  and  witches  to  do  wonders 
withall,  who  say  that  it  will  loose  locks  and  make  them  to  fall  from 
the  feet  of  horses  that  grase  where  it  doth  grow,  and  hath  been  called 
of  them  Martagon,  whereas  in  truth  they  are  all  but  drowsy  dreams 
and  illusions;  but  it  is  singular  for  wounds  as  aforesaid.*'  Its 
healing  powers  are  now  however  as  much  disregarded  as  its  magical 
ones. 

B.  Virginicum,  the  Rattlesnake  Fern,  is  a  native  of  North  America, 
and  is  the  largest  of  the  species.  It  is  called  Rattlesnake  Fern' from 
the  fact  of  its  growing  in  places  where  this  venomous  reptile  is  usually 
found.  The  other  species  of  Botrychvwm,  are  mostly  natives  of  North 
America.  (Loudon,  Encyclopaedia  of  Plantsj  Newman,  History  of 
British  Ferns). 

BOTRYLLIDiE,  a  tribe  of  Tunicated  Molltuca,  of  which  the  genua 
Botryllus  is  the  type.  The  species  are  not  uncommon  on  the  coasts 
of  Britain.  They  form  translucent  jelly-like  masses  of  various  hues, 
sometimes  uniform  in  tint  and  sometimes  beautifully  variegated,  and 
are  found  encrusting  the  surface  of  rocks  or  attached  to  the  fronds  of 
some  of  the  large  sea-weeds  that  grow  at  the  bottom  of  the  sea,  or  not 
unfrequentiy  attached  to  the  other  forms  of  MoUusca.  On  examining 
one  of  these  gelatinous  masses  closely  they  present  the  appearance  of 
stars,  having  a  central  point  and  numerous  radii  Unless  examined 
closely  they  present  little  signs  of  life,  but  when  a  magnifying  power 
is  applied  currents  of  water  are  seen  passing  to  and  from  small  apertures 
with  whioh  the  surface  is  covered.  Savigny,  the  illustrious  French 
naturalist,  was  the  first  observer  who  apprehended  the  nature  of  these 
curious  beings,  and  gave  an  account  of  their  structure  in  his  celebrated 
'  Memoires  Bur  les,  Auimaux  sans  Vert^brea'  Before  his  time  the 
Botryllidas  had  been  confounded  with  the  Polypes,  and  regarded  as 
analogous  to  Alcyonium.  The  earliest  figures  of  them  are  to  be  found 
in  the  'Philosophical  Transactions'  for  1757  by  Schlosser,  who  was  .a 
correspondent  and  friend  of  John  Ellis.  The  latest  researches  upon 
these  creatures  are  those  of  Milne-Edwards  in  1S39,  who  in  a  paper 
read  before  the  Institute  of  France  fully  confirmed  the  correctness  of 
Savigny* s  views.  The  animals  of  this  tribe  have  been  divided  into 
several*  genera,  of  which  the  following  are  British  : — 

Aplidium,  Sav.  Gelatinous  or  cartilaginous,  with  no  central  cavity, 
but  a  distinct  circumscription.  Animals  3  to  25  in  number,  in  a 
single  row,  at  equal  distances  from  the  centre  of  their  common  axis. 
Three  species  are  given  by  Forbes  and  Hanley  in  the  '  British 
Molluscs,'  but  with  the  statement  that  they  require  "careful  re- 
examination." These  are  A.  Ficus,  Linn.;  A.faUax,  Johnston;  A. 
nutans,  Johnston, 


•»  BOTBYOGENE. 

Sid njnita,  Sav.  The  mua  presents  the  appearance  of  ■  number 
heads  of  Madrepore  or  Cladocora,  each  formed  of  a  simple  Cone  tru 
rated  and  starred  at  the  summit,  rising  from  a  common  encrustii 
base,  the  whole  being  grouped  closely  together.  There  is  but  01 
species,  S.  turbinatum,  which  occurs  abundantly  on  the  north  coast  . 
the  isle  of  Han  and  other  parts  of  the  British  Islands. 

Polydinim,  Sav.  Haas  sessile,  gelatinous,  or  cartilaginous  ;  pol 
morphous,  composed  of  more  or  less  multiplied  systems,  conve 
radiated,  each  having  a  central  cavity,  and  being  more  or  It. 
distinctly  circumscribed.  Individuals  10  to  150,  placed  at  unequal 
distances  from  a  common  centre.  P.  auraiitiam,  Milne- Edwards, 
has  been  found  at  Cullercoats. 

Amourtmcium,  Milne- Ed  wards.     Mass  lobed  or  encrusting,  sessile  or 

Eeduneulated,  fleshy  or  cartilaginous,  composed  of  many  systems,  each 
aving  a  central  cavity.  A.  froliferum,  M.  Edwards,  has  been  found 
in  Belfast  Bay.  A.  Nordmanni,  M.  Edwards,  and  4.  irons,  M.Edwards, 
have  been  taken  at  Falmouth  by  Mr.  Alder. 

Ltptodiauia,  Milne-Edwards.  Mass  thin,  sessile,  encrusting,  poly- 
morphous, corUoeous  or  gelatinous,  composed  of  many  systems ; 
vents  opening  into  a  common  cloaca.  The  following  species  have 
been  taken  on  various  parts  of  the  British  coasts :— L.  macidwm, 
L.  aiperum,  L.  aurcum,  L.  gtlalmotum,  L.  Lutarianum,  L.  puntlatvm. 

Ditloma,  Qaertner.  Mass  sessile,  aemicartilaginous,  polymorphous, 
composed  of  many  systems,  usually  circular.  Anal  and  branchial 
orifices  regularly  and  equally  6-rayed.  Two  species,  I>.  ru&rum  and 
D.  vantAotvm,  are  British. 

Boiryliui,  Oaertner.  The  animals  are  grouped  in  single  stars,  and 
lie  horizontally  with  the  vent  far  from  the  branchial  orifice.  Ths 
branchial  orifices  simple  and  arranged  around  a  common  cloaca. 
B.  ScUoaeri,  Pollaa  This  is  the  species  figured  by  Schlosser  in  the 
1  Philosophical  Transactions.'  It  is  one  of  the  most  beautiful,  as  it  is 
one  of  the  most  common  species  of  the  family.  Living  specimens  of 
this  and  the  other  species  of  Eotryllidie  arc  now  in  the  Aquavivarium 


I,  A  group  of  AMTlMttt  SeHoaKrl  upon  Avidia  intatinalii j  a,  ■ 

?f  the  Zoological  Society  in  the  Regent's  Park  Gardens.  The  other 
British*  species  are  B.  potyeycEus,  Savigny ;  B.  aenuneiu,  Sav. ;  B.  vio- 
lates*, Milne-Edwards;  B.  Smaragdiu,  M.  Edwards;  B.  bivittatut, 
H.  Edwards. 

Butrylluida,  Milne-Edwards.  The  stars  formed  by  the  systems  of 
these  animals  are  irregular  and  ramifying.  The  bodies  sre  placed 
vertically  and  the  two  orifices  approximate.  The  following  species  are 
British  i— B.  Leachii,  Sav. ;  B.  albican,  M.  Edwards ;  B,  rotifera, 
M.  Edwards  ;  B.  ru&nim,  H.  Edwards. 

(Forbes  and  Hanley.  liiitvry  of  Brititk  Molluiea.) 

BOTH  YOGEN  E,  native  red  Sulphate  of  Iron.  It  occurs  crystallised, 
the  crystals  being  usually  aggregated  in  globular  reniform  and  botry- 
oidal  masses.  The  primary  form  is  that  of  an  oblique  rhombic  prism. 
The  colour  is  deep  hyacinth-red  and  ochre-yellow  with  a  yellow 
streak.  The  hardness  is  from  2'2fi  to  2  5.  The  lustre  vitreous; 
translucent.  The  taste  slightly  astringent.  The  specific  gravity 
2*039.    It  is  composed  of— 

Sulphuric  Acid S2'66 

Peroxide  of  Iron 2388 

Protoxide  of  Iron 1071 

Water 32'8S 

It  is  found  in  the  great  copper-mine  of  Kahlua  in  Sweden. 

BOTHY'TIS,  one  of  the  obscure  parasitical  genera  of  Fungi,  to 
which  what  is  called  Mildew  is  often  attributable.  The  plants  consist 
of  little  cells  adhering  end  to  end  ;  of  these  a  part  lies  prostrate  on 
the  surface  of  the  plant  that  bean  them,  the  other  rises  erect  from 
the  surface  and  bears  a  collection  of  roundish  seed-cases  at  the  extre- 
mity. Prom  the  spores  contained  in  these  cases  the  plants  are  propa- 
gated, and  seeing  that  their  size  is  so  microscopic  in  all  cases  as  to 
escape  our  vision  unaided  by  glasses,  and  that  what  seems  to  the 
nuked  eye  a  thin  brownish  white  patch  upon  a  leaf  is  in  reality  a 
dense  forest  of  such  plants,  their  power  of  dissemination  must  be  very 
great.  They  attack  the  fibres  of  vegetable  fabrics,  such  as  linen  and 
cotton  when  placed  in  damp  places,  and  the  decayed  stems  of  various 


and  never  in 

BOTS  are  die  Larva  or  Caterpillars  of  the  Gad-Fly,  belonging  to 
the  order  Diplera  and  the  genus  ffisfnu,  and  distinguished  by  this 
peculiarity,  that  they  pass  the  larval  state  of  their  existence  within 
some  living  animal,  and  feed  on  the  juices  or  substance  of  that  animal. 
There  are  numerous  species  of  them.  Every  quadruped  on  which 
they  prey  has  its  peculiar  fly.  The  notice  of  a  few  of  those  most 
commonly  known  will  suffice. 

The  OMrtu  Bgtti,  or  Gad-Fly  of  the  Horse,  belongs  to  the  genus 
Qatttrop/titu*  of  some  entomologists,  so  called  from  its  larva:  inhabiting 
the  stomach  of  that  animal  dt  is  distinguished  from  the  other  (Kilri 
by  the  smoothness  of  the  thorax,  and  by  the  eyes  in  both  sexes  being 
equidistant  from  each  other,  not  quite  half  an  inch  in  length,  with 
gauie-like  yellow  and  brown  wings,  its  chest  of  a  rusty  colour 
approaching  to  a  brown  hue  on  the  sides  and  with  a  yellow  tinge 
posteriorly,  its  belly  of  a  reddish-brown  superiorly  and  adirty  gray 
beneath,  with  its  extremity  almost  black.  The  whole  insect  is  thickly 
covered  with  down.  The  Oad-Fly  is  seen  in  the  latter  part  of  the 
summer  very  busy  about  horses :  this  is  the  impregnated  female 
depositing  her  eggs.  She  approaches  the  horse,  selects  some  part 
which  he  can  reach  with  his  tongue,  and  which  he  a  in  the  frequent 
habit  of  licking;  she  balances  herself  for  a  moment,  and  then  suddenly 
darting  down,  deposits  an  egg  on  one  of  the  hairs,  which  adheres  by  a 
glutinous  substance  that  surrounds  it.  She  continues  her.  labour  with 
wonderful  perseverance  until  she  has  parted  with  fifty  or  a  hundred 
eggs,  and  then  having  exhausted  herself,  she  slowly  flies  away,  or 
drops  at  once  and  dies. 

If  ahorse  at  grass  is  carefully  examined  in  August,  some  hundreds 
of  these  minute  eggs  will  be  found  about  its  tegs  and  the  back  part  of 
the  shoulder,  and  few  or  none  out  of  the  reach  of  his  tongue.  In  two 
or  three  days  these  eggs  are  sufficiently  matured  to  be  hatched. 
Possibly  the  horse  feels  a  little  inconvenience  from  all  this  glutinous 
matter  sticking  about  and  stiffening  the  hair,  and  he  licks  the  part, 
and  by  the  pressure  of  the  tongue,  and  the  mingled  influence  of  the 
warmth  and  moisture  of  it,  the  ova  are  burst,  and  a  small  worm 
escapee  from  each.  It  clings  to  the  tongue,  and  is  thus  conveyed  into 
the  mouth ;  thence  it  is  either  carried  with  the  food  into  the  stomach, 
or,  impelled  by  instinct,  it  travels  down  the  gullet,  being  too  small  to 
inconvenience  or  annoy  the  horse.  Thus  it  reaches  the  stomach,  and 
by  means  of  a  hook  on  each  side  of  its  mouth  affixes  itself  to  the 
cutioular  or  insensible  coat  of  that  viscus.  It  scoops  out  a  little  hole, 
into  which  its  muszle  is  plunged,  and  there  it  remains  until  the  early 
part  of  the  summer  of  the  following  year,  feeding  on  the  mucous  or 
other  matter  which  the  coats  of  the  stomach  afford.  It  has  now 
become  an  inch  in  length  and  of  corresponding  bulk,  sod  ready  to 
undergo  its  change  of  form.  It  detaches  itself  from  the  cuticular 
coat  to  which  it  had  adhered,  and  plunges  into  the  food  which  the 
other  and  digestive  portion  of  the  stomach  contains;  it  passes  with 
the  food  through  the  whole  length  of  the  intestines,  and  is  discharged 
with  the  dung.  Sometimes  it  is  not  perfectly  enveloped  in  the  fecal 
mass ;  it  then  clings  to  the  sides  of  the  anus,  and  hangs  there  firmly 
until  there  is  a  soft  place  beneath  on  which  it  may  drop ;  it  then 
hastens  to  burrow  into  the  earth,  and,  if  it  has  escaped  the  birds  that 
are  eagerly  watching  for  it,  it  has  no  sooner  hollowed  for  itself  a 
convenient  habitation  than  a  shelly  covering  is  formed  around  it,  and 
it  appears  in  the  state  of  a  pupa  or  chrysalis. 

It  here  lies  torpid  for  a  few  weeks,  preparing  to  undergo  ite  last 
change.  It  assumes  the  form  of  a  perfect  fly  ;  it  then  bursts  from  its 
prison,  rises  in  the  sir,  and  seeks  its  mate.  The  work  of  fecundation 
being  accomplished,  the  male  immediately  dies :  the  female  lingers  a 
day  or  two  in  order  to  find  the  proper  deposit  for  her  eggs,  and  her 
short  life  also  terminates. 

It  is  in  the  larva  or  caterpillar  state  that  the  Bot  is  most  known. 
The  stomach  of  the  bone  sometimes  contains  an  almost  incredible 
number  of  them,  the  cutioular  portion  of  that  organ  being  in  a 
manner  covered  with  them.  In  a  few  instances  they  have  been 
decidedly  injurious.  Having  mistaken  the  upper  part  of  the  windpipe 
for  their  residence,  and  fastening  themselves    on  the  edges  of  the 

ring  into  it,  have  produced  a  cough  which  no  medicine  could 
iate.  and  which  increased  with  the  growth  of  the  Bot,  until  a 
degree  of  irritation  was  excited  under  which  the  animal  sunk.  They 
have  also  travelled  farther  than  the  stomach,  and  have  irritated  and 
choked  the  first  intestine,  and  thus  destroyed  the  horse ;  and,  even 

"  '  natural  habitation,  under  probably  some  diseased  state  of  the 
stomach  arising  from  other  causes,  they  have  perforated  it  and 
caused  death. 

These  however  are  rare  occurrence:) ;  they  are  exceptions  to  a 
general  rule.  The  plain  matter  of  fact  is,  that  a  horse  that  has  been 
turned  out  in  July  and  August,  and  therefore  almost  necessarily  has 
bats,  enjoys  just  as  good  health  as  another  that  has  been  stabled 
during  this  period.  He  is  in  as  good  condition,  and  as  fully  capable 
of  work  when  the  cutioular  coat  is  crowded  with  full-formed  bote  as 
he  is  at  any  other  time ;  and  his  health  is  unaffected  when  they  are 
-  using  through  the  intestines  to  seek  a  new  habitation. 

A  smaller  species  of  Bot,  called  from  its  colour  the  Red  Bot,  is 
occasionally  found  in  the  stomach  ;  but  the  fly  from  which  it  proroHn 
italy  described.     There  is   no  ground    for 
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A  third  species,  the  ££ifnu  hemorrhoidalii,  or  Fundament-Bot,  is 
batter  known.  The  fly  is  considerably  smaller  than  the  common 
(Ertrui  Equi.  It  is  of  a  brown  oolour,  with  the  extremity  of  the  body 
rounded  and  yellow,  and  the  mouth  is  furnished  with  exceedingly 
■harp  pincers.  This  fly  may  be  seen  dsrting  between  the  thighs  of 
the  horse  and  around  its  croup,  and  following  the  motions  of  the  tail 
until  the  animal  is  preparing  to  dung.  During  the  evacuation  of  the 
dung,  and  the  subsequent  protrusion  of  the  intestine,  it  darts  upon 
and  tears  the  gut  with  its  pincers,  and  deposits  an  egg  in  every 
wound.  The  horse  docs  not  seem  to»  suffer  any  pain  during  this 
operation,  for  he  stands  passive ;  and  the  little  worm,  soon  produced 
from  the  egg,  establishes  its  abode  in  the  place  in  which  it  was 
deposited.  It  likewise  remains  its  stated  time  in  the  intestine,  and 
escapes  at  the  same  time  that  the  common  bot  does  from  tho 
stomach.  These  bote  are  often  seen  within  the  verge  of  the  aims,  and 
occasionally  seem  to  be  productive  of  a  slight  degree  of  irritation. 
The;  are  smaller  than  the  common  bot,  and  distinguished  from  the 
red-bot  by  their  colour.  An  injection  of  linseed-oil  will  generally 
dislodge  them. 

The  (Xttrat  Oris,  or  Ood-Fly  of  the  Sheep,  is  a  more  formidable 
insect  It  is  smaller  than  the  (Ettnu  of  the  Horse :  its  body  is  of  a 
[lark-brown  colour,  spotted  with  white,  the  white  sometimes  so  much 
prevailing  as  to  give  a  grayish  hue  to  the  fly.  It  may  often  be  seen  in 
copses,  and  particularly  on  rails  in  tha  neighbourhood  of  a  copse. 
iivery  shepherd  ought  to  make  himself  acquainted  with  it,  for  it  may 
then  be  easily  crushed  and  destroyed.  It  prevails  most  in  June  and 
July,  and  is  sometimes  an  intolerable  nuisance  in  woody  countries. 
If  only  one  of  them  appears  the  whole  flock  is  struck  with  terror ; 
and  if  there  is  any  place  in  the  field  devoid  of  pasture  the  sheep 
crowd  to  it,  turning  their  heads  towards  the  centra  of  the  group, 
with  their  muszles  to  the  sand,  and  their  feet  in  continual  motion  in 
order  to  secure  themselves  from  tho  attack  of  their  foe.  The  (Ettnu 
endeavours  to  get  at  the  inner  margin  of  the  nostril,  and,  darting 
upon  it  with  the  quickness  of  lightning,  deposits  her  egg.  The  warmth 
and  moisture  of  the  part  speedily  hatch  it,  and  tho  little  worm 
escapes.  It  crawls  up  the  nostril,  it  threads  all  the  sinuosities  of  the 
passage,  and  finds  ite  way  to  some  of  the  sinuses  connected  with  the 
nose.  The  irritation  which  it  occasions  as  it  travels  up  the  noes 
seems  to  be  exceedingly  great.  The  poor  animal  gallops  furiously 
about,  snorting  violently,  and  almost  maddened  by  the  annoyance. 
At  length  the  worm  reaches  some  of  the  convolutions  of  ths  turbi- 
nated bones  of  the  nose,  or  the  antrum  or  cavity  of  the  upper  jaw, 
or  the  frontal  sinuses ;  it  fastens  itself  on  ths  membrane  by  the  two 
hooks  with  which,  tike  tha  others,  it  is  provided,  and  there  it  remains 
until  April  or  Hay  in  the  succeeding  year. 

Thsre  are  seldom  more  than  three  or  four  of  these  bots  in  each 
sheep ;  and  when  they  have  reached  their  appointed  home,  like  the 
bote  in  the  stomach  of  the  horse,  they  are  harmless.  Some  strange 
but  groundless  stories  have  been  told  of  gleet  from  the  nose, 
giddiness,  and  inflammation  of  the  brain  having  been  produced  by  them. 
The  larva  or  bot  remains  in  the  sinus  until  it  has  fully  grown.  It 
then  detaches  itself  from  the  membrane,  creeps  out  the  same  way  by 
which  it  entered,  and  again  sadly  annoys  the  animal  for  a  little  while, 
the  sheep  making  the  most  violent  efforts  to  sneeze  it  out.  At  length 
the  grub  being  dropped,  burrows  in  the  earth,  becomes  an  oval  and 
motionless  chrysalis,  and  six  weeks  or  two  mouths  afterwards  it 
breaks  from  its  prison  a  perfect  fly.  The  work  of  propagation  being 
effected  the  male,  like  that  of  the  CAatnw  Eg*i,  dies  ;  the  female 
lingers  on  a  little  while  until  she  has  safely  deposited  her  ova.  She 
takes  no  food,  for  she  has  no  organs  to  receive  or  digest  it  Bhe 
accomplishes  her  task  and  expires. 

The  (Ettnu  Bovii,  or  Gad-Fly  of  the  Ox,  is  larger  than  either  of  the 
others.  Its  chest  is  dark-brown  with  a  yellow  patch  on  tho  back, 
and  the  rounded  abdomen  has  alternate  rings  of  a  brown  and  orange 
colour.  Ths  fatty  and  cellular  substance  beneath  the  skin  of  the  ox 
is  the  residence  of  its  larva*.  The  fly  almost  uniformly  selects  a 
young  beast  in  good  condition,  and,  alighting  on  the  back  a  little  on 
one  Bids  of  the  spine,  it  punctures  the  akin  and  drops  one  of  its  eggs 
into  ths  perforation,  and  with  it  probably  some  acrid  fluid  which 
causes  temporary  bat  intense  pain.  The  ox  darts  away,  and  runs 
bellowing  over  the  field  with  his  head  protruded  and  his  tail  extended 
His  companions  smarting  from  the  some  pain  or  dreading  a  similar 
attack  also  gallop  wildly  in  every  direction,  hastening  if  it  be  in  their 
power  to  some  pond  or  stream  where  their  enemy  is  afraid  to  follow 
them.  A  small  tumour— a  warble— presently  appears  on  the  book, 
which  being  carefully  examined  is  found  to  contain  a  little  white 
worm.  This  worm  grows  and  assumes  a  darker  colour,  and  becomes 
a  perfect  bot ;  and  there  it  remains  abundantly  nourished  by  the  fatty 
matter  around  it  until  the  following  June,  when  it  begins  to  eat  its 
way  through  the  wall  of  its  cell.  Many  a  bird  aware  from  the  uneasi- 
ness of  the  beast  of  what  is  going  forward  is  ready  to  seize  the  bot 
as  it  is  forcing  itself  through  the  aperture  which  it  has  made,  and  the 
cattle  too  instinctively  crowd  to  the  water  in  order  that  the  intrude! 
may  fall  into  the  stream  and  thus  be  lost  In  one  of  these  ways  the 
great  majority  of  the  larvte  perish,  but  a  few  reach  the  ground, 
speedily  burrow  into    it,    pass  through   their  chrysalis  state,   and 


reappear  in  August  in  their  last  and  perfect  form.  They  also  imme- 
diately set  to  work  to  secure  the  perpetuation  of  their  species, 
regardless  of  the  annoyanoe  to  tha  ■"""»'"  within  whose  frame  tbey 
find  a  refuges. 


1,  The  female,  of  the  CeVrtu  £pa  nearly  double  its  naturol  site  ;  2,  tlic 
eggs,  also  magnified,  deposited  on  and  adhering  to  the  hair ;  3,  tho  bote,  one. 
hair  of  their  natural  al»,  adhering  by  their  tentscola,  or  hooked  mouth*,  to 
the  coHoular  portion  of  the  stamen.    Some  of  them  are  supposed  to  be  rewnUr 

seen  ;  4,  tbs  full-grown  bot  detached  ;  S,  ths  (Ettnu  Orit,  or  Gad-Fly  of  U>e 

The  farmer  does  not  pay  the  attention  which  he  ought  to  these 
warbles.  It  is  true  that  the  cattle  when  the  tumour  bos  once  formed 
do  not  appear  to  suffer  any  inconvenience  from  its  existence,  and  the 
farmer  is  accustomed  to  associate  with  the  appearance  of  a  few 
warbles  ths  certainly  of  the  thriving  condition  of  the  beasts  ;  but  he 
forgets  ths  pun  and  terror  which  the  animal  has  already  suffered  and 
that  which  it  has  yet  to  undergo,  and  he  also  forgets  the  deterioration 
of  the  hide.  The  hole  made  by  the  bot  in  its  escape  will  apparently 
close,  but  not  until  after  a  considerable  period  has  elapsed,  and  never 
with  a  substance  so  firm  and  durable  as  the  first  It  is  easy  to  destroy 
the  creature  in  ite  cell  The  pressure  of  the  finger  and  thumb  will 
effect  it,  and  while  tha  beast  will  escape  considerable  annoyanoe  the 
bide  will  not  be  damaged. 

The  goat  and  the  different  species  of  deer,  and  in  fact  almost  all 
animals,  have  their  peculiar  tormentors,  but  the  distinctions  and  habits 
of  these  varieties  of  the  (Eilnu  ore  not  well  known. 

BOTTLE-GOURD.     [LaOMtiMa.] 

BOTTLE-HEAD.     [Dblphuvus.1 

BOTTLE-TIT.    [Paruh.] 

BOULANGERITE,  a  native  Sulphuret  of  Lead  and  Antimony.  It 
occurs  massive.  Tho  colour  is  bluish-gray.  The  fracture  exhibits  a 
crystalline  structure.  The  lustre  is  metallic.  Specific  gravity  6-97. 
It  is  found  at  Holieres  in  France  and  at  Nertschinsk.  The  analysis 
of  the  ore  from  Holieres  by  Boulanger  gives  the  following : — 

Lead 63.9 

Antimony .    25,5 

Sulphur 186 

Iron .1*2 

Copper  .        .......      0*0 

100.0 
BOULDER-FORMATION,  in  Geology,  a  title  which  has  been 
introduced  to  supplant  that  of  Diluvial  Deposits.     Till  is  an  equivalent 
term  employed  in  Scotland.     By  various  writers  these  accumulations 
are  ranked  in  the  ill-defined  class  of  Pleistocene  Deposits.    [Sr-pp.] 

BOULDERS.  Of  the  materials  of  which  superficial  deposits  of  ths 
debris  of  ancient  rooks  are  composed  some  are  of  large  sise,  and  have 
been  called  Boulders  or  Erratic  Blocks.  The  portions  of  smaller  size 
are  called  Gravel.  Boulders  are  generally  found  not  far  from  the 
rocks  from  which  they  have  been  broken,  whilst  gravel  is  carried  to  x 
great  distance.  Instances  however  are  not  wanting  in  which  boulders 
have  been  transported  an  immense  distance.  They  have  been  trans- 
ported from  Norway  and  Sweden  to  the  plains  of  Germany,  and  from 
the  mountains  of  Scotland  and  Cumberland  to  the  centre  and  south 
of  England.  So  large  are  some  of  these  boulders,  and  the  obstacles 
such  as  intervening  hills,  valleys,  and  sens  so  great,  that  the  mode  of 
their  transportation  can  be  accounted  for  in  no  other  way  than  by 
supposing  that  they  have  been  floated  across  tham  in  masses  of  ice, 
which  as  they  have  melted  have  dropped  them  in  ths  places  where 
they  are  now  found  when  those  places  were  at  the  bottom  of  a  sea. 
Tha  largest  boulders  seem  to  have' drifted  in  all  coses  from  northern 
and  southern  points  towards  the  wanner  districts  in  the  temperate 
and  tropical  parts  of  the  earth. 

BOUNCE,  a  name  given  to  the  large  spotted  Dog-Fiah  {cVvfJicn 
Catttltu,  Cuvier).     [Sqi-iLiDS.] 


s»  BOCRNONITE. 

BODRNONITE,  «  compound  oF  the  sulphurate  of  lead,  antimony, 

and  copper.  It  occurn  massive  and  crystallised.  The  primary  form 
is  a  right  rhombic  prism.  The  cleavage  is  parallel  to  the  primary 
planes  and  to  both  the  diagonals  of  the  prism.  Colour,  stmsl  or 
black ish -gray ;  streak  .similar.  The  fracture  uneven,  conchoids! 
Hardness  2  5  to  30.  Lustre  metallic.  Opaque.  Specific  gravity 
679  to  683,  It  is  found  in  Cornwall,  Clauathal,  Pfaffenberg,  Mexico, 
and  Peru.  The  following  analysis  of  the  mineral  from  Cornwall  is  by 
Hatchstt  :— 

Sulphur       .  17^00 

Load .    42-62 

Antimony 24*23 

Copper     ......  12-80 

Iron 120 

07-86 
BOVIDjE,   a  family  of  the  Ungulate  or  Hoofed  division  of  the 
itnolio,  is  thus  characterised  by  Dr.  J.  E.  Grsy  in  the  '  Catalogue 


in  the  British 

Two  middle  toes  separate;  cutting1  teeth  eight  below  ;  upper  jaw 
callous  ;  grinders  six  in  each  jaw.  Frontal  bones  produced,  generally 
bearing  horns,  especially  in  the  -naleo.  Gullet  with  two  long  pouches 
just  before  the  stomach,  used  for  holding  and  soaking  the  food  before 
it  is  chewed.     Using  their  bead  and  bonis  in  defence. 

The  Barilla  include  the  following  tribes : — 

Amino,  Ctrvina,  Qiraffina,  itotchina,  Camttina. 
The  tribe  Bovina  is  again  divided  into  the  sub-tribeB : — 
Bovea,  Strtptictrta,  Anttiopca,  Capita,  Ovar. 

In  this  article  the  species  of  the  sub-tribe  Bovea  which  includes 
our  common  Oxen  will  be  described.  The  A  ntSopea  and  Strepwkerra 
are  described  under  Astilofi.*,  and  the  other  aub*trtbea  under  Ote-e 
and  Caphu. 

The  Bovta  are  characterised  by  having  the  horns  smoothish,  spread 
out  on  the  sides,  cylindrical  or  depressed  at  tbe  base,  situated  on  the 
frontal  ridge,  and  bent  laterally  outward  and  recurved  at  the  tips. 
The  noae  is  broad,  with  the  nostrils  on  the  side.  The  skull  has  no 
suborbital  pit  or  fissure ;  the  cutting  teeth  are  nearly  equal-sized,  I 
and  slightly  shelving  outwards.  The  knea  (or  wrist}  is  below  the  ' 
middle  of  the  fore  leg,  the  cannon  bone  being  shorter  than  the  fore- 

Dr.  Gray  observes  that  the  genera  of  Bovea  may  be  divided  into 

Soups  by  tbe  condition  of  the  muffle.  Thus  But,  Bibai,  Bison, 
ubalui,  and  Anoa  have  a  naked  moist  muffle,  whilst  Poephagiu, 
Ovibot,  and  Budorca*  have  a  hairy  ovine  muzzle.  The  first  series  are 
characterised  in  their  habits  by  living  on  the  plains  of  warm  or 
temperate  regions,  whilst  the  last  are  inhabitants  of  mountainous 
and  snowy  regions. 

The  genera  Bo*,  Bubalus,  Biboa,  and  Anoa  are  the  true  Oxen,  and 
are  distinguished  from  Bitan  (the  Bisons)  by  having  their  bodies 
covered  with  rather  stiff  hair;  the  shoulder  proportionate  to  the 
haunches,  and  the  cannon  bone  of  the  hind  and  fore  legs  of  equal 
length. 

Bat.  Horns  cylindrical,  conical,  nearly  circular  at  tbe  base,  ourred 
upwards  and  outwards,  far  apart  at  the  base,  on  the  sides  of  the 
upper  part  of  the  ridge  at  tbe  hinder  end  of  the  occipital  plane.  The 
facial  and  frontal  portion  of  the  skull  equal.  Dorsal  ridge  distinct, 
sometimes  produced  into  a  dorsal  hump. 

Bn>  Taurus,  the  Bull.  The  forehead  is  fiat;  the  withers  not 
humped. 

This  species  is  the  common  Ox,  which  is  so  widely  diffused  over  the 
surface  of  the  earth,  and  of  whose  utility  to  man  we  have  very  early 
records.  Dr.  Oray  gives  upwards  of  forty  aynonyms  for  this  species.  I 
Jt  is  the  Boi  Taunt*  of  Pliny  ;  Taunu  caitratu*  of  Johnston  ;  Vacca  j 
of  Gesner ;  But  demotion  and  Bot  Tavrnf  of  Linnseus ;  the  Bull,  Ox,  ' 
and  Common  Ox  of  Pennant  and  Shaw  j  the  Stier  and  Ochs  of  German  ' 
writers ;  and  Bcauf  of  the  French  ;  it  is  the  White  Scotch  Bull,  the 
Binmta  jubali  of  Boethius  j  the  White  Urns  of  Colonel  H.  Smith ; 
the  Cnillinghsm  Bull  of  Oray ;  the  Wild  or  White-Forest  Cow  and 
Bull  of  Low  ;  the  Wild  Cattle  of  Bewick.  Varieties  of  this  species 
are  known  to  the  grazier  by  a  large  number  of  names  :  some  of  these 
are  generally  recognised,  and  have  characteristic  types,  as  the  Pem- 
broke Bull,  the  West  Highland  Bull,  the  Zetland  Cow,  the  Kerry 
Cow,  the  Alderney  Cow,  the  Fifeshire  Cow,  Long-Horned  or  Lancashire 
Bull,  the  English  Short-Ham  Cattle,  the  Short-Hum  Ox,  the  Polled 
Suffolk  Cow,  the  Sussex  Ox,  tbe  Yorkshire  Cow.  Amongst  those 
recognised  of  foreign  rearing  we  may  mention  the  Holstein  or  Dutch 
Bull,  the  Polish  Bull,  the  Hungarian  Bull,  the  South  African  Long- 
Horned  Cattle,  Swim  Cattle,  Alpine  Cattle,  the  Syrian  Ox,  Moldavian 
Cattle,  the  Italian  Campagna  Bull,  Spanish  Bulls,  Egyptian  Cattle,  the 
Laut  of  Africa— Bat  humili*  of  Frinch,  the  Galla  Ox— Bai  Taunt* 
Abyainiau  of  Omeliu,  the  Cattle  of  Peauby,  the  Cattle  of  Brazil,  the 
Cattle  of  Chili",  the  Nato.  or  N iata  of  Buenos  Ayres,  and  the  Falkland 
Islands  Wild  Cattle. 

As  this  species  may  be  taken  as  the  type  of  the  tribe,  we  shall 
here  present  a  sketch  of  !" ■.-.•.:.  _ 


BOTID.E.  an 

We  shall'  first  speak  of  the  skeleton.  The  front  or  forehead 
Is  wide  and  flattened ;  the  lacrymal  bone  is  enlarged  below,  and 
leaves  no  open  space  between  it  and  the  nasal  bone.  The  upper 
occipital  and  parietal  bones  unite  at  so  early  a  period  into  a 
single  bone,  that  the  calf  almost  at  its  birth  has  them  already  in 
the  confluent  state ;  but  in  the  earlier  stages  of  the  festue  the 
two  parietal  and  the  two  interparietal  bones  are  distinguishable. 
Tbe  occipital  suture  remains  strong  below  tbe  occipital  crest,  and 
so  differs  from  the  other  ruminants ;  and  the  frontal  suture  reaches 
up  to  this  crest,  thus  forming  the  principal  character  of  the  phy- 
siognomy of  the  Ox.  The  hole  analogous  to  the  sptueno-palatdna 
aperture  is  enormous,  and  is  hidden  in  the  sunken  space  behind  the 
orbital  or  supermolor  prominence  of  the  maxillary  bone;  at  ita 
superior  border  a  small  portion  only  of  the  vomer  is  perceptible. 
The  tympanic  cavities  terminate  in  long  sharp  points,  and  betweerf 
them  the  basilary  bone  presents  two  strong  prominences.  The 
temporal  ala  of  the  anterior  sphenoid  bone,  which  in  the  antelopes 
and  stags  has  the  crest  but  slightly  projecting,  has  in  the  Oxen  a 
strong  and  sharp  projection. 


Teeth  of  Oi. 

The  rest  of  the  skeleton  is  mnch  like  that  of  the  other  Ruminants, 
and  the  following  cuta  will  give  a  better  idea  than  words  of  the 
construction  of  the  extremities. 

The  anterior  angle  of  the  spine  of  the  scapula  is  prolonged  as  in 
the  camels  into  an  acromial  apophysis,  and  the  spinal  border  i* 
rounded ;  moreover  in  the  Ox  the  base  of  the  spine  towards  the 
neck  of  the  bone  is  blended  with  the  anterior  border.  In  the  pelvis 
of  the  Ruminants  generally  the  spinal  angle  of  the  ossa  ilii  is  wider 
and  placed  more  backwards  than  the  external  angle,  the  truncation 
of  which  is  oblique  and  nearly  continuous  to  the  anterior  border 
of  the  bone.  The  pelvis  of  the  Ox  may  thus  be  easily  distinguished 
from  that  of  the  horse,  which  has  its  spinal  angle  pointed  and  as 
forward  as  the  external  angle,  which  last  is  more  truncated,  so  as  to 
be  nearly  square.  The  ischium  of  the  Ox  moreover  is  much  more 
elevated  above  the  cotyloid  cavity,  the  ischial  tuberosity  is  truncated 
so  as  to  present  three  angles,  and  the  posterior  edgeof  the  pelvis  forms 
a  well-marked  re-entering  angle,  whilst  in  the  horse  the  same  part 
is  nearly  rectilinear. 


The  following  table  of  the  number  of  Vertebra  in  {be  Botox  is 
given  in  Mr.  Vase^s  '  Delineations  of  the  Ox-Tribe,'  end  he  adds 
that  the  statements,  except  that  with  regard  to  the  Yak,  are  from 
liia  own  observstiona  : — 


Oit*1  [Dam«tlc) 
Gavel  (Assed)  . 
Grail  . 
Jungll  Cm 
Italian  Buffalo     . 
Indian  Buffalo 
Enff.lt)  (In  Coll.  Sen 


Muk  O: 


The  organs  of  digestion  of  the  Ox  are  formed  on  the  same  type 
os  those  of  the  other  Rtmirumtia.  The  food  on  passing  down  the 
oesophagus  enters  the  large  cavity  called  the  ingluvies,  or  paunch, 
where  it  remains  till  it  is  moistened  with  fluid  secreted  from  the  walla 
of  this  bag.     Liquids  swallowed  by  the  animal  appear  to  be  directed 


BOVID.G.  «1l 

lower  jaw  and  the  unarmed  front  of  the  upper  one,  and  the  muscles 

immediately  aiding  with  the  upward  jerk  to  separate  the  bite  from 
the  roots  on  which  it  wu  growing:  In  a  state  of  domesticated  nature, 
that  is,  where  the  animal  roams  at  large  and  is  not  stall-fad  or  con- 
fined to  what  are  called  artificial  grasses,  or  to  artificial  food,  we  are 
told  in  '  The  Swedish  Pan '  ('  Amam.  Acad.'  vol.  ii.)  that  oxen  sat  376 
plants  and  refuse  218 ;  that  heifers  waste  away  in  inclosures  where 
the  Meadow-Sweet  (Spinza  Utnmria)  grows  in  abundance  and  covers 
the  ground  so  that  they  can  scarce  make  their  way  through  it :  "  the 
country  people,"  says  the  author,  "  are  amazed,  and  imagine  that  the 
Meadow-Sweet  affords  them  do  nourishment ;  whereas  the  goat  which 
is  bleating  on  the  other  aide  of  the  hedge  is  not  suffered  to  go  in, 
though  he  longs  to  be  browsing  on  this  plant,  which  to  him  is  delicate 
and  nourishing  food."  The  leaves  .of  the  Long-Leaved  Water-Hem- 
lock ((Scuta  nnuii)  are  fatal  to  oxen,  whilst  the  goat  feeds  heartily 
and  safely  upon  it  Limueus  found  that  this  plant  was  the  cause  of 
the  terrible  disease  that  raged  among  the  horned  cattle  at  Tones. 
He  had  scarcely  left  the  boat  which  carried  him  over  the  river  to  the 
fatal  meadow  before  he  was  convinced.  The  cattle  it  appeared  died 
as  soon  as  they  left  off  their  winter  fodder  and  returned  to  grazing  ; 
the  disease  diminished  as  the  summer  came  on,  at  which  time  aa  well 
as  in  the  autumn  few  died.  The  distemperwas  propagated  irregularly 
and  not  by  contagion  :  the  oows  were  driven  in  the  spring  to  the 
meadowwhere  Linottus  landed  and  where  he  saw  plenty  of  the  Long- 
Leaved  Water-Hemlock,  and  there  they  died  swollen  and  in  convul- 
sions. In  other  places  the  plant  was  scarce.  "  The  least  attention 
will  convince  us,"  says  Linnaeus,  "  that  brutes  spurn  whatever  is 
hurtful  to  them,  and  distinguish  poisonous  plants  from  salutary  by 
natural  instinct ;  so  that  this  plant  is  not  eaten  by  them  in  the  summer 
and  autumn,  which  is  the  reason  that  in  those  seasons  so  few  cattle 
die,  namely,  only  such  as  either  accidentally  or  pressed  by  extreme 
hnngor  eat  of  it.  But  when  they  are  let  into  the  pastures  in  spring; 
partly  from  their  greediness  after  fresh  herbs  and  partly  from  the 
emptiness  and  hunger  which  they  have  undergone  during;  a  long 
winter,  they  devour  every  green  thing  which  comes  in  their  way. 
It  happena  moreover  that  herbs  at  this  time  are  small  sad  scarcely 


o.  Fore-foot  of  Ox ;  b,  hind  foot  of  the 

into  a  second  cavity  called  the  reticulum,  or  honey-comb  stomach,  into 
which  also  the  food  passes  from  the  first.  The  food  is  then  returned 
in  the  form  of  little  pellets  into  the  mouth,  where  it  is  again  masti- 
cated and  moistened  with  salivary  fluid.  It  once  more  passes  down 
the  oasophagus  into  a  third  cavity,  the  omasum,  called  the  'many- 
plies,'  from  its  plicated  structure,  and  finally  passes  iu  a  pulpy  state 
into  the  reed,  or  abomaaum,  from  which  it  ie  projected  into  the 
intestines. 

.1,^'?  I****™  *°  *"•"  food  0xea  ■*•  eminently  herbivorous,  for 
though  they  will  browse  upon  shrubs  and  trees,  grass  and  herbage  is 
j  ^7P  t  No  OQ8  oan  waton  *  cow  6™»"6'  without  observing  how 
perfectly  the  whole  meohanism  works  together— the  tongue  sweeping 
ma  wisp  of  herbage  into  the  vice  formed  by  the  cutting-teeth  of  the 


supply  food  in  sufficient  quantity.  They  are  besides  mors  juicy,  are 
covered  with  water,  and  smell  less  strong,  so  that  what  is  noxious  is 
not  easily  discerned  from  what  is  wholesome.  I  observed  likewise 
that  the  radical  leaves  were  always  bitten,  the  others  not,  which  con- 
firms what  1  have  just  said.  I  saw  this  plant  in  an  adjoining  meadow 
mowed  along  with  grass  for  winter  fodder,  and  therefore  it  is  not 
wonderful  that  some  cattle  though  but  afew  should  die  of  it  in  winter. 
After  I  left  Tornea  I  saw  no  more  of  this  plant  till  I  came  to  the  vast 
meadows  near  Limmingen,  where  it  appeared  along  the  road ;  and 
when  I  got  into  the  town  I  heard  the  same  complaints  as  at  Tornoa 
of  the  annual  loss  of  cattle  with  the  same  circumstances,"  The  author 
of  the 'Swedish  Psn' also  observes  that  a  hungry  stomach  wul  often 
drive  animals  to  feed  upon  plants  that  were  not  intended  for  them  by 
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nature.  But  whenever  this  has  happened  they,  if  they  escape,  become 
more  cautious  for  the  future,  and  acquire  a  certain  kind  of  experi- 
ence ;  and  he  instances  the  Monk's-Hood  (Aconitum),  which  grows 
near  Fahluna,  and  is  generally  left  untouched  by  all  the  animals  that 
are  accustomed  to  these  places;  but  if  foreign  cattle  are  brought 
thither  and  meet  with  this  vegetable,  they  venture  to  take  too  large 
*  quantity  of  it,  and  are  killed.  He  adds  that  the  cattle  that  have 
been  reared  in  the  plains  of  Schonen  and  Westragothia  commonly  fall 
Into  a  dysentery  when  they  come  into  the  woodland  parts,  because 
they  feed  upon  some  plants  which  the  cattle  used  to  those  places  have 
learned  to  avoid.  Meadow-Saffron  (Oolchicum  autumnale)  is  among 
the  plants  deleterious  to  oxen  if  taken  in  any  large  quantity,  and 
Hellebore  (Ifelleborus)  is  also  said  to  be  poisonous  to  them.  Yew 
(Taxus  baccaia)  is  fatal,  as  it*is  to  herbivorous  quadrupeds  generally, 
the  green  temptation  being  probably  too  strong  for  cattle  kept  on  short 
allowance.  Actions-at-law  in  this  country  have  not  been  uncommon 
against  a  defendant  for  not  keeping  up  bounds  or  hedges  whereby  the 
plaintiff's  cattle  strayed  into  places  where  yew-trees  grew,  fed  on  the 
branches,  and  so  died. 

The  period  of  gestation  of  the  cow  is  nine  months.  The  normal 
number  of  the  offspring  is  one,  though  there  are  not  uncommon 
instances  of  the  oow  bringing  forth  twins,  and  rare  cases  of  her  pro- 
ducing  three  and  even  more  at  a  birth.  In  the  case  of  twins,  if  they 
be  male  and  female  apparently,  the  apparent  female  iB  generally  barren, 
and  is  called  a  Free  Martin  (Taura  probably  of  Columella,  Varro,  and 
the  ancient  Romans). 

Mr.  Jesse  ('Gleanings  of  Natural  History/  1888)  states  that  if  the 
cow  has  twins,  one  of  them  a  male  and  the  other  a  female,  the  latter 
is  always  barren ;  but  this  is  an  error.  "It  is  a  fact  known  and  I 
believe  almost  universally  understood,"  writes  John  Hunter  in  his 
'  Account  of  the  Free  Martin/  "  that  when  a  cow  brings  forth  two 
calves,  and  one  of  them  a  bull-calf,  and  the  other  to  appearance  a  cow, 
that  the  cow-calf  is  unfit  for  propagation,  but  the  bull-calf  grows  up 
into  a  very  proper  bull.  Such  a  cowicalf  is  called  in  this  country  a 
Free  Martin,  and  is  commonly  as  well  known  among  the  farmers  as 
either  cow  or  bull.  Although  it  will  appear  from  the  description  of 
this  animal  that  it  is  a  hermaphrodite  (being  in  no  respect  different 
from  other  hermaphrodites),  yet  I  shall  retain  the  term  free  martin  to 
distinguish  the  hermaphrodite  produced  in  this  way  from  those  which 
resemble  the  hermaphrodite  of  other  animals ;  for  I  know  that  in  blaok 
cattle  such  a  deviation  may  be  produced  without  the  circumstance  of 
twins,  and  even  where  there  are  twins,  the  one  a  male  the  other  a 
female,  they  may  both  have  the  organs  of  generation  perfectly 
formed." 

Professor  Owen  in  his  valuable  edition  of  Hunter's  '  Observations' 
(1837)  adds  a  note  from  Loudon's  '  Magazine  of  Natural  History ;' 
which  states  that  Joseph  Holroyd,  Esq.,  of  Withers,  near  Leeds,  had 
a  cow  which  calved  twins,  a  bull-calf  and  a  oow-cal£  As  popular 
opinion  was  against  the  cow-calf  breeding,  it  being  considered  a  Free 
Martin,  Mr.  Holroyd  was  determined  to  make  an  experiment  of  them, 
and  reared  them  together.  In  due  time  the  heifer  brought  forth  a 
bull-calf,  and  she  regularly  had  calves  for  six  or  seven  years  after- 
wards. Nor  are  there  wanting  other  cases  of  fertility  under  similar 
circumstances. 

When  a  cow  has  twins  and  they  are  both  bull-calves  the  calves  are 
in  every  respect  perfect  bulls,  and  if  cow-calves  they  are  both  perfect 
cows. 

In  the  'Nouveau  Bulletin  des  Sciences'  is  given  an  account  of  a 
cow  which  produced  nine  calves  at  three  successive  births :  first,  four 
cow-calves,  in  1817 ;  second,  three,  two  of  them  females,  in  1818 ; 
third,  two  females,  in  1819.  With  the  exception  of  two  belonging  to 
the  first  birth  all  were  nursed  by  the  mother. 

The  origin  of  our  present  breeds  of  domestic  cattle  has  been  a  sub- 
ject of  muoh  difference  of  opinion,  arising  from  the  existence  of  certain 
cattle  in  an  apparently  wild  condition,  and  which  have  been  supposed 
to  be  descendants  of  the  gigantic  Urus  described  by  Caesar  as  existing 
in  England  during  the  Roman  invasion.  The  existence  also  of  the 
remains  of  the  Bison  (Bison  priscus)  [Bison]  in  the  Tertiary  Beds  of 
Great  Britain  have  also  served  to  confuse  this  question.  As  this  ques- 
tion is  not  yet  perhaps  generally  regarded  as  settled,  we  shall  give  the 
opinions  of  some  of  those  who  have  written  on  the  subject. 

Colonel  Hamilton  Smith,  who  appears  to  have  taken  considerable 
pains  in  investigating  the  history  of  the  Ruminaniia  generally,  and  of 
the  Bovine  family  particularly,  places  the  fossil  species  (Bos  primi- 
genius,  Bojanus  and  Owen)  under  Bos  (Taurus)  Urus,  considering  the 
wild  cattle  of  Chillingham  and  other  parks  as  the  white  variety. 

Mr.  Swainson,  in  his  'Classification  of  Quadrupeds/  observes  that 
all  writers  agree  that  the  large  skulls  of  oxen  found  in  the  more  recent 
formations  belonged  to  a  formidable  race  of  these  animals  which 
existed  in  Britain  in  a  wild  state ;  that  they  belonged  without  doubt 
to  the  species  named  Urus  by  Caesar  and  other  ancient  writers ;  and 
that  these  skulls  not  only  possess  a  specifio  distinction,  but  exhibit  the 
type  of  a  form  essentially  different  from  that  of  the  Domestic  Ox. 
"  All  these  skulls,"  he  continues,  "  are  nearly  one-third  larger  than 
those  of  the  Bos  Taurus  ;  they  are  square  from  the  orbits  to  the  occi- 
pital crest,  and  Bomewhat  hollow  at  the  forehead.  The  horns,  placed 
at  the  side  of  the  above  crest,  show  a  peculiar  rise  from  their  roots 
upwards ;  then  bending  outwards,  and  then  forwards  and  inwards. 


No  domestic  races  show  this  turn ;  but  numerous  specimens  of  infe- 
rior sizes,  found  fossil  in  the  Cornish  mines,  have  this  shape,  and  the 
wild  bull  of  Scotland,  the  only  example  of  this  type  now  known  to 
exist,  retains  it  The  domestic  oxen,  on  the  contrary,  of  whatsoever 
country  or  breed  they  may  be,  have  the  square  concave  forehead,  with 
the  horns  rising  from  the  ends  of  the  frontal  ridge.  ...  It  appears 
then  that  the  ancient  Urus,  or  Wild  Bull,  was  a  perfectly  wild,  savage, 
and  untameable  animal.  Not  only  does  every  account  handed  down 
from  remote  antiquity  assure  us  of  this,  but  it  is  even  verified  by  the 
only  living  example  of  this  form  we  possess,  the  Bos  Scoticus,  still  pre- 
served in  one  or  two  of  the  northern  parks.  Although  domesticated 
so  far  as  to  live  within  such  precincts  without  absolute  unprovoked 
violence  to  its  keepers,  it  retains  essentially  all  the  savage  characters 
ascribed  to  the  more  powerful  species  mentioned  by  the  ancients. 
Like  that  also  it  possesses  when  at  a  mature  age  a  kind  of  mane  about 
two  inches  long,  and  its  throat  and  breast  are  covered  with  coarse  hair. 
These  characters,  which  are  never  found  in  the  domesticated  breeds 
of  oxen,  were  no  doubt  much  more  highly  developed  in  the  ancient 
Urus.  The  second  type  is  the  domestic  ox ;  the  external  characters 
of  which,  to  use  the  words  of  Colonel  Smith,  are  '  absolutely  the  same 
as  the  fossil  Urus,  and  the  wild  breeds  differ  only  in  the  flexure  of 
the  horns.'  But  though  these  two  types  come  so  near  each  other  in 
external  appearance,  nothing  can  be  more  different  than  their  moral 
character ;  the  Urus,  wild,  savage,  and  untameable,  remains  with  all 
these  propensities  unimpaired  and  undiminished  from  the  period  of 
its  first  creation  down  to  the  present  day.  The  other,  tame,  harmless, 
and  enduring,  has  voluntarily  submitted  to  the  service  of  man  from 
the  most  remote  antiquity,  and  seems  to  have  been  a  companion  of 
the  earliest  inhabitants  of  the  earth." 

The  allusion  here  to  the  Bos  Scoticus,  the  name  for  the  Chillingham 
and  other  wild  cattle  of  this  country,  is  hardly  correct.  Mr.  Vasey,  a 
recent  observer,  says,  in  his  '  Ox-Tribe/  that  they  do  not  exhibit  more 
wildness  than  most  domesticated  animate  when  allowed  to  roam  without 
restraint ;  and  that  their  young,  when  properly  reared,  are  as  docile 
as  those  of  the  ordinary  domestic  cattle.  Nor  do  they  possess  a  mane, 
as  has  been  frequently  asserted.  The  wild  cattle  breed  with  the 
domestic  cattle.  The  cow  goes  the  same  period  with  young.  They 
have  the  same  number  of  ribs,  and  even  their  white  colour  at  Chil- 
lingham is  the  result  of  the  destruction  by  order  of  the  owner  of  all 
spotted  calves  that  are  produced.  The  following  account  is  given  by 
Mr.  Culley,  in  Bewick,  and,  as  an  early  description  of  these  animals,  is 
interesting ;  but  it  is  evidently  highly  coloured,  and  has  misled  those 
who  have  relied  upon  it : — 

"  Their  colour  is  invariably  of  a  creamy  white,  muzzle  blaok ;  the 
whole  of  the  inside  of  the  ear,  and  about  one-third  of  the  outside, 
from  the  tips  downwards,  red ;  horns  white  with  black  tips,  very  fine 
and  bent  upwards ;  some  of  the  bulls  have  a  thin  upright  mane,  about 
an  inch  and  a  half  or  two  inches  long.  At  the  first  appearance  of  any 
person  they  set  off  in  full  gallop,  and  at  the  distance  of  two  or  three 
hundred  yards  make  a  wheel  round,  and  come  boldly  up  again,  tossing 
their  heads  in  a  menacing  manner :  on  a  sudden  they  make  a  full  stop, 
at  the  distance  of  forty  or  fifty  yards,  looking  wildly  at  the  object  of 
their  surprise ;  but  upon  the  least  motion  being  made,  they  all  again 
turn  round  and  fly  off  with  equal  speed,  but  not  to  the  same  distance; 
forming  a  shorter  circle  and  again  returning  with  a  bolder  and  more 
threatening  aspect  than  before,  they  approach  much  nearer,  probably 
within  thirty  yards,  when  they  make  another  stand,  and  again  fly  off; 
this  they  do  several  times,  shortening  their  distance  and  advancing 
nearer  till  they  come  within  ten  yards,  when  most  people  think  it 
prudent  to  leave  them,  not  choosing  to  provoke  them  further ;  for 
there  is  little  doubt  but  in  two  or  three  turns  more  they  would  make 
an  attack.  The  mode  of  killing  them  was  perhaps  the  only  modern 
remains  of  the  grandeur  of  ancient  hunting.  On  notice  being  given 
that  a  wild  bull  would  be  killed  on  a  certain  day,  the  inhabitants  of 
the  neighbourhood  came  armed  with  guns,  &c.,  sometimes  to  the 
amount  of  a  hundred  horse,  and  four  or  five  hundred  foot,  who  stood 
upon  walls  or  got  into  trees,  while  the  horsemen  rode  off  the  bull  from 
the  rest  of  the  herd,  until  he  stood  at  bay,  when  a  marksman  dis- 
mounted and  shot.  At  some  of  these  huntings  twenty  or  thirty  shots 
have  been  fired  before  he  was  subdued.  On  such  occasions  the  bleed- 
ing victim  grew  desperately  furious  from  the  smarting  of  his  woundB 
and  the  shouts  of  savage  joy  that  were  echoing  from  every  side ;  but 
from  the  number  of  accidents  that  happened  this  dangerous  mode  has 
been  little  practised  of  late  years,  the  park-keeper  alone  generally 
shooting  them  with  a  rifled  gun  at  one  shot.  When  the  oows  calve 
they  hide  their  calves  for  a  week  or  ten  days  in  some  sequestered 
situation,  and  go  and  suckle  them  two  or  three  times  a  day.  If  any 
person  come  near  the  calves,  they  clap  their  heads  close  to  the  ground, 
and  lie  like  a  hare  in  form  to  hide  themselves :  this  is  a  proof  of  their 
native  wildness,  and  is  corroborated  by  the  following  circumstance 
that  happaned  to  the  writer  of  this  narrative,  who  found  a  hidden 
calf,  two  days  old,  very  lean  and  very  weak.  On  stroking  its  head  it 
got  up,  pawed  two  or  three  times  like  an  old  bull,  bellowed  very  loud, 
stepped  back  a  few  steps,  and  bolted  at  his  legs  with  all  its  force ;  it 
then  began  to  paw  again,  bellowed,  stepped  back,  and  bolted  as  before; 
but  knowing  its  intention,  and  stepping  aside,  it  missed  him,  fell,  and 
was  so  very  weak  that  it  oould  not  rise,  though  it  made  several  efforts. 
|  But  it  had  done  enough,  the  whole  herd  were  alarmed,  and  coming  to 
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its  rescue  obliged  bim  to  retire  ;  for  the  dura  will  allow  no  person  to 
touch  their  calves  without  attacking  them  with  impetuous  ferocity. 
When  any  one  happens  to  be  wounded,  or  is  grown  weak  and  feeble 
through  age  or  sickness,  the  rest  of  the  herd  set  upon  it  and  gore  it 
to  death.  The  weight  of  the  oxen  is  generally  from  forty  to  fifty 
■tones  the  four  quarters ;  the  cows  about  thirty.  The  beef  is  finely 
marbled  and  of  excellent  flavour.  Those  at  Burton-Constable  in  the 
county  of  York  were  all  destroyed  by  a  distemper  a  few  years  since. 
They  varied  slightly  from  those  at  Chillingham,  having  black  ears  and 
muzzles,  and  the  tips  of  their  tails  of  the  same  colour  :  they  were  also 
much  larger,  many  of  them  weighing  sixty  stones ;  probably  owing  to 
the  richness  of  the  pasturage  in  Holderness,  but  generally  attributed 
to  the  difference  of  kind  between  those  with  black  and  with  red  ears, 
the  former  of  which  they  studiously' endeavour  to  preserve.  The 
breed  whioh  was  at  Drumlanrig  in  Scotland  had  also  black  ears." 

Ur.  BellC  British  Quadrupeds,' 1839— the' Ox'),  after  referring  to 
Griffith's  ed.  of  Cuvier  for  Colonel  Hamilton  Smith's  interesting  and 
learned  dissertation  upon  the  mythology  and  ancient  hiatory  of  t ' 
Ox,  saye,  "  Whether  the  ox  exist  now  or  has  existed  within  the 
range  of  sound  historical  testimony,  In  its  original  state,  or  whether, 
as  in  the  case  of  the  horse,  all  the  instances  of  the  occurrence  of  wild 
oxen  of  this  species  now  on  record  have  not  been  derived  from  the 
domestic  race,  fortuitously  escaped  from  servitude  and  become  wild,  is 
a  question  whioh  it  is  difficult  if  not  impossible  satisfactorily  to  solve. 
The  ancient  accounts  of  the  Urut,  or  Wild  Ox,  declare  it  to  have  been 
an  animal  of  enormous  size  and  great  fierceness ;  and  the  horns  are 
described  as  being  large,  spreading,  and  acute.  In  this  country  and 
in  many  parts  of  the  Continent  have  occurred  numerous  fossil  bones 
of  oxen,  with  large  horns,  having  the  form  and  direction  of  those  of 
certain  breeds  only  of  our  present  cattle,  particularly  of  such  as  are 
most  wild ;  as  for  instance  the  celebrated  wild  white  oxen  of  Craven, 
of  Chillingham  Park,  and  of  Scotland  (the  Bot  Seodeta  of  some  authors). 
I  cannot  but  consider  it  as  extremely  probable  that  these  fossil  remains 
belonged  to  the  original  wild  condition  of  our  domestic  ox,  an  opinion 
which  Cuvier  appears  to  have  entertained,  who  calls  the  skulls '  Cranes 
semblables  It  oeaux  d'un  bosuf  domeetique.'  They  are  found  only  in 
very  recent  deposits,  frequently  in  caverns  mingled  with  the  remains 
of  various  other  animals,  as  in  the  celebrated  cave  of  Kirkdale,  and  in 
different  parte  of  Cornwall  and  of  Devonshire.  I  have  several  teeth 
and  some  fragments  of  bones  from  Kent's  Hole,  in  the  latter  county, 
where  they  were  found  in  the  same  mass  with  the  remains  of  the 
elephant,  the  rhinoceros,  the  deer,  the  bear,  and  the  hytcna.  Cuvier 
however  considers  that  they  existed  after  the  destruction  of  the  latter 
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from  the  Aurochs,  precisely  as  the  Roman  poets  and  historian!  have 
indicated,  by  the  greater  length  of  its  horns. 

"  The  persistent  bony  supports  or  cores  of  the  horns  likewise 
demonstrate  by  their  place  of  origin  and  curvature,  the  sul  'generic 
distinction  of  the  great  Urus  from  the  bison,  and  its  nearer  affinity  to 
the  domsetio  ox  ;  whence  we  may  infer  that  it  resembled  tlio  ox  in 
the  close  nature  of  its  hairy  covering,  which  would  make  the  shaggy 
coat  and  the  mane  of  the  Aurochs  more  remarkable  by  comparison. 
It  is  much  to  be  regretted,  for  the  interests  of  zoology,  that  the  great 
Hercynian  Uri  have  been  leas  favoured  than  their  contemporary 
Bitontet  jubati  in  the  progress  of  human  civilisation,  and  that  no 
individuals  now  remain  for  study  and  comparison  like  the  Aurochs 
of  Lithuania. 

"  My  esteemed  friend  Professor  Ball,  who  has  written  the  '  History 
of  Existing  British  Quadrupeds,'  is  disposed  to  believe  with  Cuvier 
and  most  other  naturalists,  that  our  domestic  cattle  are  the  degene- 
rative descendants  of  the  great  Urus.  But  it  seems  to  me  more 
probable  that  the  herds  of  the  newly  conquered  regions  would  be 
derived  from  the  already  domesticated  cattle  of  the  Roman  colonists 
of  those  'boves  nostri,'  for  example,  by  comparison  with  which 
Csssar  endeavoured  to  convey  to  his  countrymen  an  idea  of  the 
stupendous  and  formidable  Uri  of  the  Hercynian  forests.  The 
taming  of  such  a  species  would  be  much  more  difficult,  and  his 
certain  mode  of  supplying  the  exigencies  of  the  agriculturist,  than 
the  importation  of  the  breeds  of  oxen  already  domesticated  ajid  in 
use  by  the  founders  of  the  new  colonies.  And  that  the  Litter  was 
the  chief  if  not  the  sole  source  of  the  ox  of  England,  when  ita 
soil  began  to  be  cultivated  under  the  Bonus  sway,  ia  strongly  indicated 
by  the  analogy  of  modem  colonies.  The  domestic  cattle,  for  example, 
of  the  Anglo-Americans  hare  not  been  derived  from  tame  descendants 
of  the  original  wild  cattle  of  North  America ;  there,  on  the  contrary, 
the  bison  ia  fast  disappearing  before  the  advance  of  the  agricultural 
settlers,  just  as  the  Aurochs  and  its  oontemporary  the  Urus  have 
given  way  before  a  similar  progress  in  Europe. 

"  With  regard  to  the  great  Urus  I  believe  that  this  progress  has 
caused  its  utter  extirpation,  and  that  our  knowledge  of  it  is  now  limited 
to  deductions  from  its  fossil  or  semi-fossil  remains." 

There  seems  to  be  little  doubt  then  that  the  Fossil  Ox  (Boa 
primigtniut)  is  entirely  extinct,  and  that  all  our  domestic  and  wild 
cattle  belong  to  Bos  Taurus, 


some  modifications  of  structure  have  been  cited  in  proof  of  this  opinic 
It  does  not  appear  to  me  however  that  these  modifications  are  of  suffi- 
cient value  to  constitute  specific  distinction,  as  they  appertain  only  to 
parts  which  are  very  variable  in  particular  breeds  of  the  domestic 
cattle ;  they  are,  some  slight  differences  in  the  form  and  direction  of 
the  horns,  and  the  existence  in  old  bulls  of  a  short  rudimentary  mane 
and  some  hair  upon  the  breast.  Now,  there  is  certainly  no  point  of 
sufficient  importance  to  form  a  specific  distinction,  even  were  the  form 
of  the  horns  less  variable  than  they  are  in  our  domestic  oxen.  We 
require  yet  a  series  of  well-authenticated  and  well-directed  experiments 
on  the  intermixture  of  the  Scottish  or  Chillingham  cattle  with  the 
domestic  breeds,  and  the  fertile  or  infertile  character  of  the  progeny  ; 
whioh,  if  the  views  I  have  so  repeatedly  stated  be  correct,  would  at 
once  decide  the  question.  Even  Colonel  Smith  himself,  a  high  authority 
in  these  matters,  although  be  urges  the  specific  distinction  of  the  two 
animals,  says, '  The  character  of  the  domestic  oxen  is  absolutely  the 
same  as  the  fossil,  and  the  wild  breeds  differ  only  in  the  flexure  of  the 
horns  and  external  appearance,  occasioned  by  the  variations  of  climate, 
food,  and  treatment'  But,  it  may  be  asked,  do  variations  of  climate, 
food,  and  treatment  produce  specific  distinctions  I  And  yet  this  dis- 
tinction is,  as  I  have  just  stated,  held  both  by  Colonel  Smith  and  Mr. 
Swainson.  Upon  the  whole  I  cannot  but  believe  that  the  fossil  bones 
belonged  to  the  original  stock  of  our  domestic  ox,  and  that  the  wild 
white  cattle  (the  Sot  Scolieut  and  Urvt  Scotiau  of  the  authors  just 
named)  approach  so  near  to  it  as  to  leave  it  a  matter  of  doubt,  not 
whether  they  all  belong  to  the  samo  species,  but  whether  this  breed 
be  the  actual  remnant  of  that  original  stock,  or  the  deseendauta  of 
domesticated  individuals  which  have  resumed  in  a  great  degree  the' 
wild  character  from  having  ceased  through  many  generations  to  fe 
the  effects  of  human  domination." 

In  his  '  History  of  British  Fossil  Mammals,'  speaking  of  the  Bat 
primigeaiui.  Professor  Owen  says — 

"  Of  this  species  we  have  the  same  examples,  short  of  the  still 
preserved  living  animal,  aa  of  the  bison ;  and  it  is  most  satisfactory 
to  find  such  proof  of  the  general  accuracy  of  the  brief  but  most 
interesting  indications  of  the  primitive  mammalinn.  fauna  of  ' ' 
regions  of  Europe,  which  may  be  supposed  to  have  presented 
Roman  cohorts  the  same  aspect  as  America  did  to  the  first  colonists 
of  New  England. 

"  In  the  same  deposits  and  localities  which  have  yielded  remains 
of  the  Aurochs  (Bum  pritciu)  there  have  been  found  the  remains 
of  another  bovine  animal,  its  equal  or  superior  in  size,  but  differing 
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B.  Indicia,  the  Zebu,  has  the  following  specific  characters  : — 
Forehead  convex  ;  withers  with  a  more  or  less  large  fleshy  hump  ; 
dewlap  deep,  waved  ;  the  upper  part  of  the  rump  shelving  very 
much.  Amongst  scientific  writers  this  animal  has  had  many 
designations.  It  is  the  £01  /adieus  of  Linmeus,  the  Bot  donation 
of  Hodgson,  the  But  Taurus  Indicia  of  Fischer,  Bat  Zebv  of  J.  Brookes, 
Bot  Taurus  Ztbv,  of  Wagner.  Varieties  or  particular  breeds  have  also 
obtained  a  number  of  distinct  appellations,— Little  Indian  Buffalo, 
Indian  Bull,  Great  Indian  Ox,  Gun  Bullock,  Sacred  Bull,  Madras  Ox, 
Uadhu  Givi  Oxen,  Seringapatom  Oxen,  Two-Humped  Zebu,  Hornless 
Zebu,  Buoharian  Ox,  Nepaul  Ox,  and  Javanese  Cow. 

The  domesticated  Zebus  vary  much  in  their  size  and  the  direction 
of  their  horns,  but  are  generally  distinguished  by  a  fatty  elevated 
hump  below  the  neck  and  over  the  withers. 

The  horns  of  some  are  short  and  suberect  (Indian  Ox),  in  others 
comparatively  long  and  pointed  backwards,  with  an  inclination  to 
curve  inwards,  as  in  the  more  common  breeds  (Zebu).  The  ears  of 
some  are  of  ordinary  size  and  position  (Zebu);  in  others  pendulous 
(Indian  Ox).  The  dewlap  is  more  or  less  developed,  in  some  very 
largely.  Their  colour  varies  from  a  light  ashy-gray  to  a  milk-white, 
and  their  size  from  the  stature  of  an  ordinary  bull  to  that  of  a  large 
mastiff.  Many  of  these  varieties  may  be  seen  in  the  gardens  of  the 
Zoological  Society  in  the  Regent's  Park.  The  limbs  of  all  are  deer- 
like  and  elegant.  They  "  are  spread,"  says  Hr.  Bennett,  "  over  the 
whole  of  southern  Asia,  the  islands  of  the  Indian  Archipelago, 
and  the  eastern  ooast  of  Africa,  from  Abyssinia  to  the  Cape  of  Good 

In  many  parts  of  India  the  Zebu  is  placed  under  the  saddle  or 
harnessed  to  a  carriage,  and  travels  at  an  easy  rate.  It  must  have 
lost  much  of  its  neetness,  if  the  more  ancient  writers  are  to  be 
credited ;  for  they  speak  of  f  0  or  60  miles  a  day  as  its  usual  pace. 
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whilst  the  modems  only  allow  it  20  or  30  miles.  The  beef  is  not 
bad,  but  is  neither  so  sweet  nor  so  good  as  that  of  the  common 
Ox,  tuo  hump  always  excepted,  which  when  well  cooked  is  very 
delicate. 

The  Zebus  bear  a  charmed  life  among  the  Hindoo",  who  venerate 
them  and  hold  their  slaughter  to  be  a  sin  ;  though  they  do  not  object 
to  work  them.  There  are  however  some  particularly  sanctified  Zebus, 
who  lead  an  easy  life,  wandering  about  the  villages  at  their  ease,  and 
taking  their  pleasure  and  their  food  where  they  list,  if  not  prevented 
liy  the  contributions  of  the  devout. 
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They  may  be  seen  every  day  wandering  at  large  in  the  street*  of 
Calcutta  eating  rice,  grain,  and  flour  in  the  bazaar  ;  and  the  utmost  a 
native  does  when  he  sees  them,  honouring  bis  goods  too  much,  is 
to  urge  them  by  the  gentlest  hints  to  taste  some  of  the  good  things 
on  his  neighbour's  stall.  The  superstitious  regard  for  these  animals 
accounts  for  the  use  of  cow-dung  in  the  representation  of  objects  on 
the  walls.  This  substance  is  also  collected  and  dried  and  used  for 
cooking  food,  apparently  with  a  religious  object  in  view,  as  it  is  used 
in  Calcutta  where  wood  is  in  abundance. 

Mr.  Bennett  in  his  work  on  the  '  Gardens  and  Menagerie  of  the 
Zoological  Society/  has  Expressed  an  opinion  that  the  Zebu  is  but  a 
variety  of  the  common  Ox,  but  Mr.  Yasey  observes  that  the  number 
of  the  vertebras  and  the  period  of  gestation  both  differ  from  that  of 
the  Ox. 

B.  Dante,  the  Dante.  Face  rather  narrow ;  forehead  very  flat, 
with  the  horns  on  the  side  of  the  high  occipital  ridge ;  withers 
with  a  small  but  distinct  hump.  This  animal  is  not  so  well  known 
as  the  preceding.  It  is  the  Bus  elegant  tl  parous  Africanru  of  Belon ; 
Javsnca  tylvntrit  of  Aipinus,  Bos  Bakulm  Africanvi  of  Brisson  ;  Salem 
Buffalo,  Dwarf  Bull,  Egyptian  Zebu,  of  various  writers.  Long  in 
his  '  Egypt'  says  that  this  animal  agrees  better  with  the  humped 
cattle  on  the  ancient  Egyptian  tombs  than  with  the  Zebus.  Mr. 
Whitfield  brought  a  pair  of  these  animals  to  England.  The  bull  is 
still  living  in  the  gardens  of  the  Zoological  Society.  He  is  white, 
with  a  few  brown  spooks  on  the  head.  The  female  is  yellow-brown, 
with  a  very  narrow  head- 

Bubaltu.  Horns  depressed  or  subtrigonel  at  the  base,  inclining 
upwards  and  backwards,  conical,  and  bending  upwards  at  the  tip  on 
a  plane  rather  in  front  of  the  occipital  ridge ;  forehead  rather  trans- 
verse, convex,  shelving  before  and  behind ;  the  intermaxillaries 
elongate,  extending  back,  and  between  the  nasal  end  cheek-bones ; 
teste  in  a  cross  series,  the  outer  one  rather  before  the  others. 

B.  brachycenu,  the  Zamouse,  or  Bush  Cow.  Forehead  flat ;  horns 
short,  thick,  depressed  at  the  base  ;  ears  very  large,  strongly  fringed 
on  the  edge,  and  with  two  diverging  strongly-fringed  lines  within ;  fur 
short,  close,  brown.  This  is  the  Bat  Bubal**  of  Children,  and  Bat 
differ  of  Ruppea  This  animal,  according  to  Dr.  Gray,  who  has 
described  one  in  the  Surrey  Zoological  Gardens,  differs  from  the 
buffalo  and  all  otheroxen  in  several  important  characters,  especially 
in  the  large  size  and  particular  bearding  of  the  ears,  and  in  being 
totally  deficient  of  any  dewlap.  It  also  differs  from  the  buffalo  in 
its  forehead  being  flatter,  and  quite  destitute  of  the  convex  form, 
which  is  so  striking  in  all  the  varieties  of  that  animal 

B.  Huffalm,  the  Buffalo.  Forehead  convex,  rounded ;  horns  large, 
flattened  at  the  base,  black  on  the  plane  of  the  face,  bent  down  and 
recurved  at  the  tip;  ears  quite  half  the  length  of  the  head,  slightly 
ciliated ;  fur  rough,  irregular,  bristly,  often  very  far  apart,  on  the 
face  before  the  eyes  two-rowed.  This  animal  is  the  Bat  Bubaltu  at 
Brisson  ;  the  Bat  Bubulii  of  Linnama  ;  BufSe,  French  ;  and  Buffs!, 
Qennan.  A  variety  was  called  by  Shaw  Bat  Arnee,  which  is  the 
Bubalnt  Ana  of  Hodgson. 

Mr.  B.  H.  Hodgson,  who  has  by  his  labours  thrown  so  much  light 
upon  Indian  Eoology,  says  of  the  Indian  Buffaloes  :  "  The  Bhainsa,  or 
Tama  Buffalo,  is   universal  in  India.      The  Arna,  or  Wild  Buffalo, 


impression  as  upon  the  Buffalo,  the  tame  being  still  most  clearly 
referrible  to  the  wild  ones  at  pressnt  frequenting  all  the  great  swampy 
jungles  of  India.  In  the  wilderness  as  in  the  cow-house  there  is  a 
marked  distinction  between  the  long  (macracenu)  and  curved-horned 
{ipirocerui)  buffaloes. 

"  The  Arna  ruts  in  autumn,  gestating  ten  months,  end  produces 
one  or  two  young  in  summer.  It  lives  in  large  herds,  but  in  the 
season  of  love  the  most  lusty  males  lead  off  and  appropriate  several 
females,  with  which  they  form  small  herds  for  the  time.  The  Wild 
Buffalo  is  fully  one- third  larger  than  the  largest  tame  breeds,  measuring 
10  J  feet  from  snout  to  vent,  and  6  or  6}  feet  high  at  the  shoulders, 
and  is  of  such  power  and  vigour  as  by  his  charge  frequently  to 
prostrate  a  well-sized  elephant  It  is  remarkable  for  the  uniform 
shortness  of  the  tail,  which  does  not  extend  lower  than  the  hock,  for 
the  tufts  which  cover  the  forehead  and  knees,  and  lastly  for  the  great 
size  of  its  horns.  They  are  uniformly  in  high  condition,  so  unlike  the 
leanness  and  angularity  of.the  Domestic  Buffalo,  even  at  its  best" 

The  Buffalo  has  been  introduced  into  Italy,  where  it  ie  made  very 
useful  as  a  beast  of  burden,  its  great  strength  giving  it  an  advantage 
over  horses  and  ordinary  oxen,  in  the  marshy  and  swampy  districts 
where  the  roads  are  frequently  two  or  three  feet  deep  with  mud,  A 
singular  fact  with  regard  to  them  is,  that  they  thrive  best  iu  those 
districts  which  are  most  infected  with  malaria.  The  Manilla  Buffalo 
is  also  a  variety  of  this  species. 

B.  Coffer,  the  Cape  Buffalo.  Horns  black,  extremely  large,  and 
flattened  at  their  base,  where  they  cover  the  front,  having  a  direction 
from  within  outwards  and  downwards,  and  then  again  elevated  at 
their  point;  ears  rather  pendant,  and  covered  by. the  home;  dewlap 
large  and  pendant;  skin  with  harsh  hairs  an  inch  lung  of  a  deep 
brown  or  black  colour.     Size  great,  and  proportions  massive. 


This  is  the  Bat  Coffer  of  Sparrmann  and  other  naturalists.  Also 
known  by  the  name  of  the  Cape  Ox.      It  is  a  native  of  South  Africa. 

The  Cape  Buffalo  congregates  in  large  herds.  Thunberg  and  his 
companions  came  suddenly  upon  a  mass  of  £00  or  600,  which  were 
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gnuing  in  a  plain  skirted  by  a  wood.  The  boasts  did  not  boo  thu 
intrude™  till  they  came  within  three  hundred  paces,  when  the  whole 
herd  lifted  their  heads  and  stood  at  a  gaze.  After  a  while  the  buffaloes 
stooped  their  heads  again  to  feed,  and  six  of  the  party  (three  Euro- 
peans and  three  Hottentots),  who  carried  muskets  and  were  accom- 
panied by  others  armed  with  javelins,  marched  up  to  them  within  forty 
pacen,  mien  the  herd  again  lifted  their  heads  and  were  saluted  with 
a  volley,  which  instantaneously  dispersed  them,  leasing  their  wounded 
to  follow  as  they  could.  One  of  these,  an  old  bull,  made  the  travellers 
fly,  but  fell  before  he  reached  the  wood.  This  beast  was  very  thick 
in  the  body,  with  short  legs,  of  a  dark -gray  colour,  and  almost 
destitute  of  hairs.  But  if  a  herd  may  be  approached  thus  safely,  a 
■ingle  outlying  bull  or  a  wounded  one  appears  to  be  a  most  formidable 
antagonist.  The  author  last  quoted  was  botanising  in  a  wood  rather 
behind  his  companions,  when  Auge,  the  gardener  of  the  expedition 
who  went  first,  suddenly  encountered  a  large  old  male  buffalo,  which 
was  lying  down  quite  alone  in  a  spot  of  a  few  square  yards  free  from 
bushes.  No  sooner  did  the  beast  discover  the  poor  gardener  than  he 
rushed  upon  him  with  a  terrible  roar.  Auge  turned  his  horse  short 
round  behind  a  great  tree,  so  as  in  some  measure  to  get  out  of  the 
sight  of  the  buffalo,  which  now  charged  straight  towards  the  sergeant 
who  followed,  and  gored  his  horse  in  the  belly  so  terribly  that  it 
instantly  fell  on  its  back,  with  its  feet  turned  up  in  the  air  and  its 
entrails  hanging  out,  in  which  state  it  lived  almost  half  an  hour. 
In  the  meantime  the  gardener  and  sergeant  had  climbed  up  into  trees 
for  safety.  Thunberg  intent  upon  his  botanising,  and  with  his  ears 
filled  with  the  rustling  of  the  branches  in  the  narrow  pass  where  be 
was  against  bis  saddle  and  baggage,  heard  nothing  of  all  this,  though 
so  near.  But  the  buffalo  had  not  done  yet.  The  sergeant  had 
brought  two  horses  with  him  for  his  journey.  One  of  them,  as  we 
have  seen,  had  been  already  dispatched  ;  the  ofher  now  stood  just  in 
the  way  of  the  buffalo  as  he  was  going  out  of  the  wood.  As  soon  as 
the  infuriated  beast  saw  this  second  horse  he  attacked  it  so  furiously 
that  he  not  only  drove  bis  horns  into  the  horse's  breast  and  out 
again  through  the  very  saddle,  but  threw  it  to  the  ground  with  such 
violence  that  it  instantly  expired,  and  all  the  bones  of  its  body  were 
broken.  Just  as  the  buffalo  was  thus  engaged  with  this  last  horse, 
Thunberg  came  up  to  the  opening  and  beheld  the  frightful  scene. 
The  wood  was  so  thick  that  he  had  neither  room  to  turn  his  horse 
round,  nor  to  get  on  one  side ;  he  therefore  was  obliged  to  take 
refuge  upon  a  tree  into  which  he  climbed,  leaving  his  horse  to  its 
fate.  But  the  buffalo  had  satiated  his  rage,  or  did  not  distinctly  see 
the  new  object,  for  after  his  second  exploit  he  turned  suddenly  round 
and  went  off.  Thunberg  found  his  companions  half  dead  with  fear, 
indeed  the  gardener  was  so  affected  that  he  could  scarcely  speak  for 
some  days  after,  and  the  two  surviving  horses  were  discovered 
shivering  with  fear,  and  unable  to  make  their  escape.     ('  Travels.') 
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Huamnann  ('  Voyage  to  tho  Cape,'  voL  ii.)  gives  agrapbic  description 
of  the  shooting  of  one,  and  of  the  unconquerable  spirit  of  the  animal 
even  in  death  We  can  only  End  room  for  the  final  act  of  the  tragedy. 
"  During  his  fall,  and  before  he  died,"  writes  Sparrmann,  "  he  bellowed 
in  a  most  stupendous  manner ;  and  this  death-aong  of  his  inspired 
every  one  of  us  with  no  small  degree  of  joy  on  account  of  the  victory 
we  had  gained  :  and  so  thoroughly  steeled  frequently  is  the  human 
heart  against  the  sufferings  of  the  brute  creation,  that  we  hastened 
forward  in  order  to  enjoy  the  pleasure  of  seeing  the  buffalo  struggle 
with  the  pangs  of  death.  I  happened  to  be  the  foremost  amongst 
them  ;  but  think  it  impossible  ever  to  behold  anguish,  accompanied 
by  a  savage  fierceness,  painted  in  stronger  colours  than  they  were  in 
the  countenance  of  this  buffalo.  I  was  within  ten  steps  of  him,  when 
lie  perceived  me,  and,  bellowing,  raised  himself  suddenly  again  on  his 
lego.  I  have  had  reason  to  believe  since,  that  I  was  at  the  time  very 
much  frightened;  for  before  I  could  well  take  my  aim  I  fired  off  my 
gun,  and  the  shot  missed  the  whole  of  his  huge  body,  and  only  hit  him  in 
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the  hind  legs,  as  we  afterwards  discovered  by  the  siie  of  the  bill 
Immediately  upon  this  I  fled  away  like  lightning  in  order  to  look  out 
for  some  tree  to  climb  up  into."  The  same  author  gives  the  following 
as  the  measurement  of  a  buffalo : — Length  8  feet,  height  54  feet,  and 
the  fore  legs  21  feet  long :  the  larger  hoofs  S  inches  over.  The  ins- 
tance between  the  point*  of  the  horns  he  states  to  be  frequently  1 
feet.  They  are  black,  and  the  surface,  to  within  about  a  third  part  d 
them,  measured  from  the  base,  is  very  rough  and  craggy.  A  verj 
lively  account  of  a  buffalo-hunt  is  also  given  by  Bruce.  He  gueu? 
the  weight  of  a  bull  that  he  assisted  in  killing  at  nearer  90  Una 
iO  stones.  Ths  horns,  from  the  root,  following  the  line  of  their 
curve,  were  about  62  inches,  and  nearly  9  inches  where  thickest  in 
circumference. 

The  Cape  Buffalo  delights  in  wallowing  in  the  mire,  and  when 
heated  by  bunting  throws  himself  into  the  first  water  he  reaches. 

The  flesh  is  described  by  some  as  good  and  high  flavoured,  1  r 
others  as  ill-grained  and  coarse.  The  difference  in  these  accounts  is 
probably  to  be  traced  to  the  sex,  age,  and  condition  of  the  animal; 
eaten.     The  rhinoceros-like  bide  is  much  sought  after  for  harness,  ic 

The  horns  of  the  domesticated  oxen  of  the  Cape  grow  to  u 


of  the  face  on  the  hinder  edge  of  the  fro 
A.  depratieomit,  the  Anon.  Reddish-brawn,  with  three  small  whit* 
spots  on  the  cheek.  Hale  black,  spot  on  cheek  white.  Female  and 
young  brownish-black.  This  animal  was  first  described  by  Colonel 
H.  Smith  from  a  bead  and  horna  in  the  College  of  Surgeons.  [Ajoi 
He  regarded  it  as  an  antelope.  Since  then  Quoy  and  Qaimerd  have 
figured  the  whole  animal,  and  a  specimen  exists  in  the  British  Museum. 
This  was  brought  from  Celebes. 

ili6o*.  Horns  depressed  at  the  base,  directed  outwarda,  posterior 
on  the  hinder  ridge  of  the  frontal  bone,  which  is  often  very  pronunest, 
recurved  at  the  tips.  Withers  high,  keeled,  supported  by  the  spinoui 
processes  of  the  dorsal  vertebra,  and  suddenly  lower  behind.  Tin 
mtermaxillaries  are  short  and  triangular,  and  do  not  reach  to  the 
nasals.  There  are  three  species  which  Professor  Sundevall  regards  w 
sub  varieties  of  a  variety  of  the  common  bulL  B.  fnmtatit,  the  Qsvii 
It  is  the  Bot  frontalit  of  Lambert;  the  B04  Gaytvs  of  Colebroote; 
Gavays,  Sansc. ;  Oavai  or  Oayal,  Hind. ;  Qobaygoru,  Bene. ;  Gaujsn- 
gell,  Per*. ;  Methana,  Mountaineer*  (Cods,  4c)  east  of  Silhet;  Shiii, 
Mountaineers  (Cuds)  east  of  Chatgoon;  J'hongnua,  Mugs;  Suaec, 
Birmas ;  Gauvera,  Ceylon. 

It  is  nearly  of  the  sire  and  shape  of  the  English  bull.  It  has  abort 
horns,  which  are  distant  at  their  bases,  and  rise  in  a  gentle  curve 
directly  out  and  up  :  a  transverse  section  near  the  base  is  ovate,  the 
thick  end  of  the  section  being  on  the  inside.  The  front  is  broad,  and 
crowned  with  a  tuft  of  lighter  coloured  long  ourved  hair.  The  rjenlio 
is  deep  and  pendant.  It  bus  uo  mane  nor  hump,  but  a  considerable 
elevation  over  the  withers.  Ths  tail  is  short,  the  body  covered  wit* 
a  tolerable  coat  of  straight  dark-brown  hair ;  on  the  belly  it  is  lighter 
coloured ;  and  the  legs  and  face  are  sometimes  white.     (Roxburgh.) 

Dr.  Buchanan  state*  that  the  cry  of  the  Gavll  has  no  resemblance 
to  the  grunt  of  the  Indian  Ox  j  but  a  good  deal  resembles  that  of  the 
buffalo.  It  is  a  kind  of  lowing,  but  shriller,  and  not  near  so  loud  at 
that  of  the  European  Ox.  To  this  the  Oayal,  in  Dr.  Buchanan'* 
opinion,  approaches  much  nearer  than  it  does  to  the  buffalo.  M: 
Hacrae  states  that  the  Oayal  is  found  wild  in  the  range  of  mountain: 
that  form  the  eastern  boundary  of  the  provinoes  of  Aracan,  Chitts 
gong,  Tippera,  and  Silhet  The  Cucis,  or  Lunetas,  a  race  of  people 
inhabiting  the  hills  immediately  to  the  eastward  of  Cbittagang. 
have  herds  of  them  in  a  domesticated  state.  The  animal  is  called 
Gabay  in  the  Hindoo  'Sastra,'  but  seems  however  to  be  little 
known  beyond  the  limits  of  its  native  mountain*,  except  to  the  inha- 
bitants of  the  province*  above  mentioned..  The  same  author  inform! 
us  that  the  Gay dU  is  of  a  dull  heavy  appearance ;  but  at  the  sunt 
time  of  a  form  that  indicates  much  btrength  and  activity,  like  that  of 
the  wild  buffalo.  Its  disposition  is  gentle  ;  even  in  the  wild  stats  oc 
its  native  hills  it  is  not  considered  dangerous,  never  standing  the 
approach  of  man,  much  less  sustaining  his  attack.  The  Cficls  hunt 
the  wild  one*  for  the  sake  of  their  flesh.  The  Oayal  is  a  forest 
animal,  and  prefers  the  tender  shoots  and  leavea  of  shrubs  to  gran; 
it  never  wallows  in  mud  like  tho  buffalo.  It  is  domesticated  by  the 
Cucis,  but  doe*  not  undergo  any  labour.  The  oow  goes  11  (?)  moots! 
with  young,  gives  but  little  milk,  and  does  not  yield  it  long ;  but  thai 
little  is  remarkably  rich,  almost  equalling  cream,  which  it  resembles 
in  colour ;  the  Cucis  however  do  not  make  any  use  of  the  milk,  but 
rear  the  Gsyals  entirely  for  their  flesh  and  skins,  of  which  last,  or 
rather  their  hides,  they  form  their  shields.  These  domesticated  herds 
roam  at  large  in  the  forests  near  their  village  during  the  day,  but 
return  of  their  own  accord  at  evening,  being  early  taught  to  do  this 
by  being  fed  when  young  every  night  with  salt,  of  which  these  animal' 
are  very  fond.  The  Hindoos,  in  the  province  of  Chittagong,  will  not 
kill  this  Oayal  (their  Gabay),  which  they  hold  in  equal  veneration 
with  the  cow,  but  they  hunt  and  kill  another  Oayal  (As'l  Gayal  or 
Seloi)  as  they  do  the  wild  buffalo.  The  form  of  the  animal,  and  the 
way  in  which  it  carries  its  head,  will  be  understood  from  the  following 
figure,  which  is  reduced   from  that  by  a  native  artist,  prefixed  to 


Mr.  Colebrooke's  paper  ('Asiatic  Researches,'  voL  viii.),  to  whioh  we 
refer  the  reador  for  further  interesting  particulars. 


The  G>ril  [BiboM  fnmtuiU). 

Mr.  Bird  proved  that  the  Oayfl  will  breed  with  the  common  Indian 
LuIL  He  brought  a  domesticated  female  Oayfl  from  Chittagong  to 
Dacca,  directed  a  common  bull  (of  tlio  breed  DiswSli.  a  Zebu  of  the 
common  kind  found  in  the  middle  districts  of  Bengal),  which  the 
female  received  upon  being  blinded  with  a  cloth  thrown  over  her  eyes. 
The  offspring  was  a  cow  resembling  mostly  the  Gayal  mother;  and 
from  that  cow,  impregnated  by  a  bull  of  the  same  common  breed, 
another  cow  was  produced,  which  also  had  grown  up,  and  was  in  calf 
by  a  common  bull  when  Mr.  Bird  wrote  his  account.  {'Asiatic 
Researches,' 


The  Gyill   {Bos  frontalis,   Lambert)   is  evidently  not   a  distinct 

Mr.  Lambert  observe*  that  the  hair  of  the  hide  is  soft ;  there  is  no 
crest;  the  lower  lip  is  white  at  the  apex,  and  bristled  with  hairs. 
The  band  of  the  forehead,  including  the  bases  of  the  horns,  is  lead- 
colour;  the  horns  themselves  are  pale.  Length  from  the  tip  of  the 
nose  to  the  and  of  the  tail  0  feet  2  inches ;  from  the  tip  of  the  hoof 
of  the  fore  foot  to  the  top  of  the  rising  of  the  back  i  feet  I J  inches ; 
from  the  tip  of  the  hoof  of  the  hind  leg  to  the  highest  part  of  the 
rump  4  4  feat 

Mr.  Harris,  in  his  letter  to  Mr.  Lambert,  after  identifying  his 
animal  with  Hr.  Lambert's  drawing,  writes  thus  : — "  The  animal 
.  .  .  which  I  have  kept  and  reared  these  last  seven  years,  and 
knew  by  the  name  of  the  Qyall,  is  a  native  of  the  hills  to  the  north- 
east and  east  of  the  Company's  province  of  Chittagong,  in  Bengal, 
inhabitiug  that  range  of  hills  which  separates  it  from  the  country  of 
Aracan.  The  male  Gyall  is  like  our  bull  in  shape  and  appearance, 
but  I  conceive  not  quite  so  tall ;  fa  of  a  blackish-brown  colour ;  the 
horns  abort,  but  thick  and  strong  towards  the  base,  round  which  and 
across  the  frons  the  hair  is  bushy  and  of  a  dirty-white  colour ;  the 
chest  and  forehead  are  broad  and  thick.  He  is  naturally  very  bold, 
and  will  defend  himself  against  any  of  the  beasts  of  prey.  The  female 
differs  little  in  appearance ;  her  horns  are  not  quite  so  large,  and  her 
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make  is  somewhat  more  slender ;  she  is  very  quiet,  is  used  for  all  the 
purposes  of  the  dairy,  as  also  (I  have  been  informed  by  the  natives) 
for  tilling  the  ground,  and  is  more  tractable  than  the  buffalo.  The 
milk  which  these  cows  give  has  a  peculiar  richness  in  it,  arising,  I 
should  conoeive,  from  their  mode  of  feeding,  which  is  always  on  the 
young  shoots  and  branches  of  trees  in  preference  to  grass.  I  con- 
stantly made  it  a  practice  to  allow  them  to  range  abroad  amongst  the 
hills  and  jungles  at  Chittagong  during  the  day  to  browse,  a  keeper 
attending  to  prevent  their  straying  so  far  as  to  endanger  losing  them. 
They  do  not  thrive  in  any  part  of  Bengal  so  Well  ss  in  the  afore- 
mentioned province  and  in  the  adjoining  one,  Tippersh,  where  I 
believe  the  animal  is  also  to  be  found.  I  have  heard  of  one  instance 
of  a  female  Qyall  breeding  with  a  common  bull" 


Bead  of  Gyall  (But  frontalis).  •  Linn.  Trans.' 
The  Juugly-Gau,  Bcouf  dee  Jongles  of  M.  DuvaaoeL,  Bet  SyHrttanut 
of  F.  Cuvier,  is  not  a  distinct  species.  Dr.  Gray  says  that  Duvsucel'i 
drawing  was  taken  from  a  hybrid  specimen  bred  between  a  domastia 
Gyall  and  a  Zebu.  It  was  never  olive  m  Paris,  nor  seen  alive  by 
M.  DuvauoeL 


Jungly-Goo.  (£m  BylMmm),  male. 
B.  Gavnu,  the  dour  or  Osur.    Hind  hoof  only  half  the  sire  of  the 
front  hoof.    Colour  brown  ;  legs  white.    This  is  the  Bat  Gour,  Traill ; 
Bet  Oowtu,  Col,  Smith ;  Bet  aaUtatut,  Cuvier. 

Dr.  Traill  remarks  that  the  only  animal  which  appears  to  have 
affinity  with  the  Gour  is  the  Bos  Governs  of  Colebrooke,  but  the  very 
differed!  form  of  its  hsad,  the  presence  of  a  distinct  dewlap,  and  the 
general  habit  of  the  Gaijal  or  Hayal,  distinguish  it  from  the  Gour. 
Captain  Kogers  assured  Dr.  Traill  tUst  neither  the  descriptions  in 
Mr.  Colebrooke's  communication  nor  the  figure  of  the  Uayol  that 
accompanies  them  had  any  greater  resemblance  to  the  Gour  than 
that  general  one  which  subsists  between  all  the  animals  of  this  genus. 
""  e  size  of  the  animal  is  considerable.  Dr.  Traill  gives  the  dimen- 
of  one  not  fully  grown,  which  measured  from  tip  of  nose  to  and 
of  tail  11  feet  11 J  inches;  from  the  hoof  to  the  withers  6  feet 
11]  inches;  and  from  the  withers  to  the  sternum  8  feet  6  inches, 
"  The  limbs  have  more  of  the  form  of  the  deer  than  any  other  of  the 
bovine  genua" 

The  Gour,  according  to  Captain  Rogers,  occurs  in  several  mountain- 
is  parts  of  Central  India,  but  is  chiefly  found  in  Hyn  Pat  or  Mine 
Paut,    a  high  insulated  mountain   with  a  tabular  summit,   in   the 
>vince  of  Sergojsh,  in  South  Bshar.      "  This  table-land  ia  about 
miles  in  length  by  2*  or  25  miles  in  medial  breadth,  and  rises 
ive  the  neighbouring  plains  probably  2000  feet     The  sides  of  the 
mountain  slope   with  considerable  steepness,  and  are  furrowed  by 
streams  that  water  narrow  valleys,  the  verdant  banks  of  which  are 
the  favourite  haunts  of  (Jours,     On  being  disturbed  they  retreat  Into 
the  thick  jungles  of  saul- trees  whioh  cover  the  sides  of  the  whole 
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range.  The  south-east  ads  of  the  mountain  presents  an  extensive 
mursl  precipice  from  20  to  40  feet  high.  The  rugged  slopes  at  its 
foot  are  covered  by  impenetrable  green  jungle,  and  abound  with  dena 
formed  of  fallen  blocks  of  rook,  the  suitable  retreats  of  tigers,  bears, 
and  hyenas.  The  western  slopes  are  less  rugged,  but  the  soil  ia 
parched,  and  the  forests  seem  withered  by  eioeaa  of  heat.  The 
uummit  of  the  mountain  presents  a  mixture  of  open  lawna  and  woods. 
There  were  once  twenty-fire  villages  on  My  n  Fat,  but  these  have  beau 
long  deserted,  on  account  of  the  number  and  ferocity  of  the  besets  of 
prey.  On  thia  mountain  however  the  Oonr  maintains  his  seat.  The 
Indians  assert  that  even  the  tiger  has  no  chance  in  combat  with  tho 
full-grown  Gout,  though  he  may  occasionally  succeed  in  carrying  off 
an  unprotected  calf.  The  Wild  Buffalo  abounds  in  the  plains  below 
the  mountains,  but  he  so  much  dreads  the  dour,  according  to  the 
natives,  that  he  rarely  attempts  to  invade  ita  haunts ;  and  the  hunting- 
party  only  met  with  three  or  four  urns*  on  the  mountain.  The 
forests  which  shield  the  Qour  abound  however  with  Hog-Doer, 
Seaman  (3am bur  Deer),  and  Porcupines."  Captain  Rogers,  who 
furnished  tie  above  account,  bunted  the  Qour  in  these  wild  and 
romantic  retreats,  and  the  animal,  it  appears,  when  hit  faces  his 
adversary,  ready  to  do  battle.  A  short  bellow,  imitated  bast  by  the 
syllables  ugh-ugh,  waa  the  only  cry  heard  from  the  Qour,  and  that 
not  until  after  it  had  been  wounded.  August  is  the  month  in  which 
the  calf  is  generally  dropped,  and  the  period  of  gestation  is  twelve 
months.  The  large  quantity  of  milk  given  by  the  oow  is  averred  to 
be  occasionally  so  rich  as  to  cause  ths  calf  a  death.  The  first  year  the 
nativs  name  of  the  bull-calf  ia  Purdrsh ;  the  cow-calf  is  called 
Pareeah ;  and  ths  full-grown  oow  Go&rin.  The  Goura  herd  together 
in  parties  varying  from  ten  to  twenty ;  they  browse  on  the  leaves  and 
tender  ahoota  of  trees  and  shrubs,  and  also  graze  on  ths  banks  of  ths 
streams.  In  the  cold  weather  the  eeul-foresU  are  their  places  of  con- 
cealment, and  the  heats  bring  them  out  to  feed  in  the  green  lawna  and 
valleys.  They  do  not  it  seems  wallow  in  swamp  and  mire  like  tile 
Buffalo.  If  the  natives  are  to  be  credited  the  Qour  will  not  brook 
captivity ;  even  if  taken  very  young  the  mountain-calf  droops  and 
dies.  ('Edinburgh  Philosophical  Journal,'  roL  li. )  Mr.  Hodgson  says 
it  ia  exceedingly  difficult  to  rear  the  Qour  in  confinement,  although 
attempts  are  constantly  being  made  by  the  Court  of  Nepaul. 

General  Hardwickcf' Zoological  Journal,'  vol.  iii.)  gives  a  figure  of  a 
pair  of  horns  of  the  "Bo*  (Suit,  or  wild  bull  of  the  mountainous  district 
of  Ramgurh,  and  table-land  of  Sirgoojlhs,"  from  which  our  cut  is  taken. 
The  Qour  to  which  they  belonged  was  killed,  as  General  Hardwicke 
believed,  by  the  same  bunting-party  described  by  Captain  Rogers,  and 
they  were  presented  to  the  General  by  the  principal  member  of  that 
party,  Major  Boughaedge.  These  horns  were  15  inches  between 
the  tips. 


and  tail.  They  willingly  live  with  the  common  cows,  and  breed  with 
them.  The  long  white  hairs  of  the  tail  are  dyed  red  to  form  the 
tufts  of  hair  on  the  caps  of  the  Chinese.  (Pallas,  '  Act.  Acad.  Fetrop.' 
1TTT,  250J 

"  The  Yaks  used  for  the  plough  are  ugly  and  short-legged,  and  hold 
their  heads  very  low.  The  beautiful  long  silky  hair  banging  from 
below  the  belly  ia  almost  if  not  entirely  wanting  in  them,  no  leu 
than  the  bushy  tail,  which  their  avaricious  owners  commonly  cut  off 
as  an  article  of  trade.  They  are  guided  by  the  nose.  (Hoflmaister, 
'  Travels  in  Ceylon,'  (to.,  4(1.) 

"TheYak-Oxus^inridingisaninfinitelyhandaomeranimaL  Ithaa 
a  stately  hump,  a  rich  silky  banging  tail  nearly  reaching  the  ground, 
twisted  horns,  a  nobis  bearing,  and  an  erect  head  (p.  441).  They  are 
very  shy,  and  kick  with  their  hind  feet,  turning  their  bead  round 


fringe  under  the  body,  and  the  bushy  tail,  Both  of  which  sweep  the 
ground.  ....  As  the  steepness  increased,  these  poor  animals 
began  to  moan,  or  rather  grunt,  m  the  moat  melancholy  manner,  and 
thia  unearthly  music  gradually  rose  to  such  a  violent  rattle,  that 
driven  rather  by  its  irksome  sound  than  by  the  discomfort  of  our 
saddleless  seat,  we  dismounted  at  tile  end  of  the  first  half-hour 
(p.  44SV' 

The  Yak,  or  Chauri  Qau,  inhabits  all  the  loftiest  plateaus  of  high 
Asia,  between  the  Altai  and  the  Himalaya,  the  Belur  Tag,  and  the 
Poling  Mountains,  and  is  found  tame  as  well  as  wild.  It  cannot  live 
on  the  south  Bide  of  the  Himalaya  beyond  the  immediate  vicinity  of 
the  snow,  where  the  tribes  of  Cachars  on  the  jnxta-nivean  regions  of  the 
sab-Himalayas  rear  large  herds  of  it,  and  cross-breed  with  the 
common-ox.  They  rut  in  winter,  and  produce  young  in  autumn. 
Cowum  simple,  not  sacked,  nor  banded,  four  inches  long ;  ribs  14 
or  19  pairs;  true  dorsal  ridge  confined  to  the  withers;  dewlap  none. 
(Hodgson.) 

Ovibot\  Horns  very  wide,  and  touching  each  other  at  their  base, 
then  applied  to  the  sides  of  the  head,  and  having  the  points  suddenly 
turned  up ;  no  naked  muzzle,  and  no  furrow  on  the  upper  lip  ; 
chanfreio  narrow  at  the  end,  very  square,  resembling  that  of  tho 
sheep  ;  ears  short ;  limbs  robust ;  tail  very  short. 

0.  motchatut,  the  Musk  Ox.  Size  of  Highland  cattle ;  horns  broad  at 
origin,  covering  the  brow  and  whole  crown  of  the  head,  and  touching; 
each  other  throughout  from  before  backwards.  As  each  horn  rises  from 
its  flatly  convex  base,  it  becomes  round  and  tapering,  curving  directly 
downwards  between  the  eye  and  the  ear,  until  it  reaches  the  angle  of 
the  mouth,  when  it  turns  upwards  in  the  segment  of  a  circle  to  above 
the  level  of  the  eye  ;  for  half  its  length  it  is  dull,  white,  and  rough, 
and  beyond  smooth  and  shining ;  near  the  point  tt  becomes  black. 


Horns  of  Gum  [Bat  Ouur).    Hardwtake. 

B.  Banting,  the  Banting,  or  Sumatra.il  Ox.  Colour  black,  distinct 
large  spot  on  rump,  and  legs  white.  This  ia  the  But  Banting  of  Sir 
Etamford  Raffles,  But  UuetiprymTUU  of  Quoy  and  Qaimard,  But  Son- 
.'atfwofMuller.  It  is  a  native  of  Java,  Borneo,  and  Ball  There  is  a 
stuffed  specimen  and  skeleton  in  the  British  Museum.  Vasey  in  his  '  Ox- 
Tribe,' has  given  a  figure,  and  observes  that  it  "bears  some  resemblance 
to  the  Qour,  but  in  ths  skeleton  of  the  Qour  the  sacrum  consists  of  5 
vertebra  and  the  tail  of  19,  while  in  the  skeleton  of  the  Banting  the 
sacrum  consists  of  but  4  vertebra  and  the  tail  of  18." 

The  next  genus  is  Bitan,  of  which  there  are  two  species,  one 
European,  the  other  American.     [Bison.] 

Potphagtu.  Home  subeylindrical,  curved  outward  on  the  front  of 
the  occipital  ridge  ;  nose  hairy,  with  a  narrow  bald  muffle  between  the 
nostrils;  hoofs  moderately  thick,  not  dilated  or  expanded  on  the 
outer  side,  square  and  straight  in  front;  tail  moderate,  not  reaching 
to  the  hocks,  and  covered  with  long  hair  ;  teats  four,  narrowing  behind. 
There  is  but  one  species,  P.  gnomon,  tho  Yak,  or  Sarlyk.  It  is 
black ;  the  back  and  tail  often  white.  It  is  the  Bot  omnnuns  of 
Linnnua  ;  Bat  PoipKagui  of  Colonel  H.  Smith.  It  has  also  been 
called  the  Grunting  Ox,  the  Grunting  Bull,  Svora-Goy,  and  Bubul. 
There  are  several  rarietiea,  called  the  Noble  Yak,  the  Plough  Yak,  the 
Ghainorik,  and  Wild  Yak.  The  following  notices  of  the  Yak  are 
given  in  the  Catalogue  of  the  British  Museum  ;— 

"  The  Yaks  dislike  the  warmth  of  summer,  and  hide  themselves  in 
the  shadeand water;  they  awimwell;  both  sexes  grunt  like  a  pig.  The 
calves  are  covered  with  rough  black  curled  hair,  like  a  curled  haired 
dog.   When  of  three  months  ohitiiey  obtain  the  long  hair  on  the  body 


General  colour  of  the  hair  brown,  long,  matted,  and  rather  curled 
on  the  neck  and  between  the  shoulders,  where  it  is  rather  grizzled,  on 
the  back  and  hips  long  but  lying  smoothly  ;  on  the  shoulders,  sides, 
and  thighs  it  is  so  long  as  to  hang  down  below  the  middle  of  the  leg. 
There  is  on  the  centre  of  tho  back  a  mark  of  a  soiled  brownish-white, 
called  by  Captain  Fairy  the  saddle.  On  the  throat  and  chest  the 
hair  ia  very  straight  and  long,  and  together  with  the  long  hair  on  the 
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lower  jaw,  hangs  down  like  a  beard  and  dewlap.  The  short  tail  is 
concealed  by  the  fur  of  the  hips.  There  is  a  large  quantity  of  fine 
brownish  ash-coloured  wool  or  down  among  the  hair  covering  the 
body.  The  hair  on  the  legs  is  short,  dull  brownish-white,  unmixed 
with  wooL  The  hoofs  are  longer  than  those  of  the  Caribou,  but  so 
similar  in  form  that  it  requires  the  eye  of  a  practised  hunter  to 
distinguish  the  impressions.  In  the  cow,  which  is  smaller  than  the 
bull,  the  horns  are  smaller,  and  their  bases,  instead  of  touching,  are 
separated  by  a  hairy  space.  The  hair  on  the  throat  and  chest  is  also 
shorter. 

This  is  the  Bceuf  Musque*  of  Jeremie ;  Musk-Ox  of  Drage,  Dobbs, 
Ellis,  Pennant,  Hearne,  and  Parry ;  Bos  moschotus  of  Gmelin,  Sabine, 
and  Richardson  (Parry's  '  Second  Voyage ') ;  Mateeh  Moostoos  (Ugly 
Bison)  of  the  Cree  Indians ;  Adgiddah-yawseh  (Little  Bison)  of  the 
Chepewyans  and  Copper  Indians ;  and  Oomingmakof  the  Esquimaux. 

The  Barren  Lands  of  America  lying  to  the  northward  of  the  60th 
parallel  are  the  principal  habitations  of  the  Musk-Ox.  Tracks  were 
once  seen  by  Hearne  within  a  few  miles  of  Fort  Churchill,  in  lat.  59° ; 
and  he  saw  many  in  his  first  northern  journey,  in  about  lat.  61°. 
Richardson  was  informed  that  they  do  not  now  come  so  far  to  the 
southward  even  on  the  Hudson's  Bay  shore ;  and  he  adds  that  farther 
to  the  westward  they  are  rarely  seen  in  any  numbers  lower  than 
lat.  67°,  although,  from  portions  of  their  skulls  and  horns  which  are 
occasionally  found  near  the  northern  borders  of  the  Great  Slave  Lake, 
he  thinks  it  probable  that  they  ranged  at  no  very  distant  period  over 
the  whole  country  lying  between  that  great  sheet  of  water  and  the 
Polar  Sea.  He  hod  not  heard  of  their  having  been  seen  on  the  banks 
of  Mackenzie's  Rivsr  to  the  southward  of  Great  Bear  Lake,  and  he 
states  that  they  do  not  come  to  the  south-western  end  of  that  lake, 
although  they  existed  in  numbers  on  its  north-eastern  arm.  "  They 
range,"  continues  he,  "  over  the  islands  which  lie  to  the  north  of  the 
American  continent,  so  far  as  Melville  Island,  in  lat.  75°,  but  they  do 
not,  like  the  rein-deer,  extend  to  Greenland,  Spitsbergen,  or  Lapland. 
From  Indian  information  we  learn  that  to  the  westward  of  the  Rocky 
Mountains  which  skirt  the  Mackenzie  there  is  an  extensive  tract  of 
barren  country,  which  is  also  inhabited  by  the  musk-ox  and  rein-deer. 
It  is  to  the  Russian  traders  that  we  must  look  for  information  on  this 
head;  but  it  is  probable  that,  owing  to  the  greater  mildness  of  the 
climate  to  the  westward  of  the  Rocky  Mountains,  the  musk-ox,  which 
affects  a  cold  barren  district,  where  grass  is  replaced  by  lichens,  does 
not  range  so  far  to  the  southward  on  the  Pacific  coast  as  it  does  on 
the  shores  of  Hudson's  Bay.  It  is  not  known  in  New  Caledonia  nor 
on  the  banks  of  the  Columbia,  nor  is  it  found  on  the  Rocky  Mountain 
ridge  at  the  usual  crossing  places  near  the  sources  of  the  Peace,  Elk, 
and  Saskatchewan  rivers.  It  is  therefore  fair  to  conclude  that  the 
animal  described  by  Fathers  Marco  de  Nica  and  Gomara  as  an 
inhabitant  of  New  Mexico,  and  which  Pennant  refers  to  the  musk-ox, 
is  of  a  different  species.  The  musk-ox  has  not  crossed  over  to  the 
Asiatic  shore,  and  does  not  exist  in  Siberia,  although  fossil  skulls 
have  been  found  there  of  a  species  nearly  allied,  which  has  been 
enumerated  in  systematic  works  under  the  name  of  Ovibos  Pattontis. 
The  appearance  of  musk-oxen  on  Melville  Island  in  the  month  of  May, 
as  ascertained  on  Captain  Parry's  first  voyage,  is  interesting,  not 
merely  as  a  part  of  their  natural  history,  but  as  giving  us  reason  to 
infer  that  a  chain  of  islands  lies  between  Melville  Island  and  Cape 
Lyon,  or  that  Wollaston  and  Banks'  Lands  form  one  great  island, 
over  which  the  migrations  of  the  animals  must  have  been  performed. 
The  districts  inhabited  by  the  musk-ox  are  the  proper  lands  of  the 
Esquimaux ;  and  neither  the  northern  Indians  nor  the  Crees  have 
an  original  name  for  it,  both  terming  it  Bison  with  an  additional 
epithet." 

Sir.  John  Richardson,  who  had  the  best  opportunities  of  coming  at 
the  truth,  informs  us  that  the  country  frequented  by  the  Musk-Ox  is 
mostly  rocky,  and  destitute  of  wood,  except  on  the  banks  of  the  larger 
rivers,  which  are  more  or  less  thickly  clothed  with  spruce-trees. 
Their  food,  he  tells  us,  is  similar  to  that  of  the  Caribou,  grass  at  one 
season  and  lichens  at  another ;  and  the  contents  of  its  paunch  are 
eaten  by  the  natives  with  the  same  relish  as  that  with  which  they 
devour  the  '  nerrooks '  of  the  Caribou.  The  dung  is  voided  in  round 
pellets,  which  are  larger  than  those  whioh  come  from  the  Caribou. 
The  animal  runs  fast,  short  as  are  its  legs,  and  hills  and  rocks  are  easily 
climbed  by  this  ox  of  the  northern  deserts.  One  pursued  by  Richard- 
son's party  on  the  banks  of  the  Coppermine  River  scaled  a  lofty  sand- 
cliff  with  so  great  a  declivity  that  they  were  obliged  to  crawl  on  hands 
and  knees  to  follow  the  chase.  The  musk-oxen  assemble  in  herds  of 
from  twenty  to  thirty,  are  in  their  rut  about  the  end  of  August  and 
beginning  of  September,  and  bring  forth  one  calf  about  the  latter  end 
of  May  or  beginning  of  June.  Hearne  accounts  for  the  few  bulls 
which  are  seen  by  supposing  that  they  kill  each  other  in  their  contests 
for  the  cows. 

Richardson  thus  graphically  describes  the  terror  of  a  huddled  herd : 
— "  If  the  hunters  keep  themselves  concealed  when  they  fire  upon  a 
herd  of  musk-oxen,  the  poor  animals  mistake  the  noise  for  thimder, 
and,  forming  themselves  into  a  group,  crowd  nearer  and  nearer 
together  as  their  companions  fall  around  them ;  but  should  they 
discover  their  enemies  by  sight,  or  by  their  sense  of  smell,  which  is 
very  acute,  the  whole  herd  seek  for  safety  by  instant  flight.  The  bulls 
however  are  very  irascible,  and  particularly  when  wounded,  will  often 


attack  the  hunter,  and  endanger  his  life  unless  he  possesses  both 
activity  and  presence  of  mind.  The  Esquimaux,  who  are  well  accus- 
tomed to  the  pursuit  of  this  animal,  sometimes  turn  its  irritable 
disposition  to  good  account ;  for  an  expert  hunter  having  provoked  a 
bull  to  attack  him,  wheels  round  it  more  quickly  than  it  can  turn,  and 
by  repeated  stabs  in  the  belly  puts  an  end  to  its  life." 

Mr.  Jeremie,  who  first  brought  the  animal  into  notice,  carried  some 
of  its  wool  to  France,  where  some  Btockings  were  made  of  it,  said  to 
have  been  equal  to  the  finest  silk.  Sir  John  Richardson  says  that  this 
wool  resembles  that  of  the  Bison,  but  is  perhaps  finer,  and  would  in 
his  opinion  be  highly  useful  in  the  arts,  if  it  could  be  procured  in 
sufficient  quantity.  The  same  author  informs  us  that  when  the  animal 
is  fat  its  flesh  is  well  tasted,  and  resembles  that  of  the  Caribou,  but 
has  a  coarser  grain.  The  flesh  of  the  bulls  is  high  flavoured,  and 
both  bulls  and  cows  when  lean  smell  strongly  of  musk,  their  flesh  at 
the  same  time  being  very  dark  and  tough,  and  certainly  far  inferior  to 
that  of  any  other  ruminating  animal  in  North  America.  The  carcass 
of  a  Musk-Ox  weighs,  exclusive  of  the  offal,  about  three  hundred- 
weight, or  nearly  three  times  as  much  as  a  Barren-Ground  Caribou, 
and  twice  as  much  as  one  of  the  Woodland  Caribou.  (Richardson, 
'  Fauna  Boreali-  Americana.') 

Budorcos.  Muzzle  hairy,  with  a  small  naked  muffle  only  edging 
the  nostrils ;  ears  narrow,  pointed.  The  fur  consists  of  short,  harsh, 
adpressed  hair;  the  tail  is  short,  very  depressed,  and  hairy,  like  the 
tail  of  a  goat;  the  head  is  large  and  heavy;  the  lips  taper,  and  are  clad 
with  hair  like  sheep;  the  horns  are  round,  smooth,  lunate;  they  are 
nearly  in  contact  on  the  top  of  the  head;  their  direction  is  vertically 
upward,  then  horizontally  outward,  or  to  the  sides,  and  then  almost  as 
horizontally  backward ;  the  limbs  short  and  straight ;  the  hoofs  broad. 
The  only  species  of  this  genus  is  the  B.  toxicola,  the  Takin.  It  is  the 
Nemorhaedus  of  Turner.  It  is  an  inhabitant  of  the  Eastern  Himalaya. 
It  is  called  Takin  by  the  Mishmis,  and  Ken  by  the  Khamtis.  There 
has  been  some  difference  of  opinion  as  to  the  proper  position  of  this 
animal,  but  we  have  followed  Dr.  J.  E.  Gray  m  placing  it  amongst 
the  Bovcce. 

Fossil  BovecB. 

Remains  of  oxen  and  deer  occur  abundantly  in  the  Tertiary  Beds, 
with  extinct  species  of  existing  genera  of  Pachydermata,  such  as  the 
elephant,  rhinoceros,  hippopotamus,  and  horse,  the  extinct  genus 
Mastodon,  and  large  Carnivora,  as  the  tiger,  hyaena,  and  bear. 

The  most  interesting  of  these  is  the  Bos  primigmius. 

Mr.  Woods,  in  a  paper  on  some  fossil  bones  found  in  Wiltshire,  says, 
"  It  has  occasioned  some  speculation  among  zoologists  to  appropriate 
to  the  large  herbivorous  animals,  of  which  these  skulls  and  scattered 
bones  are  now  the  only  vestiges,  their  proper  place  in  the  system  of 
nature.  Cuvier  however  has  fixed  then-  characters,  and  has  declared 
them  to  resemble  the  skulls  of  the  present  oxen  so  closely,  that  there 
can  be  little  doubt  of  their  having  belonged  to  the  stock  from  which 
the  latter  have  all  proceeded ;  these  having  however  degenerated  in 
size,  and  varied  from  them  and  from  each  other  in  minor  points,  owing 
to  differences  in  climate,  food,  and  other  causes  depending  upon 
domestication,  their  magnitude  is  at  least  one-third  greater  than  that 
of  the  largest  breed  of  modern  oxen,  and  their  horns  are  much  more 
massive." 

We  have  seen  that  Professor  Owen  is  of  opinion  that  the  Bos  primi- 
gmius is  a  distinct  species  from  the  Common  Ox.  That  it  is  distinct 
from  the  Bison  or  Aurochs  was  pointed  out  by  Bojanus,  at  the  same 
time  we  have  abundant  evidence  that  it  existed  in  Great  Britain  with 
the  Aurochs,  with  the  bones  of  which  its  remains  are  found  constantly 
associated.  "The  characters  of  Bos  primigmius"  says  Professor 
Owen,  "as  contrasted  with  the  Bison priscus,  may  be  advantageously 
studied  in  the  magnificent  specimen  of  an  entire  skull,  from  near 
Athol  in  Perthshire,  now  in  the  British  Museum.  The  concave  fore- 
head, with  its  Blight  median  longitudinal  ridge ;  the  origin  of  the 
horns  at  the  extremities  of  the  sharp  ridge  which  divides  the  frontal 
from  the  occipital  regions;  the  acute  angle  at  which  these  two 
surfaces  of  the  cranium  meet  to  form  the  above  ridge,  all  identify 
this  specimen  with  the  Bos  primigmius  described  by  Cuvier,  Bojanus, 
and  Fremery.  The  cores  of  the  horns  bend  at  first  slightly  backward 
and  upward,  then  downward  and  forward,  and  finally  inward  and 
upward,  describing  a  graceful  double  curvature ;  they  are  tuberculate 
at  the  base,  moderately  impressed  by  longitudinal  grooves,  and 
irregularly  perforated.  The  skull  is  one  yard  in  length,  and  the  span 
of  the  horn-cores  is  3  feet  6  inches ;  but  other  British  specimens  of 
the  Bos  primigmius  have  shown  superior  dimensions  of  the  bony 
supports  of  the  horns.  The  breadth  of  the  forehead  between  the 
horns  is  104  inches ;  from  the  middle  of  the  occipital  ridge  to  the  back 
part  of  the  orbit  it  measures  13  inches ;  the  length  of  the  series  of  the 
upper  molar  teeth  is  64  inches,  the  breadth  of  the  occipital  condyles 
is  6  inches." 

The  difference  between  the  B.  pfimigmius  and  the  domestic  ox  is 
seen  most  in  its  diminutive  size  and  the  comparative  shortness  as  well 
as  fineness  of  its  horns.  Specimens  of  B.  primigmius  have  been  found 
by  Mr.  John  Brown  in  the  London  Clay  of  Clacton,  on  the  Essex  coast, 
by  Mr.  H.  Woods  in  the  bed  of  the  Avon,  by  Mr.  Wickham  Flower  in 
the  London  Clay  of  Heme  Bay,  and  in  many  other  places. 

In  addition  to  this  species  Professor  Owen  describes  another  fossil 
|  species  which  ho  has  named  B.  longifrons.    The  first  known  specimen 


BOVISTA.  re 

'  of  this  aperies  ma  obtained  by  John  Hunter  from  a  bos;  in  Ireland. 
and  was  described  by  Professor  Owen  aa  a  distinct  species.      Other 

!  specimens   bare  since   been   brought  to   light        Dr.    Robert     Ball 

'  described,  in  the  '  Proceeding*  of  the  Royal  Irish  Academy,'  for  1  S3S. 
remains  of  this  species,  obtained  from  considerable  depths  in  bops  is 

i  Westmeath,  Tyrone,  and  Longford.     Remains  of  it  have   also  ben 
found  in  Essex,  Middlesex,  DeTonshire,  and  other  parts  of  England 

Of  this  species  Professor  Owen  says,  "It  haa  been  remarked  in  i 
former  section  that  the  domesticated  descendants  of  a  primitive  wild 
race  of  cattle  were  more  likely  to  be  met  with  in  the  mountains  thsa 
in  the  lowlands  of  Britain,  because  the  aboriginea,  retaining  their  I 
ground  longest  in  the  mountain  fastnesses,  may  be  supposed  to  ban 
driven  thither  such  domestic  cattle  sa  they  possessed  before  the  foreiga 
invasion,  and  which  we  may  presume  therefore  to  hare  been  derived 
from  the  subjugation  of  a  native  species  of  Bot. 

"In  this  field  of  conjecture  the  moat  probable  one  will  be  admitted 
to  be  that  which  points  to  the  Boi  l/mgifroru  as  the  species  white. 
Would  bs  domesticatsd  by  the  aboriginea  of  Britain  before  the  Romas 
invasion.  Had  the  Bot  primujemui  been  the  source  wa  might  fax* 
expected  the  Highland  and  Welsh  cattle  to  have  retained  some  of  the 
characteristics  of  their  great  progenitors,  and  to  have  been  distin- 
guished from  other  domestic  breeds  by  their  superior  aixe  and  the 
length  of  their  horns.  The  Kyloss  and  the  Runt*  are,  on  the  contrary, 
remarkable  for  their  small  size,  and  are  characterised  either  by  short 
horns,  aa  in  the  Aw  longifront,  or  by  the  entire  absence  of  then 
I'eapona" 

The  following  fossil  species  have  been  also  named : — Sm  trtxAoeenu 
(Hermann  von  Meyer),  aub-Apennine  beds ;  Ruffle  Foaaile  de  Siberia 
(Cut.};  Bot  (Sum  I]  bvmbifront  (Harlan),  Big-Bone- Lick,  North 
America  ;  Bot  Patlatii  (Dekayt,  BotmoteAatmt/ottUit(t),  Bet  eajsefara- 
latut  (T)  (Fischer),  Siberia  and  North  America ;  Bot  sefowasu  (Robert,), 
Cuaaao,  Haute  Loirs. 

Abundant  remains  of  the  Ox  were  found  by  Captain  Cauttey  in  the 
Sswalik  Mountains,  at  the  southern  foot  of  the  Himalayas,  betwea 
the  Sutloj  and  the  Ganges,  partly  lying  on  the  slopes  among  the  rains 
of  fallen  cliffs,  and  partly  in  situ  in  the  sandstone,  in  company  with 
the  bones  of  mastodon,  elephant,  rhinoceros,  hippopotamus,  hag, 
horse  (comparatively  scarce),  elk,  deer  (several  vanetiea) ;  Caraivan, 
canine  and  feline  (comparatively  scarce) ;  crocodile,  gavial,  fat**, 
Trionyx,   and   fishes.       There  were  also    portions    of    undeacribed 

BOVISTA,  a  genu*  of  plants  belonging  to  the  natural  order  Fungi. 
This  name  was  given  it  by  Dillenius,  and  is  a  Latinised  version  of 
Boflst,  its  German  name.  In  many  parts  of  England  its  common 
name  is  Bullnoe,  and  some  writers  call  it  Bull  Puff-Ball.  The  genua 
Bovista  was  at  ons  time  included  under  Lt/toptrdon  [Ltcopkhdos), 
and  the  type  of  the  genus,  Bovitta  ijiganlea,  wss  called  by  LinnKua 
Lycoprrdon  Bovitta.  The  present  Lycoprrdon  Bovitta  is  the  common 
or  Wolf  Puff-BalL  The  difference  between  the  genera  is,  that  Lyeo- 
pcrdtm  haa  a  single  peridium,  while  Bovitta  has  a  double  one. 

The  Bovitta  gigaatta.  Bull  Puff-Ball,  Frog's  Cheese,  and  Bullfiee, 
is  interesting  on  account  of  the  enormous  sire  it  attains.  It  has  tb* 
form  of  a  flattened  ball,  at  first  of  a  perfectly  white  colour.  Sped 
mens  have  been  gathered  measuring  as  much  as  8  feet  in  circumference. 
When  they  have  attained  their  full  sixe,  they  begin  to  change  colour ; 
the  external  peridium  cracks  and  peels  off,  the  inner  one  also  burst* 
at  the  apex.  The  interior  is  composed  of  a  xnaaa  of  tissue,  which 
when  young  is  white  and  moist,  but  at  length  becomes  coloured  and 
dry,  and  on  being  pressed  emits  a  large  quantity  of  powdery  matter, 
which  on  being  examined  is  found  to  consist  entirely  of  anorule*. 
On  examining  the  maaa  inside  it  is  found  to  consist  of  filament* 
which  are  mixed  with  sporules.  Burnett  says,  "  It  is  probably 
the  smoke  that  arises  from  these  fungi  when  burned,  or  some 
of  their  allies,  the  Lycoperdona,  which  forms  the  secret  method 
advantageously  employed  by  some  persona  who  keep  bees,  in  order 
to  atupify  the  insects  without  killing  them,  while  their  hives  are 
being  robbed    of  all   their  honey."      Oerarde  says,   "  The   common 

Cplo  use  this  fungus  to  kill  or  smoulder  their  bees."  This  practice 
recently  led  to  a  curious  discovery.  Mr.  H.  R  W.  Richardson, 
a  surgeon,  living  at  Mortlake,  struck  with  the  fact  of  ita  itupirying 
bete,  wsa  induced  to  try  ita  effects  upon  other  """*<■  Cats  and 
dogs  having  been  submitted  to  the  action  of  amoks  from  the  burning 
fungus,  they  were  found  to  be  narcotised. in  the  same  manner  aa  if 
under  the  influence  of  ether  or  chloroform.  A  dog  with  a  large 
tumour  of  the  abdomen  was  narcotised,  and  whilst  under  its  influence 
the  tumour  was  removed,  the  animal  giving  no  sign  of  pain.  The 
narcotic  principle  seems  to  be  formed  during  the  process  of  combustion. 
Mr.  Richardson  found  that  it  was  capable  of  producing  the  death  of 
animals.  At  present  no  advantage  seems  to  be  gained  by  adminis- 
tering this  vapour  instead  of  ether  or  chloroform  ;  at  the  same  time, 
it  is  an  interesting  fact  in  the  history  of  the  properties  of  plants.  It 
is  curious  that  this  fungus  is  stated  by  Dr.  Badbam  to  be  amongst 
those  which  are  eatable.  He  says  however  that  "  no  fungus  requires 
to  be  eaten  so  soon  after  gathering  as  this,"  and  adds,  in  a  note,  that 
he  haa  been  informed  that  it  ia  sometimes  esrved  on  state  occasions 
at  the  Freemasons'  Tavern.  The  beat  way  of  cooking  it  ia  "to  cut  it 
into  slices,  and  fry  these  in  egg  and  bread  crumbs."  In  Mr.  Richard- 
son's experiments  the  dried  fungus  was  employed.  An  Italian  specks, 
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the  B.  fiafwaata,  which  grows  in  great  abundance  on  the  heaths  near  constantly  present  in 
Florence,  is  collected  sod  sold  ill  the  markets,  and,  according  to  for  drinking  purposes. 
Michcli,  is  an  esteemed  article  of  food.  ! 

(Bischoff,  Matieinucli  PharmaceutUche  Bolanii ;  Burnett,  Outline* 
of  Botany;  AtttKialitm  Medical  Journal,  No.  xxii.)  I 

BOWERBANKIA,  a  genua  of  Aacidioid  Polypes,  or  Polyioa,  I 
belonging  to  the  family  Vaiculariadce.  It  was  named  by  Dr.  Farre  in  . 
honour  of  Mr.  J.  S.  Bowerbank.  The  following  character  is  given  by  I 
Dr.  Johnston  in  his  'British  Zoophytes : '—Polypidom  eonfervoid, 
nuitted  or  irregularly  branched ;  the  cells  sessile,  unilateral,  irregular; 
the  inflected  portion  with  a  spinous  or  filamentous  rim.  The  polypea  I 
ascidian,  with  ten  ciliated  tentacula,  and  *  strong  gizzard.  There  la 
but  one  British  species,  B.  iraoricoto.  It  has  Ovate  or  ovate-cylin- 
drical cells,  which  are  irregularly  scattered  on  the  polypidom  in  dense 
clusters.  In  its  young  state  the  polypidom  is  creeping  and  matted  ; 
but  as  it  arrives  at  maturity  it  becomes  arbuacular  and  erect.  From 
this  circumstance  several  names  have  been  given  to  this  species.  It 
is  found  growing  on  the  Pud  and  corallines  which  are  exposed  at 
low  water,  and  very  generally  distributed  on  the  British  const  It 
grows  in  profusion  on  the  chains  of  the  steam-ferries  at  Southampton 
and  Portsmouth.     (Johnston,  Bntith  Zoophytet.) 

BOWSTBINO-HEMP.    [Sawsevixha.] 

BRACHE'LYTRA,  a  division  of  the  order  Coitoptera.  The  insects 
of  this  section  (which  answer*  to  Linnaraa'a  genua  Staphylinat)  may 
be  distinguished  by  the  elongate  form  of  the  body  and  the  shortness 
of  the  wing-cases,  which  in  most  instances  scarcely  cover  one-third  of 
the  length  of  the  abdomen :  their  maxilla)  are  furnished  with  only 
one  palpus.  The  apex  of  the  abdomen  is  provided  with  two  vesicle*, 
which  can  be  protruded  at  tho  will  of  the  sauna] 

The  habits  of  the  Brachtlytra  are  very  various,  but  the  greater 
number  of  the  species  are  found  in  putrid  animal  or  vegetable 
substances,  upon  which  they  feed  ;  some  are  carnivorous.  The 
shortness  of  the  wing-cases  probably  allows  of  a  greater  flexibility 
in  the  body. 

BRA'CHINUS,  a  genus  of  Insects  belonging  to  the  order  Colioptera 
and  the  section  Truncatipeonet.  Generic  characters  :— Body  oblong ; 
head  and  thorax  comparatively  narrow,  the  latter  generally  somewhat 


Bruchionui  wrenfari 
s,  Botatarj  cilia  ;  S,  Internal  branchial  < 

J,  stomach  ;  g,  appendage!  ol 


highly  magnified'. 


meanis  wmen  maicaie  me  nunory  01  xne  stratmcaixon  01  our 
Comparatively  few  of  the  species  exist  in  the  sesa  of  the 
day,  but  in  former  periods  of  the  earth's  surface  they  occupied 
ition  now  taken  by  the  Lamellibranchiate  MoUvteo. 


of  a  truncated  heart-shape ;  palpi  and  antennas  rather  thick,  th< 
terminal  joint  of  the  former  is  slightly  thicker  than  the  basal  joints, 
and  has  its  apex  truncated ;  mentum  emerginate,  and  furnished  with 
a  small  tooth-like  prooesa  in  the  middle. 

The  Brochmi  possess  a  remarkable  power  of  violently  expelling 
from  the  anus  a  pungent  acrid  fluid,  which,  if  the  species  be  large, 
has  the  power  of  producing  a  discoloration  of  the  skin  similar  to  that 
caused  by  nitric  acid.  A  loud  report,  considering  the  size  of  the 
insect,  accompanies  the  expulsion  of  this  fluid,  which  being  discharged 
instantly  evaporates.  < 

About  five  species  of  the  genua  Bt-ttchinui  have  been  found 
country,  of  which  B.  crepitant  is  the  most  common.  It  is  found  under 
stones,  and  occurs  plentifully  in  chalky  districts.  This  species  i 
rather  leas  than  half  an  inch  long ;  the  bead,  thorax,  and  legs  are  o 
a  yellowish-red  colour;  the  wing-cases  are  greenish,  or  blue-black . 
the  antenna)  are  reddish,  with  the  third  and  fourth  joints  black. 
Many  of  the  species  of  Brackmm  resemble  the  above  in  colour.  The 
species  of  the  genua  Aptmul  (a  genus  very  closely  allied  and  differing 
chiefly  in  being  apterous)  are  generally  of  a  yellow  colour,  having 
four  black  spots  on  the  elytra  ;  the  bead  and  thorax  are  also  often 
more  or  leas  su  Bused  with  black ;  they  are  likewise  of  a  larger  sizi 
for  the  most  part,  and  abound  more  particularly  in  warm  climates. 
BRACBIOBDELLA     [Akheub*-! 

BRACHION.EA,  a  family  of  animals  belonging  to  the  order Rotifers 
It  embraces  a  large  number  of  species  formerly  included  under  tho 
genus  Braehionu*.  It  is  distinguished  from  other  families  of  Rotiftra. 
by  the  possession  of  two  rotatory  organs,  and  a  lorica  or  shelL  The 
wheels,  or  rotatory  organs,  are  apparently  composed  of  Ave  parts,  three 
of  which  are  central,  and  two  lateral ;  the  hitter  of  which  alone  form 
the  true  rotatory  organs,  the  others  being  only  ciliated  frontal 
portions.  Some  have  two  aerat  proceeding  from  the  rotatory  apparatus, 
as  in  Synchata.  The  jaws  are  supplied  with  teeth  and  four  muscles. 
They  are  supplied  with  biliary  glands  and  ovary,  male  organs,  and  a 
contractile  vesicle.  Ehrenberg  regards  a  red  spot  in  them  as  indica- 
tive of  the  presence  of  a  nervous  system. 

This  family  comprises  the  following  genera : — Pttrodma,  Anotirdla, 
Hrackiinrw,  Ltpadclla,  Eudrfanii,  JHaoeharit,  Salpma,  Colmtlta, 
JttUut**,  Polj/arlAra. 

Ehrenberg  makes  seventeen  genera;  but  Duiardin  has  reduced 
the  number  to  ten,  on  account  of  the  insignificant  characters  an 
which  Ehrenberg's  genera  are  founded. 

BrachiomH  may  be  taken  as  a  type  of  the  family,  and  B.  wctolarit 
is  one  of  its  most  characteristic,  species.  The  genua  Brachionm  has 
a  single  eye  (if),  and  a  furcate  foot  or  tail  (t).  It  has  a  reddish 
colour,  the  shield  smooth,  with  six  short  spines  in  front ;  the  posterior 
extremity  rounded.  The  jaws  have  each  five  teeth.  Both  male  and 
female  organs  are  present.  It  ia  a  very  common  species  in  both  brackish 
aud  fresh  waters.  Dujardin  saya  he  has  constantly  found  it  in  the 
cisterns  of  the  Jardin  des  Plautee,  in  Paris,  and  especially  in  that  in 
which  the  aquatic  plant*  grow.  A  few  yearn  ago  the  waters  of  the 
Serpentine,  in  Hyde  Park,  swarmed  with  this  species,  and  it  ia  very 


of  Mollusks,  the  Paliiobranchiana  (PaffiobrancMata  of  De  Blainville), 
being  the  first  order  of  De  Blainville's  third  class  of  Mollusks 
(A  cephalDfhora). 

This  class,  though  comparatively  low  in  the  scale  of  creation,  is 
interesting  to  the  physiologist,  and  of  considerable  value  to  the 
geologist,  who  finds  in  the  fossil  forms  no  small  portion  of  those 
natural  medals  which  indicate  the  history  of  the  stratifii  ' 
globe.    Compa""-"1     '         "  "  " 

present  day     " 
the  poaitioi 

Cuvier,  in  his  anatomy  of  LingtUa  anatina,  in  the  '  Annates  du 
Museum,'  first  made  known  that  organisation  by  which  the  mantle, 
in  addition  to  its  office  of  secreting  the  shelly  defence  of  these 
bivalves,  ia  made  subservient  to  the  circulating  system.  Instead  of 
the  branchial  of  the  ordinary  bivalves  he  found  in  the  situation  usually 
Occupied  by  them  two  fringed  and  spirally-disposed  arms,  and  that  the 
branchiai  presented  themselves  on  the  internal  surface  of  both  lobes 
of  the  mantle  in  oblique  parallel  lines.  He  further  found  that  these 
lobes  were  traversed  by  vessels  of  considerable  size,  which  returned 
the  blood  from  the  organs  of  respiration,  and  that  these  branchial 
veins  terminated  in  two  symmetrical  crstemic  hearts.  Here  waa  a 
type  of  circulation,  and  to  the  mollusks  which  presented  these 
iting  and  important  modifications  he  gave  the  name  at  the  head 
article,  significative  of  the  fringed  arms  which  in  this  class  took 
the  place  of  the  foot  or  organ  of  progression  in  the  cockle,  Sc 

Lomanon  and  Walsh  had  previously  taken  the  analogous  parts  of 
Ttrebratula  for  bronchia;,  and  Pallas,  who  ia  not  quoted  by  Cuvier, 
describee  the  arms  of  Terebratvla  with  minuteness  and  accuracy,  but 
considers  them  as  branchis),  and  compares  them  to  those  of  a  fish. 

De  Blainville,  in  the  '  Dictionnaire  des  Sciences  Naturelles,'  gives 
an  aoaount  of  the  organisation  of  Tertbratula.  But  both  Cuvier  and 
De  Blainville  were  led  into  error  in  their  attempts  to  trace  out  some 
parts  of  the  organisation  of  Terebratvla;  and  it  was  reserved  for 
Mr.  Owen,  in  bis  acute,  accurate,  and  interesting  paper  '  On  the 
Anatomy  of  the  -BracAiopoda  of  Cuvier,  and  more  especially  of  the 
Genera  Ten hratula  and  Orfrtcnio,'  published  in  the  '  Transactions  of 
the  Zoological  Society  of  London  (vol.  i.  p.  146),  and  derived  from 
the  dissection  of  specimens  brought  to  this  country  by  Mr.  Cuming 
and  Captain  James  Ross,  R.N'.,  fully  to  investigate  the  subject  ao  as  to 
leave  little  or  nothing  to  be  desired  upon  the  subject  of  the  anatomy 
of  lAnrpda  and  of  the  two  genera  lost  named.  Our  limits  will  not 
permit  us  to  follow  the  learned  author  through  bis  memoir,  the  whole 
of  which,  together  with  the  beautiful  illustrations  that  accompany  it, 
is  worthy  of  the  most  attentive  perusal  by  the  physiologist  and 
zoologist  The  following  general  remarks  from  Professor  Owen's 
paper  illustrate  his  views.  It  should  bo  premised  that  the  Brachiopoda 
are  cryptandrous. 
"Oil  comparing 
rachiopoda  above  i 

macular  structure  of  its  arms  and  the  proportion  of  the  shell  o 
pied  by  its  viscera,  ia  intermediate  to  XinoWn  and  Terebratvla,  yet 
that  in  the  structure  of  its  respiratory  organs,  its  simple  alimentary 
canal,  and  its  mode  of  attachment  to  foreign  bodies,  it  has  a  greater 
affinity  to  the  latter  genua  The  modifications  that  can  be  traced  in 
the  organisation  of  these  genera  have  an  evident  reference  to  the 
different  situations  which  they  occupy  in  the  watery  element. 
Lingmla,  living  more  commonly  near  the  surface,  and  sometimes 
where  it  would  be  left  exposed  by  the  retreating  tide,  were  it  not 
buried  in  the  sand  of  the  shore,  must  meet  with  a  greater  variety  and 
abundance  of  animal  nutriment  than  can  be  found  in  those  abysses  in 
which  Terror attUa  is  destined  to  reside.  Henoe  its  powers  of  prehen- 
sion an  greater,  and  Cuvier  suspects  it  may  enjoy  a  species  of  loco* 
motion  from  the  superior  length  of  its  pedicle.  The  organisation  of 
its  mouth  and  stomach  indicates  however  that  it  is  confined  to  food 
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of  a  minute  description ;  but  its  convoluted  intestine  shows  a  capacity 
for  extracting  a  quantity  of  nutriment  proportioned  to  its  superior 
activity  and  the  extent  of  its  soft  parts.  A  more  complex  and  obvious 
respiratory  apparatus  was  therefore  indispensable,  and  it  is  not  sur- 
prising that  the  earlier  observers  failed  to  detect  a  corresponding 
organisation  in  genera  destined  to  a  more  limited  sphere  of  action. 
The  respiration  indeed  as  well  as  the  nutrition  of  animals  living 
beneath  a  pressure  of  from  60  to  90  fathoms  of  sea  water,  are  subjects 
of  peculiar  interest,  and  prepare  the  mind  to  contemplate  with  less 
surprise  the  wonderful  complexity  exhibited  in  the  minutest  parts  of 
these  diminutive  creatures.  In  the  stillness  pervading  these  abysses 
they  can  only  maintain  existence  by  exciting  a  perpetual  current 
around  them  in  order  to  dissipate  the  water  already  loaded  with  their 
effete  particles,  and  bring  within  the  reach  of  their  prehensile  organs 
the  animalcula  adapted  for  their  support  The  actions  of  Tercbratula 
and  Orbicula,  from  the  firm  attachment  of  their  shells  to  foreign  sub- 
stances, are  thus  confined  to  the  movements  of  their  brachial  and 
branchial  filaments,  and  to  a  slight  divarication  or  sliding  motion  of 
their  protecting  valves ;  and  the  simplicity  of  their  digestive  appa- 
ratus, the  corresponding  simplicity  of  their  branchiae,  and  the 
diminished  proportion  of  their  soft  to  their  hard  parts,  are  in  har- 
mony with  such  limited  powers.  The  soft  parts  in  both  genera  are 
however  remarkable  for  the  strong  and  unyielding  manner  in  which 
they  are  connected  together.  The  muscular  parts  are  in  great  pro- 
portion and  of  singular  complexity,  as  compared  with  ordinary 
bivalves;  and  the  tendinous  and  aponeurotic  parts  are  remarkable 
for  the  similarity  of  their  texture  and  appearance  to  those  of  the 
highest  classes.  By  means  of  all  this  strength  they  are  enabled  to 
perform  the  requisite  motions  of  the  valves  at  the  depths  in  which 
they  are  met  with.  Tercbratula,  which  is  more  remarkable  for  its 
habitat,  has  an  internal  skeleton  superadded  to  its  outward  defence, 
by  means  of  which  additional  support  is  afforded  to  the  shell,  a 
stronger  defence  to  the  viscera,  and  a  more  fixed  point  of  attachment 
to  the  brachial  cirri 

"  The  spiral  disposition  of  the  arms  is  common  to  the  whole  of  the 
brachiopodous  genera  whose  organisation  has  hitherto  been  examined ; 
and  it  is  therefore  probable  that  in  that  remarkable  genus  Spirifer,  the 
entire  brachia  were  similarly  disposed,  and  that  the  internal  calcareous 
spiral  appendages  were  their  supports.  If,  indeed,  the  brachia  of 
Tercbratula  ptittacea  had  been  so  obtained,  this  species  would  have 
presented  in  a  fossil  state  an  internal  structure  very  similar  to  that  of 
Spirtfer. 

"  In  Considering  the  affinities  of  the  Brachiopoda  to  the  other  orders 
of  Mollusca,  I  shall  compare  them,  in  the  first  place,  with  the  Lamelli- 
branchiate  Bivalves,  to  which  they  present  the  most  obvious  relations 
in  the  nature  and  forms  of  their  organs  of  defence.  To  these  they 
are  in  some  respects  superior.  The  labial  arms  are  more  complex 
prehensile  organs  than  the  corresponding  vascular  laminae  on  either 
side  of  the  mouth  of  the  Lamellibranchiata.  The  whole  muscular 
system  is  more  complex ;  and  the  opening  as  well  as  the  closing  of 
the  shell  being  regulated  by  muscular  action,  indicates  a  higher 
degree  of  organisation  than  where  the  antagonising  power  results 
from  a  property  of  the  cardinal  ligament,  which  is  independent  of 
vitality,  viz.  elasticity.  With  respect  however  to  the  respiratory 
organs,  the  modifications  which  these  have  presented  in  Orbicuty  and 
Tercbratula  show  the  Brachiopoda  to  be  still  more  inferior  to  the 
Lamellibranchiata  than  was  to  be  inferred  from  the  structure  of  the 
branchiae  in  Lingula  ;  and  notwithstanding  the  division  of  the  systemic 
heart,  I  consider  that  there  is  also  an  inferiority  in  the  vascular 
system.  Each  heart,  for  example,  in  the  Brachiopoda  is  as  simple  as 
in  Ascidia,  consisting  of  a  single  elongated  cavity,  and  not  composed 
of  a  distinct  auricle  and  ventricle,  as  m  the  ordinary  bivalves ;  for  in 
these,  even  when,  as  in  the  genus  Area,  the  ventricles  are  double,  the 
auricles  are  also  distinctly  two  in  number ;  and  in  the  other  genera, 
where  the  ventricle  is  single,  it  is  mostly  supplied  by  a  double 
auricle.  The  two  hearts  of  the  Brachiopoda,  which  in  structure 
resemble  the  two  auricles  in  the  above  bivalves,  form  therefore  a 
complexity  or  superiority  of  organisation  more  apparent  than  real 
Having  been  thus  led  to  consider  the  circulating  as  well  as  respiratory 
systems  as  constructed  on  an  inferior  plan  to  that  which  pervades  the 
same  important  systems  in  the  Lamellibranchiate  Bivalves,  I  infer 
that  the  position  of  the  Brachiopoda  in  the  natural  system  is  inferior 
to  that  order  of  Aeephala. 

"Among  the  relations  of  the  Brachiopoda  to  the  Tunicated 
Aeephala,  and  more  especially  to  the  Ascidice,  we  may  first  notice  an 
almost  similar  position  of  the  extended  respiratory  membranes  in 
relation  to  the  mouth,  so  that  the  currents  containing  the  nutrient 
molecules  must  first  traverse  the  vascular  surface  o&that  membrane 
before  reaching  the  mouth ;  the  simple  condition,  also,  to  which  the 
branchiae  are  reduced  in  Orbicula  and  Terebratula  indicates  their  close 
affinity  to  the  Ascidice.  But  in  consequence  of  the  form  of  the 
respiratory  membranes  in  the  Brachiopoda,  which  is  so  opposite  to 
that  of  the  sacciform  branchiae  of  the  Ascidice,  the  digestive  system 
derives  no  assistance  from  that  part  as  a  receptacle  for  the  food,  and 
the  superaddition  of  prehensile  organs  about  the  mouth  became  a 
necessary  consequence.  The  Brachiopoda  again  are  stationary,  like 
the  Ascidice,  and  resemble  the  Boltcnice  in  the  pedunculated  mode  of 
their  attachmant  to  foreign  bodies* 


"With  the  Cirripeda  their  relation  is  one  of  very  remote  analogy, 
their  generative,  nervous,  and  respiratory  organs  being  constructed  on 
a  different  type,  and  their  brachia  manifesting  no  trace  of  their  arti- 
culate structure.  In  all  essential  points  the  Brachiopoda  closely 
correspond  with  the  Acephalous  Mollusca,  and  we  consider  them  as 
being  intermediate  to  the  Lamellibranchiate  and  Tunicate  orders; 
not  however  possessing,  so  far  as  they  are  at  present  known,  a  distinc- 
tive character  of  sufficient  importance  to  justify  their  being  regarded 
as  a  distinct  class  of  Mollusks,  but  forming  a  separate  group  of  equal 
value  with  the  Lamellibranchiata." 

The  structure  of  the  shells  of  the  Brachiopoda  has  been  atten- 
tively studied  by  Dr.  Carpenter,  and  the  results  of  his  investigations 
have  been  published  in  his  '  Report  on  the  Microscopic  Structure  of 
Shells,'  made  to  the  British  Association. 

The  following  is  De  Blainville's  arrangement  of  the  Brachiopcda, 

slightly  modified : — 

» 

Shell  Symmetrical. 

Terebratvla  (Bruguieres).  Annual  depressed,  circular  or  oval,  more 
or  less  elongated.  Shell  delicate,  equilateral,  subtriangular,  inequi- 
valve,  one  of  the  valves  larger  and  more  rounded  (bombee)  than  the 
other,  prolonged  backwards  into  a  sort  of  heel,  which  is  sometimes 
recurved  into  a  kind  of  hook-like  process,  and  pierced  at  its  extremity 
by  a  round  hole,  but  more  frequently  divided  into  a  fissure  more  or 
less  large  and  of  variable  form.  The  opposite  valve  generally  smaller, 
natter,  and  sometimes  operculiform.  Of  that  complicated  loop  or 
internal  support  to  which  the  arms  are  attached  we  shall  presently 
speak  at  large.  Hinge  on  the  border,  condyloid,  placed  on  a  straight 
line,  and  formed  by  the  two  oblique  articulating  surfaces  of  the  one 
valve  placed  between  the  corresponding  projections  of  the  other.  A 
sort  of  tendinous  ligament  comes  forth,  from  the  hole  or  fissure 
above  described,  by  which  the  animal  fixes  itself  to  submarine 
bodies. 

The  following  is  Mr.  Owen's  description  of  the  peculiar,  complex, 
and  extremely  delicate  testaceous  apparatus,  sometimes  called  '  the 
carriage-spring'  by  collectors,  attached  to  the  internal  surface  of  the 
imperforate  valve : — 

"  The  principal  part  of  this  internal  skeleton,  as  it  may  be  termed, 
consists  of  a  slender,  flattened,  calcareous  loop,  the  extremities  of 
which  are  attached  to  the  lateral  elevated  ridges  of  the  hinge ;  the 
crura  of  the  loop  diverge,  but  again  approximate  to  each  other  as  they 
advance  for  a  greater  or  less  distance  towards  the  opposite  margin  of 
the  valve ;  the  loop  then  suddenly  turns  towards  the  perforate  valve, 
and  is  bent  back  upon  itself  for  a  greater  or  less  extent  in  different 
species.  When  the  loop  is  very  short  and  narrow,  as  in  T.  vitrea. 
Brag.,  there  is  but  a  small  tendency  towards  a  reflected  portion ;  but 
where  the  loop  is  of  great  length  and  width,  as  in  T.  ChiUnsis,  Brod., 
T.  dorsata,  Lam.,  and  T.  Sowerbii,  King.,  the  reflected  portion  is  con- 
siderable. The  loop,  besides  being  fixed  by  its  origins  or  crura,  is 
commonly  attached  to  two  processes  going  off  at  right  angles  from  the 
Bides,  or  formed  by  a  bifurcation  of  the  extremity,  of  a  central  process, 
which  is  continued  forwards  to  a  greater  or  less  extent  from  the 
hinge ;  but  it  is  sometimes  entirely  free,  except  at  its  origins,  as,  for 
example,  in  T.  vitrea.  This  reflected  loop,  forming  two  arches  on 
either  side  the  mesial  plane,  towards  which  their  concavities  are 
directed,  I  have  figured  as  it  exists  in  T.  ChiUnsis  and  T.  SowcrbiL 
It  is  represented  of  a  similarly  perfect  form  in  T.  dentata,  by  M.  De 
Blainville  in  his  '  Malacologie ; '  and  the  same  apparatus  in  T.  dorsata 
is  very  well  figured  by  Chemnitz,  by  Sowerby,  and  more  recently  by 
G.  Fischer  de  Waldheim.  A  similar  form  is  also  figured  in  another 
species  of  Tercbratula  by  Poll 

"  The  arches  of  the  loop  are  bo  slender  that,  notwithstanding  their 
calcareous  nature,  they  possess  a  slight  degree  of  elasticity  and  yield 
a  little  to  pressure ;  but  for  the  same  reason  they  readily  break  if  the 
experiment  be  not  made  with  due  caution.  The  interspace  between 
the  two  folds  of  the  calcareous  loop  is  filled  up  by  a  strong  but  exten- 
sile membrane,  which  binds  them  together,  and  forms  a  protecting 
wall  to  the  viscera :  the  space  between  the  bifurcated  process  in  7\ 
ChiUnsis  is  also  similarly  occupied  by  a  strong  aponeurosis.  In  this 
species  the  muscular  stem  of  each  arm  is  attached  to  the  outer  sides 
of  the  loop  and  the  intervening  membrane.  They  commence  at  the 
pointed  processes  at  the  origins  of  the  loop,  advance  along  the  lower 
portion,  turn  round  upon  the  upper  one,  and  are  continued  along  it  till 
they  reach  the  transverse  connecting  bar,  where  they  advance  again  for- 
wards, and  terminate  by  making  a  half-Bpiral  twist  in  front  of  the 
mouth.  It  is  these  free  extremities  which  form  the  third  arm  men- 
tioned by  Cuvier.  These  arms  are  ciliate  on  their  outer  side  for  their 
entire  length,  but  the  cilia  are  longer  and  much  finer  than  the  brachial 
fringes  of  Lingvla;  and  except  at  the  extreme  ends,  which  have  a 
slight  incurvation,  they  are  uniformly  straight  There  is  thus  an 
important  difference  between  Lingvla  and  those  species  of  Tercbratula 
which  resemble  T.  ChiUnsis  in  the  powers  of  motion  with  which  the 
arms  are  endowed ;  since,  from  their  attachment  to  the  calcareous 
loop,  they  are  fixed,  and  cannot  be  unfolded  outwards  as  in  Lingula. 
Owing  to  this  mode  of  connection,  and  their  ciliated  structure,  their 
true  nature  was  much  more  liable  to  be  mistaken  by  the  early  observ- 
ers, though  it  appears  not  to  have  escaped  the  discrimination  of  Lin* 
nseus,  who,  as  Cuvier  has  observed,  founded  his  character  of  the  animal 
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of  Anomia  on  the  organisation  of  one  of  the  TtrcbrtUula  which  ho 
included  in  that  genua/' 

The  reoent  species  are  numerous  sod  widely  diffused,  and  the  genus 
appears  to  be  oapable  of  flourishing  in  extremely  warm  and  extremely 
cold  regions,  as  well  as  in  more  temperate  climates.     Thus  some  of 


.   ntheea 

verage  depth  at  which  Ttrtbratula  has  been 
found  ranges  from  ten  to  ninety  fathoms.  De  Blainville  has  thus 
subdivided  the  species  : — 

A.  Summit  of  the  larger  valve  pierced  with  a  round  hole,  well  defined. 
1.  Valves  triangular,  with  a  straight  anterior  border. 
Example,  Ttrtbratula  digtma  (fossil). 
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2.  Valves  sub-bilobated  by  the  depression  or  e marginatum,  which  ii 

apparent  at  the  anterior  border. 
Example,  Ttrtbralida  Caput  Scrptntii  (recent). 


Tertbrat ula  Caput  Serpttltll. 

C.  The  opening  of  the  heel  of  the  larger  valve,  marginal, 
and  elongated. 
1.  Valves  rounded. 

Example,  Ttrtbratula  Lyra  (fossil). 


Bilobated,  the  valves  striated  from  the  summit  to  the  ciroutnfereii 

and  deformed  as  it  were  at  the  junction  of  their  border 
Example,  Ttrtbratula  dtformit  (fossil). 


Ttrtla-atula  i 


ah/crs. 


T/riUttula  •Vbmff. 


3.  The  valves  rounded;  a  mesial  partition  (cioiion)  in  the  larger 
valve,  placed  between  two  in  the  smaller,  ho  us  to  give  in  the  cast 
the  representation  of  five  distinct  pieces,  three  for  one  valve  and 
two  for  the  other. 

Genua  Pentatttra,  Sowerby. — Fossil 

D.  Opening  of  the  heel  marginal,  triangular,  but  much  larger  trans- 
versely than  longitudinally.    Line  of  articulation  quite  straight 
1.  The  small  valve  provided  in  its  mesial  portion  with  a  straight 
flattened  support,   bifurcated  at  ita  free  extremity ;  a  partition 
(doiioti)  in  the  other  valve  penetrating  into  this  bifurcation. 
Genus  Btrygottphului,  Defrauoe.— 1'osaii 
Example,  Strygocephaitu  Martini. 
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Strygatrphalul  lluiiini. 
2.  The  lateral  parts  of  the  support  formed  of  *  very  fine  spirt]  fila- 
ment, so  as  to  produoo  two  hollow  somewhat  conical  masses  which 
nearly  fill  the  whole  of  the  shell. 

Genus  Spirifcr,  Soworby. 
Example,  Bpbriftr  triaortalu  (fossil). 


Internal  liew  of  Spirifcr  IrifonalU,  snowing  lbs  i 

E.  TT»  upper  valve  operculiform  or   very  fist,  system  of  support 

beginning  to  disappear. 

1.  Upper  valve  very  fist. 

Genus  Magai,  Sowerby. — Fossil 

Example,  ifagat  pumiiut. 


Mfmrmnttm, 

2.  Upper  valve  very  much  excavated  above,  summit  of  the  lower 
valve  not  pierced,  and  divided  into  two  nearly  equal  parta  by  n 
well-developed  mesial  Furrow. 
Genus  Products,  Sowerby.— Fossil.     (See  '  Min.  Con.,'  pL  BUD.) 

Example,  ProdtKta  Martini. 


The  fossil  Terrbratula  (properly  so  called)  are  extremely 
.and  assist  In  the  identification  of  strata  from  the  supra 
proup  to  some  of  the  lowest  formations  in  the  grauwacke  series,  both 
inclusive. 

As  neither  PaUmlera,  Btrmoctphaba,  Spirifer,  Magai,  nor  Prodvela 
hss  living  representatives,  they  are  placed  here  from  the  structure 
of  their  shells,  which,  judging  from  analogy,  would  indicate  a  brachio- 
podoua  construction  allied  to  Tercbrattda.  Indeed  De  Blainville 
retains  that  name  throughout ;  but  we  think  the  differences  of  con- 
formation warrant  the  separation  of  tbe  fossils  above  distinguished,  as 
subgenera  of  the  Ttrtbratvihut.  They  occur  principally  in  the  more 
ancient  fossiliferous  beds. 

ThtcUUa,  Defranos  (Thecidimt,  Sowerby).  De  Blainville  thus 
describes  the  genus  : — "  *"■■"■'  entirely  unknown,  but  very  probably 
differing  bat  little  from  that  of  Orbieula.  Shell  equilateral,  regular, 
very  inequivalve,  and  sufficiently  similar  to  the  Trrebrolviti  of  the 
latter  sections ;  one  valve  hollowed,  the  heel  or  hook  recurved,  entire, 
without  a  fissure  and  adhering ;  the  other  fiat,  operculiform,  and  with- 
out any  traoe  of  the  internal  support. 

Hinge  longitudinal ;  articulation  by  two  distant  condyles,  as  in  the 
Ttrtbratvia,  with  a  large  mesial  tooth  in  the  flat  valve  fitting  between 
the  condyloid  teeth  of  the  concave  valve. 

Example,  Thteiditm  radiatum. 

The  recent  species  above  mentioned  is  an  inhabitant  of  the  Mediter- 
ranean, and  found  among  the  common  red  coral  of  the  Tuscan  seas, 

The  fossil  speoiea  are  tolerably  numerous,  and  Sowerby  says  that 
those  which  he  had  seen  appeared  to  belong  to  tbe  chalk,  and  were 
brought  from  Maastricht,  and  from  Orglondea  in  Normandy. 
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Ltngula  (Brugieros).  Shell  snbequivalve,  equilateral,  depressed,  i 
little  elongated,  truncated  anteriorly ;  the  summit  mesial  and  poste- 
rior, with  no  traoe  of  a  ligament,  but  joined  at  the  extremity  to  i  long 
fibre-gelatinous  peduncle,  which  Is  supposed  to  fix  it  vertically  to 
submarine  bodies;  but  in  the  specimen  of  LingtUa  A udetxtrdn  su- 
mmed by  Hr.  Owen,  there  was.  no  traoe  of  the  adhesion  of  any  fore 
body  to  the  end  of  this  pedunol      "        '"  " 

Example,  Lingtda  uiuitiiia. 


The  recent  species  have  been  found  at  depths  rsnging  from  the  sur- 
face to  seventeen  fathoms ;  and  specimens  nave  been  taken  in  bsnl 
ooane  sand  from  four  to  six  inches  below  the  surface  of  the  sand. 

Linmla  baa  bean  found  in  a  fossil  state  in  the  Inferior  Oolite  of 
Yorkshire,  in  the  Old  Rod-Sandstone  formation,  and  in  other  old  fos- 
siliferous beds. 

Strophotnena,  rUSneeque  (fossil).  Shell  regular,  equilateral,  snb- 
equivalve ;  one  valve  flat,  the  other  slightly  excavated  :  articulation 
straight,  transverse,  with  a  small  projection  notched  or  dentelated 
transversely.     No  traoe  of  an  internal  support. 

Example,  & — ' 


Btrophomnv  nyosa.     View  of  lower  side. 

As  Strophomena  has  no  living  representatives,  at  least  none  yet  dis- 
covered, there  can  be  no  description  of  tbe  animal,  which  is,  however, 
judging  from  the  construction  of  the  shell,  most  probably  brachiopodoui 

The  fossil  genera  Plagiottoma,  IHanchora,  and  Podeptit  are  placed 
by  De  Blainville  under  this  section.  [PuaiosTona  ;  DiiHCBoR*  ; 
PoDorsis.]  We  do  not  however  think  that  there  is  such  pregnant 
evidence  of  a  true  and  entire  brachiopodous  organisation  as  to  warrant 
this  decided  position  under  the  Brachiopods,  Indeed  De  Blaitrrill' 
himself  says  that  some  of  the  Plagicitomata  are  of  the  family  Ttrtbrfr 
tvla,  and  that  the  others  (he  instances  Plagiottoma  ManirUii)  sra 
entirely  different,  and  he  allows  that  these  last  ought  to  form  a  dis- 
tinct genus  of  the  family  of  SnboatraeeanB.  Defrance  places  Podoplit 
among  the  oysters. 
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BRACHYPTERYX. 
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Shell  Unsymmetrical,  Irregular,  always  Adherent 
Orbicula  (Lamarck).  Shell  orbicular,  very  much  compressed ;  ine- 
quilateral, very  inequivalve ;  the  lower  valve  very  delicate,  adhering ; 
the  upper  valve  patelliform,  with  the  summit  more  or  less  inclined 
towards  the  posterior  side.  Fissure  of  adhesion  in  the  lower  valve 
subcentraL  Hinge  toothless. 
Example,  Orbicula  lamdlosa. 


Orbicula  lanellota.    A  single  specimen,  showing  the  cilia. 

The  recent  species  are  found  attached  to  stones,  shells,  sunken 
wrecks,  Ac.,  and  have  been  found  at  depths  ranging  from  not  far  below 
the  surface  to  seventeen  fathoms. 

Fossil  species  are  said  to  have  been  found  in  the  Lower  Greensand 
of  Sussex,  in  the  Speeton  Clay  of  Yorkshire,  in  both  the  great  and  the 
inferior  Oolite,  in  the  carboniferous  limestone,  and  in  the  Ludlow  Rock 
below  the  Old  Red-Sandstone. 

G.  B.  Sowerby  has  satisfactorily  proved  that  Lamarck's  genus 
JDucina  must  be  expunged,  it  having  been  formed  from  specimens  of 
Orbicula  Norvegica,  sent  by  Sowerby  to  Lamarck. 

Crania  (Retaius  and  others).  G.  B.  Sowerby,  who  has  done  so 
much  in  the  thirteenth  volume  of  the  *  Linnsean  Transactions '  to 
unravel  the  confusion  which  had  previously  been  created  by  authors, 
gives  the  following  generic  characters : — 

Shell  inequivalve,  generally  equilateral,  rather  irregular,  orbicularly 
subquadrate,  and  flattish;  the  upper  valve  patelliform,  having  its 
umbo  or  vertex  rather  behind  the  centre ;  the  lower  valve  attached  by 
its  outside,  the  greater  part  of  it  being  generally  extended  over  the 
substance  to  which  it  adheres ;  and  in  this  respect  it  differs  greatly 
from  Orbicula,  which  is  attached  by  means  of  a  ligament  which  passes 
through  a  fissure  in  the  centre  of  the  lower  valve.  There  are  four 
muscular  impressions  in  each  valve ;  of  those  in  the  upper  valve  two 
are  in  the  posterior  margin  and  the  other  two  nearer  the  centre,  but 
not  always  very  near  to  each  other ;  of  those  in  the  lower  valve  two 
are  nearly  marginal  and  rather  distant,  but  the  other  two  are  nearly 
central,  and  so  close  together  that  they  appear  to  form  but  one :  they 
in  general  have  a  small  projection  between  them ;  and  the  whole  of 
the  muscular  impressions  in  the  lower  valve  are  frequently  lost  by 
decomposition  in  the  fossil  species,  so  as  to  appear  only  three  oblique 
perforations,  as  Lamarck  has  described  them. 

Example,  Crania  penonata. 


Crania  personato.     1,  external  view ;  2,  3,  internal  view. 

The  recent  species  (and  this  is  the  only  one  known)  is  found  adhering 
to  stones  and  shells  at  very  great  depths.  It  is  stated  in  the  '  Zoologi- 
cal Journal,'  by  the  Rev.  M.  J.  Berkeley,  that  a  specimen  of  Crania 
penonata  was  taken  by  Captain  Yidal  at  the  depth  of  255  fathoms. 

There  are  several  fossil  species,  mostly  from  the  Chalk. 

The  specie*  of  Braehiopoda  in  the  British  seas  are  not  numerous. 
The  following  are  given  in  Forbes  and  Hanley*B  '  History  of  British 
Mollusca : ' — 

Tertbratula  (ffypothyrit)  psiUacea.  Undoubtedly  indigenous,  but 
very  rare. 

Terebratula  Caput  Serpentis.  It  was  first  described  as  British  by 
Dr.  Fleming,  and  has  recently  been  dredged  up  in  considerable  num- 
bers in  deep  water  on  various  parts  of  the  coast. 

Terebratula  Cranium.  But  one  specimen  of  this  has  been  obtained, 
which  is  now  in  the  possession  of  Dr.  Fleming. 

Terebratula  {Megathyru)  citteUula.  This  species,  which  for  some 
time  was  only  known  as  a  Crag-Fossil,  has  been  taken  in  the  Isle  of 
Skye  and  in  the  deep-water  fishing-grounds  of  Zetland. 

Crania  anomala.  This  species  has  been  taken  several  times  on 
various  parts  of  the  British  coast    [See  Supplement.] 

BRACHY'CERUS,  a  genus  of  Coleopterous  Insects  of  the  family 
Curculionidaj  (included  in  the  genus  Ourculio  by  Linnaeus).  Generic 
characters : — Rostrum  short ;  antenna)  inserted  towards  the  apex  of  the 
rostrum,  short,  9-jointed,  the  basal  joint  longest,  the  terminal  joint 
forming  a  knob ;  tarsi  with  all  the  joints  entire,  and  without  pubes- 
cence beneath.  The  species  of  this  genus  are  apterous,  and  generally 
very  rough.  They  appear  to  be  peculiar  to  the  south  of  Europe  and 
Africa,  and  live  upon  the  ground. 

BRACHYPHYliLUM,  a  genus  of  fossil  plants,  supposed  to  belong 
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to  the  ConifertB.  One  species,  B.  mammillare  of  Brongniart,  occurs  in 
the  carbonaceous  beds  of  the  Bath  Oolite  Formation  on  the  Yorkshire 
coast  • 

BRACHYPODI'NiE,  Swainson's  name  for  a  sub-family  of  Birds 
belonging  to  the  MeruUdat,  containing  the  following  genera,  or  rather 
sub-genera : — 

Braehypui,  Swainson,  thus  characterised  by  him: — Bill  short; 
rictus  (gape)  bristled ;  feet  small,  weak ;  lateral  toes  equal ;  hinder 
toe  as  long  as  the  tarsus.  Type,  Brachypue  dispar,  Sw.  (Turdmt 
ditpar,  HorefielcJ). 

Chloroptit,  Jardine  and  Selby.  Bill  more  lengthened;  the  tip 
much  hooked;  the  notch  forming  a  small  distinct  tooth;  rictus 
smooth;  feet  small;  lateral  toes  unequal;  the  hinder  toe  rather 
shorter  than  the  tarsus. 

( Ibra,  Horafield.  Bill  nearly  as  long  as  the  head,  lengthened,  conic ; 
rictus  smooth ;  tarsi  somewhat  lengthened,  the  anterior  scales  divided ; 
tail  even.    Type,  Ibra  tcapularit,  Horafield. 

Andropadus,  Swainson.  Bill  short;  the  upper  mandible  serrated 
near  the  tip;  neck  with  setaceous  hairs.  Type,  L'Importan,  Le 
Yaillant 

ITamatornis,  Swainson.  Bill  short;  rictus  bristled;  lateral  toes 
unequal ;  hinder  toe  shorter  than  the  tarsus.  Types : — 1.  Chryto- 
rrhoiui,  Le  Yaillant.  2.  Turdut  hamarrhou$  of  authors,  8.  Turku* 
bimacuUUut  of  Horafield.  4.  Erythrotit  of  Swainson  (Laniut  jocotut 
of  Linnaeus). 

Mr.  Swainson  does  not  seem  to  have  been  aware  that  the  appellation 
Brachyput  had  previously  been  conferred  by  Fitzdnger  on  a  sub-genus 
of  'Saurians,  belonging  to  the  Chalcidct  of  DaudSn,  and  it  should 
therefore  be  no  longer  used  to  distinguish  a  sub-genus  of  birds.  The 
term  at  the  head  of  this  article,  which  Mr.  Swainson  has  applied  to 
the  sub-family,  might  be  changed  with  advantage;  for  it  may  be 
liable  to  create  confusion  when  unexplained  by  contexts,  and  leave 
the  reader  in  doubt  whether  a  sub-family  of  birds  or  reptiles  is 
intended.  

BRACHYPODIUM,  a  genus  of  Grasses  [Gbaicinaceje]  belonging 
to  the  tribe  Festucinca  of  that  order.  It  has  unequal  many-flowered 
glumes ;  the  outer  palea  rounded  on  the  back,  setigerous  ut  the  sum- 
mit, lateral  nerves  slightly  converging,  not  vanishing  upwards ;  the 
inner  palea  fringed  on  the  ribs  with  rigid  setse ;  the  styles  terminal. 
Two  of  the  species,  B.  tylvaticum  and  B.  pinnatum,  are  British.  This 
genus  is  distinguished  from  Triticum  (Wheat)  by  the  unequal  glumes 
alone.    (Babington,  Manual  of  British  Botany.) 

BRACHYPTE'RES  (Short-Winged  Birds),  Cuvier's  name  for  those 
birds  generally  known  by  the  name  of  Divers.    [Golymbidjs.1 

BRACHY'PTERYX,  a  genus  of  Birds  approaching  to  Saxicola, 
thus  defined  by  Dr.  Horafield  :— 

Bill  with  the  culznen  carinated  between  the  nostrils,  the  sides 
being  flattened,  and  rounded  towards  the  apex,  with  the  sides  convex ; 
edges  Bubinflected ;  wings  very  short  and  obtuse :  tail  moderate  and 
rounded ;  feet  elongated  and  weak ;  the  tarsi  slender ;  the  toes  very 
slender,  and  the  claws  very  much  compressed;  hallux  or  hind  toe 
comparatively  large. 

Brachypteryx  montana,  Horafield.  The  specie*  on  which  the  genus  is 
founded  has  the  following  characters :  —Weight  of  the  male  five,  and 
of  the  female  six  drachms.  In  the  male,  the  head,*neck,  and  breast 
have  a  dark  indigo-blue  tint,  inclining  to  black,  with  a  grayish 
reflection  on  the  surface,  variegated  with  lighter  and  darker  shades; 
on  the  throat  and  the  lower  part  of  the  neck  this  colour  passes  into 
gray ;  on  the  forehead  it  is  more  intense,  inclining  to  black.  Above 
the  eyes  is  an  oblong  white  spot.  The  back,  the  wings  above  the 
shoulders,  the  coverts  of  the  tail,  the  vent,  hypochondria;,  and  thighs 
are  deep  chestnut-brown,  with  a  ferruginous  reflection.  The  wings 
underneath,  and  the  tail  at  the  extremity  and  underneath,  are  pure 
blackish-brown ;  the  shafts  of  the  quill-  and  tail-feathers  are  black 
and  shining.  The  inner  vanes  of  the  quills  and  the  tail-feathers 
generally  have  a  very  deep  brown  colour.  The  exterior  vanes  of  the 
tail-feathers  are  slightly  tinted  with  the  ferruginous  lustre  of  the 
upper  parts.  The  lower  parts  of  the  breast  and  abdomen  are  whitish. 
The  plumes  on  the  posterior  portion  of  the  body  are  very  thickly 
disposed;  the  vanes  consist  of  long,  delicate,  silky,  pendulous  laminae 
or  filaments,  forming  a  lax  covering  about  the  lower  parts  of  the 
abdomen,  the  hypochondria,  and  the  root  of  the  taiL  The  iridea 
have  a  dark  hue.  The  bill  is  black,  and  the  tarsi  are  deep  brown. 
The  tint  of  the  claws  is  somewhat  lighter. 

In  the  female,  the  dark  blue  tint,  which  in  the  male  covers  the  head 
and  neck,  extends  over  the  body  generally,  and  also  marks  the 
exterior  vanes  of  the  quills.  The  interior  vanes  of  the  latter  and  the 
tail-feathers  are  dark  brown,  inclining  to  black.  The  throat  and  neck 
underneath  have  a  dark  grayish  tint  The  abdomen  is  grayish-white. 
Over  the  eyes  it  has,  like  the  male,  a  white  spot,  and  the  bill  and 
tarsi  also  agree  with  that  The  covering  of  the  abdomen,  vent,  and 
thighs  is  likewise  long,  delicate,  silky,  and  pendulous. 

Dr.  Horafield  met  with  this  species  in  one  situation  onlv,  at  an 
elevation  of  about  7000  feet  above  the  level  of  the  sea.  He  thinks  it 
probable  that  it  may  he  found  on  all  the  peaks  of  Java,  whioh  are 
covered  with  thick  forests,  accommodated  to  its  peculiar  habits.  The 
recurrence,  he  observes,  of  several  quadrupeds  and  birds,  at  a  certain 
elevation,  is  as  regular  in  that  island  as  that  of  many  plants  and 
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insects.  Although  local  in  ita  roeidenoe,  Dr.  Horafield  found  the 
bird  very  numeroua  on  Mount  Prahu,  which,  hs  says,  in  the  luxu- 
riance of  its  vegetation  and  gloomy  thickets,  is  probably  not  surpassed 


In  any  portion  of  the  globe.  In  hie  daily  excursions  he  uniformly 
observed  and  occasionally  surprised  it  in  its  short  sallies  among  the 
openings  of  the  forest  It  was  chiefly  found  on  the  lowest  branches 
of  trees  or  on  the  ground.  Aa  the  shortness  of  its  wings  incapacitates 
it  for  elevated  or  distant  flights,  its  motions  are  low,  short,  and  made 
with  groat  exertion.  It  lives  in  the  thickest  coverts,  feeding  on  tha 
larva  of  insects,  worms,  4c,  and  there  it  forms  its  nest  on  the  ground. 
"It  utters,"  eaya  Dr.  Horsfield,  "almost  without  interruption,  a  varied 
song.  Its  common  note  is  a  quickly  reiterated  babbling,  resembling 
that  of  the  Carmen  garnUa  of  Brisaon,  and  other  birds  of  this  family : 
it  also  has  a  protracted  plaintive  note,  but  it  sometimes  rises  to 
higher  and  melodious  warbling*,  which,  in  the  general  silence  of  these 
elevated  regions,  afford  an  inexpressible  sensation  of  delight  to  the 
mind  of  the  solitary  traveller." 

This  bird  is  tha  Ketek  of  the  Javanese  and  Mountaineer  Warbler 
of  Latham. 

(Horafield,  Zoological  Ratarcha  in  Java  and  the  neighbouring 
Iilandt,  and  Traruactioni  of  the  Linnaan  Society,  voL  xiiL) 

BRACHYPUS.     [BHACBTPODnra  •  Chaloims,] 

BRACHYTELES,  a  genua  of  Qnadnmana,  separated  from  Aida 
by  Spii,  on  account  (among  other  differences)  of  the  very  small 
development  of  the  thumb.     [Atilih,] 


.....  ...  The  insocte  of  this  genua  are  remarkable  for  the 

hiatus  which  there  exists  between  the  mandibles  and  the  clypeua. 
Ilia  ma  villi  are  prolonged  interiorly  ;  the  second  cubital  cell  of  the 
wing  '"  tolerably  large  and  square  ;  the  ovipositor  is  long. 

BRACT,  the  last  leaf  or  set  of  leaves  that  intervenes  between  the 
true  leaves  and  the  calyx  of  a  plant.  When  the  time  arrives  for  a 
plant  to  fructify,  a  change  cornea  over  its  constitution,  and  parts  are 
expanded,  which,  although  under  ordinary  circumstances  they  would 
have  become  leaves,  yet  at  this  peculiar  time  are  leas  developed,  and 
appear- in  the  form  of  scales  or  half -formed  leaves.  Of  these  the  exter- 
nal are  bracts,  the  next  combine  with  each  other  and  become  calyx, 
the  neit  assume  the  form  of  petals,  and  so  on.  Therefore  whatever 
intervenes  between  the  true  leaves  and  the  calyx  is  bract 

BRADYPUS,  a  genus  of  Mammals  belonging  to  the  order  Edentata 
of  Cuvier,  and  together  with  the  genus  Una*,  or  Chalapot,  composing 
a  small  family  to  which  Cuvier  gave  the  appellation  of  TanUgrada, 
from  the  peculiar  conformation  of  their  extremities,  and  the  remark- 
able slowness  of  their  pace.  Both  these  genera  were  formerly  included 
by  Limi&us  in  the  same  group,  under  the  common  name  of  Bradyp'tu, 
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or  Sloth ;  but  later  soologists  have  separated  them,  on  account  of 
certain  anomalies  in  their  organic  structure.  It  must  however  be 
confessed  that  the  two  genera  of  Sloths  are  closely  approximated  to 
one  another  in  many  essential  details  both  of  structure  and  economy ; 
and  this  fact  is  the  more  remarkable  and  interesting  since  the  modifi- 
cations upon  which  their  generic  distinction  has  been  founded  in 
greater,  and,  as  we  might  naturally  presume,  more  influential,  than 
those  which  frequently  characterise  two  different  families. 

The  order  Edentata  comprises  a  number  of  genera,  perhaps  the 
most  singular  and  anomalous  among  Mammals,  differing  widely  from 
all  other  quadrupeds,  but  unfortunately  possessing  so  few  natural 
affinities  or  relations  of  resemblance  among  themselves,  that  the 
order  Edentata  ia  sometimes  regarded  as  the  moat  arbitrary  and  arti- 
ficial of  all  the  primary  groups  into  which  Cuvier  and  Qeonroy  bars 
divided  the  Mammalia.  The  family  Tardigrada,  or  Sloths,  are  more 
especially  deserving  of  attention,  as  well  from  the  singularity  of  their 
physical  structure,  and  the  mistakes  which  have  hitherto  prevailed 
among  naturalists  concerning  the  habits  and  manners  of  these  singular 
anjmija,  aa  on  account  of  the  relation  which  they  present  in  their 
osteologies!  details  to  the  Megatherium,  the  most  curious  and  anoma- 
lous of  extinct  animala  This  family  is  distinguished  from  the  other 
Edentata  by  a  short  round  head,  and  the  presence  both  of  molar  and 
canine  teeth,  the  incisors  alone  being  deficient ;  but  above  all  by  the 
great  length  and  aingiilar  structure  of  their  arms,  which,  adapting 
them  to  *  mode  of  progression  altogether  peculiar  to  themselves,  sod 
consequently  disqualifying  them  for  the  exercise  of  that  species  of 
locomotion  common  to  ordinary  quadrupeds,  have  caused  them  to  be 
considered  aa  the  most  miserable  and  unfortunate  of  beings,  imperfect 
iters  of  creation,  equally  remarkable  for  their  disgusting  appear- 
ance and  helpless  condition. 


Bloth  [Bradysmt  tridastyliu). 

To  enable  us  clearly  to  comprehend  the  nature  and  functions  of  thc« 
uimals.it  will  be  necessary  to  enter  into  a  short  description  of  parts  of 
their  osteologies!  structure.    The  view  here  given  of  the  skeleton  of  the 
Sloth  (Bradyput  tridaclyltu)  seems  to  indicate  a  distortion  of  certain 
parts  and  proportions  altogether  opposed  to  freedom  of  motion,  at 
least  of  that  kind  of  motion  with  which  we  are  (amfliar  in  ordinary 
quadrupeds.     The  arm  and  fore-arm  taken  together  are  nearly  twice 
long  as  the  leg  and  thigh,  so  that  if  the  animal  attempts  to  walk  on 
-fours  it  ia  obliged  to  trail  itself  painfully  and  slowly  on  its  elbows, 
d  if  it  stands  upright  on  the  hind  legs  the  arms  are  so  long  that 
the  fore  fingers  touch  the  ground.     This  disproportion  between  the 
torior  and  posterior  extremities,  obviously  deprives  these  animals 
the  power  of  moving  on  a  plain  surface  with  that  speed  which  is  so 
admirable  in  the  generality  of  quadrupeds ;  and  accordingly  we  are 
assured  by  all  observers,  that  their  mode  of  progression  under  these 
circumstances  is  of  the  most  slow  and  painful  nature.     The  Sloths 
however  are  not  terrestrial  animal  ■  but  live  entirely  among  the  thick 
branches  of  trees  in  the  most  extensive  and  solitary  forests.     This 
remarkable  disproportion  of  their  fore-arms  is  common  to  another 
genus  of  arboreal  mam  mala,  the  real  apes,  in  which,  far  from  retarding 
motions,  this  peculiar  structure  is  of  the  most  essential  import- 
in  adding  to  their  agility.     But  the  Sloths  partake  of  none  of 
._.     ceesaoiy  advantages  which  the  Apes  possess.    They  have  no 
opposesble  thumb  ;  their  fingers  are  short,  and  so  perfectly  rigid  that 
the  joints  ossify  at  a  very  earl;  period  of  the  animal's  life,  leaving 
them  totally  incapable  of  individual  motion,  whilst  they  are  at  the 
time  so  completely  enveloped  in  tha  common  integuments  of 
*nd 'that  nothing  ia  to  be  seen  externally  except  the  immense 


Bis  B1UDYPUSL 

crooked  claws  with  which  they  are  provided.  The  wrist  and  ankle 
alio  are  articulated  or  joined  to  the  fore-arm  and  leg  in  an  oblique 
direction ;  ao  that  the  palm  or  sole,  instead  of  being  directed  down- 
wards towards  the  surface  of  the  ground,  as  in  other  animals,  in 
turned  inwards  towards  the  body,  in  snob  a  manner  ai  to  render  it 
impossible  for  the  Sloth  to  place  the  sole  of  ita  foot  straight  down 
upon  a  level  surface,  bat  to  compel  it,  under  such  circumstances,  to 
a  the  external  edge  of  the  fool  Thia  position  is  obviously 
'         n    "  r  facility  of  motion.      But  there  is  still 


it  upon  the  eit 
t  ill   adapted  f 
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If  placed  upon  a  plain  surface,  the  Sloth  moves  with  difficulty  ami 
only  by  setting  upon  the  little  asperities  which  he  finds  in  his  way, 
and  by  that  means  dragging  his  body  slowly  forwards,  just  as  we  may 
observe  a  bat  to  do  under  similar  circumstances.  But  this  is  a  situa- 
tion equally  foreign  to  the  habits  and  economy  both  of  the  Sloth  and 
of  the  bat ;  and  we  are  no  more  justified  in  judging  of  the  nature  of 
the  one  under  these  circumstances,  than  we  should  be  in  reasoning 
upon  the  habits  of  the  other.  The  Sloth  is  eminently  an  arboreal 
quadruped  :  it  is  produced,  it  lives,  and  it  dies  in  the  trees  ;  it  very 


another  singularity  in  the  structure  of  the  foot  of  thia  animal  which 
materially  increases  its  difficulties  of  progression  on  a  plain  surface. 
This  arises  from  the  peculiar  form  of  the  last  phalanx  or  joint  of  the 
fingers  and  toes,  that,  namely,  which  gives  insertion  to  the  claws, 
and  which  is  articulated  with  the  second  phalanx  in  such  a  manner 
as  to  permit  the  fingers  and  claws  to  be  strongly  bent  inwards  along 
the  palm  and  arm,  but  at  the  same  time  prevents  the  animal  from 
raising  them  upwards  or  opening  the  hand  beyond  a  certain  position. 
This  structure  is  exactly  the  reverse  of  what  we  observe  in  the  com- 
mon oat,  which  has  the  phalanxes  of  the  toes  formed  in  such  a 
manner  as  to  keep  .the  claws  habitually  retracted  or  drawn  up,  so 
that  it  requires  a  considerable  degree  of  muscular  force  to  extend  or 
depress  them.     In  the  Sloths,  on  tbe  contrary,  they  are  naturally 
depressed  in  the  position  represented  in  the  figure  of  the  skeleton,  and 
the  muscular  force  is  exerted  to  expand  or  open  them.    The  claws 
themselves  are  of  a  size  altogether  enormous,  surpassing  the  entire 
foot  in  length.     They  are  so  sharp  and  crooked  that  they  readily 
seize  upon  the  smallest  inequalities  in  the  bark  of  the  trees    and 
branches  among  which  the  »"'■"-'"  habitually  reside  ;  and,  united  to 
tbe  great  muscular  strength  and  rigid  formation  of  the  extremities, 
furnish  tbe  most  powerful  weapons  of  defence.     Nor  are  the  form 
and  articulation  of  the  posterior  extremities  less  singular  than.those 
of  the  anterior.    The  formation  of  tbe  pelvis  alone  is  of  suoh  a  nature 
as  to  render  it  im- 
possible    for     the 
Sloths  to  walk  after 
the  manner  of  ordi- 
nary   quadrupeds ; 
and    the   mode  in 
which     the     hind 
legs  are  articulated 
with  the  pelvis,  to 
use  the  expression 
of    Baron    Cuvier, 

pressly  arranged  for 
the  purpose  of  de- 
priving the  animal 
of  the  use  of  its 
legs  altogether. 
"  If,"  ssya  M.  Cu- 
vier, "  we  consider 
the  Sloths  in  the 
relation  which  they 

laws  of  organisation  at  present  existing  apply  so  little  to  their  structure, 
the  different  parts  of  their  body  seem  so  completely  contradictory 
of  those  laws  of  co-existence  which  we  have  found  established  in  the 
rest  of  the  animal  kingdom,  that  we  might  be  almost  tempted  to 
consider  them  as  the  remains  of  a  former  order  of  things,  the  living 
relics  of  that  precedent  nature  of  which  we  are  obliged  to  seek  the  other 
ruing  beneath  the  surface  of  the  earth,  and  that  they  escaped  by  some 
miracle  the  catastrophe  which  destroyed  their  contemporary  species." 


a  but  through  force  or  accident ;  and  what  is  i 
s  squirr  . 
s  suspended  from  the  branch,  he  rests 


rel  and  monkey, 


._  the  surface  of  the  earth,  and  those 

therefore  who  observe  it  in  that  situation,  have  not  a  favourable 
opportunity  of  judging  of  its  nature  and  functions. 

We  are  indebted  to  the  valuable  observations  of  Mr.  Waterton, 
during  his  '  Wanderings '  in  South  America,  for  a  final  and  satis- 
factory explanation  of  the  apparent  difficulties  and  inconsistencies 
in  the  structure  and  habits  of  the  Sloth.  "  The  sloth,"  says  this 
'  *  whole  life  in  the  trees,  ai  ' 

mgh  force  or  accident 

traordinaiy,  not  upon  the  branches  like  the  bc 
but  under  them.  He  moves  suspended  from  t 
suspended  from  the  branch,  and  he  sleeps  suspended  from  the  branch- 
Hence  his  Beamingly  bungled  composition  is  at  once  accounted  for ; 
and  in  lieu  of  the  sloth  leading  a  painful  life  and  entailing  a  melan- 
choly existence  upon  its  progeny,  it  is  but  fair  to  conclude  that  it 
just  enjoys  life  as  much  as  any  other  animal,  and  that  its  extraordinary 
formation  and  singular  habits  are  but  further  proofs  to  engage  us  to 
admire  the  wondeiful  works  of  Omnipotence."  Nor  are  the  motions 
of  this  animal  to  slow  while  suspended  in  this  strange  position,  nor 
his  habitat  so  circumscribed  aa  naturalists  have  hitherto  imagined. 
"  The  Indians,"  continues  Mr.  Waterton,  "  have  a  saying  that  when 
the  wind  blows  the  sloths  begin  to  travel.  In  fact  during  calm 
weather  they  remain  tranquil,  probably  not  liking  to  cling  to  the 
brittle  extremities  of  the  branches,  lest  they  should  break  whilst  the 
animals  are  passing  from  one  tree  to  another;  but  as  soon  as  the 
wind  rises  the  branches  of  the  neighbouring  trees  become  interwoven, 
and  then  the  sloth  seizes  hold  of  them  and  pursues  his  journey  in 
safety.  He  travels  at  a  good  round  pace,  and  were  you  to  see  him,  as 
I  have  done,  passing  from  tree  to  tree,  you  would  never  think  of 
calling  him  a  sloth."  Stedman,  in  his  '  History  of  Surinam,'  has  an 
engraving  of  a  Sloth  in  this  position,  which  we  have  copied,  as  illua- 


ftlodo  of  iirogrcision. 
trmting  its  singular  mode  of  progression.    A  specimen  of  ChoLtpw 
didaclylut,  tbe  Two-Toed  Sloth,  is  uow  living  in  the  Gardens  of  the 
Zoological  Society,  Regent's  Park. 

The  conformation  of  the  extremities  is  not  the  only  part  of  its 
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anatomy  in  which  the  Sloth  differs  from  ordinary  mammals.  The 
number  and  form  of  the  bones  which  compose  the  trunk,  the  nature 
of  its  teeth,  and  the  conformation  of  its  stomach  and  intestines,  are 
all  peculiar.  The  stomach  is  divided  by  transverse  ligatures  into  four 
separate  compartments,  which  bear  a  distant  resemblance  to  the  four 
stomachs  of  ruminating  animals :  they  do  not  however  exercise  the 
functions  of  these  organs,  nor  do  the  Sloths  regurgitate  their  food,  or 
subject  it  to  a  second  process  of  mastication  like  the  ox  and  the 
sheep.  The  intestines  also  are  unusually  short  for  an  animal  which 
lives  entirely  upon  vegetable  substances,  scarcely  equalling  twice  the 
length  of  the  body,  whilst  those  of  ruminants  frequently  exceed  ten 
times  those  dimensions.  Their  simplicity  and  diminutive  size  in  the 
Sloths  appear  to  be  compensated  by  the  superior  and  unusual  com- 
plication of  the  stomach, — which,  retaining  the  food  for  a  longer 
period  than  in  ordinary  non-ruminating  animals,  allows  it  to  be  more 
perfectly  macerated,  and  prepared  for  the  action  of  the  absorbent 
vessels  which  imbibe  its  nutritious  particles  in  its  passage  through 
the  intestines.  The  number  of  vertebra  in  the  necks  of  mammals  is 
generally  seven,  so  that  the  whales  and  dolphins,  which  have  scarcely 
any  neck  at  all,  as  well  as  the  giraffe  and  camel,  which  have  it 
developed  in  a  most  unusual  degree,  are  all  found  to  agree  in  this 
particular,  however  widely  they  differ  in  other  respects :  the  B. 
tridactylut  alone  forms  an  exception  to  this  otherwise  universal  rule, 
in  having  nine  cervical  vertebra.  What  renders  this  circumstance 
still  more  surprising  is,  that  the  neck  of  the  Sloth  (B.  tridactylut), 
notwithstanding  its  two  supernumerary  vertebrae,  is  far  from  long — 
being  on  the  contrary  much  too  short  for  its  long  fore  legs  if  it  were 
compelled  to  seek  its  food  on  the  ground  like  other  animals.  But 
this  defect  is  compensated,  as  well  by  the  nature  of  the  situation 
which  it  habitually  occupies,  suspended  from  the  horizontal  branches 
of  the  trees,  as  by  its  power  of  using  the  fore  paw  as  a  hand  in 
conveying  the  food  to  its  mouth,  which,  notwithstanding  the  rigidity 
of  its  members,  it  does  with  great  address  with  one  paw,  whilst  it 
clings  firmly  to  the  branches  by  means  of  the  other  three. 

The  dental  system  of  the  Sloths  is  the  most  simple  that  can  well  be 
conceived.  They  have  no  incisor  teeth,  but  canines  and  molars  only ; 
and  in  the  B.  tridactylut  the  canines  are  diminutive,  and  in  all  respects 
very  similar  to  the  other  teeth.  The  molar  teeth  are  universally  eight 
in  the  upper  jaw  and  six  in  the  lower,  four  and  three  on  either  side 
respectively.  Their  construction  is  most  simple,  consisting  merely  of 
a  cylinder  of  bone,  enveloped  in  enamel,  and  hollow  at  both  ends, — at 
the  upper  by  continual  detrition,  and  at  the  under  by  default  of  ossifi- 
cation. They  have  no  lamina  of  enamel  penetrating  the  body  of  the 
tooth,  as  in  other  herbivorous  animals,  which  renders  them  such 
effective  instruments  in  grinding  and  masticating  vegetable  substances. 
Hence  it  results,  that  the  mastication  of  the  Sloth  must  be  extremely 
imperfect,  though  the  defect  of  dentition  is  probably  compensated  in 
some  degree  by  the  superior  complication  of  the  stomach. 

The  genera  Bradyput  and  Chotceput,  together  with  the  extinct  fossil 
animals  which  have  been  called  Megatherium  and  Megalonyx,  and 
which,  with  the  form  and  organisation  of  a  sloth,  nearly  equalled  the 
elephant  in  size,  constitute  the  Cuvierian  family  Tardigrada.  Besides 
the  difference  of  the  canine  teeth,  which  are  completely  developed  in 
Cholctpus  and  in  Bradyput,  of  the  same  form  and  subject  to  the  same 
detrition  as  the  molars,  these  two  genera  are  distinguished  from  one 
another  by  the  number  of  toes  on  the  fore  feet,  which  are  three  in  the 
Bradyput  and  only  two  in  the  Cholceput ;  by  the  comparative  length 
of  the  fore-arms,  which  are  much  longer  in  the  former  than  in  the 
latter ;  by  the  number  of  cervical  vertebra  in  the  Bradyput,  as  already 
mentioned ;  by  the  equally  unusual  number  of  ribs  in  Cholceput,  which 
amount  to  no  fewer  than  forty-six,  the  greatest  number  hitherto 
found  in  any  mammal,  the  species  of  Bradyput  having  but  thirty-two ; 
and  by  numerous  other  modifications  which  it  is  unnecessary  to 
enumerate. 

The  Sloths  are  known  to  bring  forth  and  suckle  their  young  like 
ordinary  quadrupeds.  For  this  purpose  they  have  two  mammae, 
which  are  situated  on  the  breast ;  and  the  young  Sloth,  from  the 
moment  of  its  birth,  adheres  to  the  body  of  its  parent  till  it  acquires 
sufficient  size  and  strength  to  shift  for  itself  The  head  of  the  Sloth 
or  Ai  (B.  tridactylut)  is  short,  the  face  small  and  round  like  that  of 
the  American  monkeys,  the  ears  concealed  in  the  long  hair  which  sur- 
rounds them,  the  eyes  small  and  deeply  sunk  in  the  head,  and  the  tail 
a  mere  rudiment.  This  species  is  found  only  in  the  most  gloomy  and 
retired  tropical  forests  of  South  America.  The  Indians  lie  its  flesh, 
and  are  in  continual  pursuit  of  it 

In  the  list  of  specimens  of  Mammalia  in  the  British  Museum  three 
species  of  Bradyput  and  one  of  Chokepus  are  given.  Several  varieties 
have  been  described. 

B.  tridactylut,  the  Sloth  or  Ai.  It  has  a  short  round  head,  furnished 
with  coarse  shaggy  hair,  disposed  on  the  crown  in  verging  rays,  like  that 
of  the  human  species ;  the  face  is  of  a  yellowish  colour,  covered  with 
very  short  hair,  whilst  that  of  the  body  and  extremities  is  universally 
long  and  shaggy ;  the  eyes  are  encircled  by  a  brown  ring ;  the  hair  of  the 
body  varied  with  irregular  patches  of  dark  and  light  brown,  or  silvery 
white ;  between  the  shoulders  there  is  an  oval  patch  of  short  orange- 
coloured  hair,  of  a  finer  quality  than  that  found  on  other  parts  of  the 
body,  and  divided  in  the  centre  by  a  longitudinal  black  stripe ;  the 
throat  and  breast  are  frequently  of  a  light  straw-colour.    The  texture 


of  the  hair  is  altogether  peculiar,  and  more  nearly  resembles  dry  hay, 
or  grass  shrivelled  and  withered  by  the  sun,  than  the  hair  of  ordinary 
quadrupeds.  It  is  coarse  and  flattened  at  the  extremity,  but  as  small 
at  the  root  as  the  finest  spider's  web ;  and  its  dry  and  withered  appear- 
ance forms  the  Ai's  principal  security  against  its  pursuers,  as  it  renders 
it  extremely  difficult  to  detect  it  whilst  at  rest  among  the  branches 
covered  with  bark  and  moss  of  the  same  colour.  It  is  only  when  in 
motion  that  it  can  be  readily  distinguished  from  the  trunk  beneath 
which  it  hangs  suspended.  In  other  respects  different  individuals  of 
this  species  differ  considerably  from  one  another  in  the  shades  and 
disposition  of  their  colours,  and  in  the  intensity  of  the  mark  between 
the  shoulders ;  some  even  want  this  latter  mark  altogether,  others  are 
of  a  uniform  ash-colour  over  the  whole  body,  and  there  are  others 
still  which  have  the  hair  of  the  head  parted  in  the  centre,  and  hanging 
down  on  each  side;  but  whether  these  constitute  distinct  species, 
or  mere  varieties  of  the  common  Ai,  is  a  point  hitherto  undetermined : 
the  cabinets  of  Europe  do  not  afford  sufficient  materials  for  an  exten- 
sive oon^parison,  and  no  naturalist  has  ever  examined  the  Aia  with 
this  view  in  their  native  regions. 

B.  torquatut,  the  Gipakeiou,  is  a  very  distinct  species,  even  in  the 
bony  structure  of  its  cranium.  Its  face  is  naked,  and  of  a  black 
colour ;  the  hair  of  its  body  less  flattened  and  withered-looking  than 
in  the  common  species ;  the  forehead,  temples,  chin,  throat,  and  breast 
covered  with  reddish  or  rust-coloured  hair,  slightly  frizzled ;  on  the 
crown  of  the  head  it  is  long  and  yellow,  and  on  the  rest  of  the  body 
pale  orange ;  but  the  most  distinguishing  mark  of  the  species  is  a 
large  black  collar  which  completely  surrounds  the  neck.  Beneath  this 
outer  coat  there  is  an  inner  one  of  very  fine  fur,  which  is  of  a  dark 
brown  colour  on  the  collar,  but  gradually  diminishes  in  intensity 
towards  the  croup,  where  it  is  entirely  white. 

Both  these  species  feed  upon  the  leaves  of  trees,  and  bring  forth 
but  a  single  young  one  at  a  birth.  When  in  motion  in  the  forest* 
they  emit  a  feeble  plaintive  cry,  resembling  the  word  '  Ai/  and  which 
is  the  origin  of  the  name  they  bear  among  the  Europeans  settled  in 
America.  They  are  extremely  retentive  of  life,  and  have  been  seen  to 
move  their  legs  and  exhibit  other  symptoms  of  vitality  a  full  half- 
hour  after  being  deprived  of  the  heart  and  other  viscera. 

B.  gularit,  the  Yellow-Faced  Sloth,  is  supposed  by  some  to  be  a 
variety  of  B.  tridactylut. 

BRAGANTIA,  a  genus  of  plants  belonging  to  the  natural  order 
Arittolochiacece.  One  of  the  species,  B.  Umentota,  is  said  by  Dr. 
Horsfield  to  be  intensely  bitter,  and  to  be  used  as  a  medicine 
in  Java. 

BRAIN,  a  soft  and  pulpy  organ,  which  in  man  occupies  the  cavity 
of  the  cranium,  and  forms  one  of  the  central  masses  of  the  nervous 
system.  [Nervous  System.]  In  man  and  all  the  higher  animals  the 
nervous  system  consists  of  four  distinct  parts — the  white  threads 
called  Nerves,  knots  or  masses  of  nervous  matter  situated  along  the 
course  of  the  nerves  called  Ganglions,  a  long  cord  of  nervous  matter 
filling  the  cavity  of  the  vertebral  or  spinal  column  called  the  Spinal 
Cord,  and  a  large  mass  of  nervous  matter  now  generally  considered 
as  a  continuation  and  expansion  of  the  spinal  cord  called  the  Brain. 
The  Spinal  Cord  and  Brain  constitute  the  two  central  masses  of  the 
nervous  system,  that  is,  the  immediate  seat  of  the  functions  peculiar 
to  this  system. 

The  general  mass  of  nervous  matter  designated  under  the  common 
term  Brain,  together  with  its  membranes,  vessels,  and  nerves,  com- 
pletely fills  the  cavity  of  the  skull.  This  mass  is  divided  into  three 
parts,  the  Cerebrum,  or  brain  proper,  which  occupies  the  whole  of  the 
superior  part  of  the  cavity  of  the  cranium ;  the  Cerebellum,  much 
smaller  than  the  cerebrum,  whence  its  name,  Little  Brain,  which 
occupies  the  lower  and  back  part  of  the  cavity  of  the  cranium ;  and 
the  Medulla  Oblongata,  by  much  the  smallest  portion  of  the  mass, 
situated  at  the  basis  of  the  cavity  beneath  the  cerebrum  and  cere- 
bellum. The  medulla  oblongata  passes  out  of  the  cavity  of  the 
cranium  into  that  of  the  vertebral  canal  by  the  foramen  magnum  of 
the  occipital  bone,  being  continuous  with  and  forming  the  commence- 
ment of  the  spinal  cord. 

This  general  nervous  mass  is  closely  enveloped  in  three  distinct 
membranous   coverings,  two  of  which   have  been  called  'matrea,* 
from  the  fanciful  notion  that  they  give  rise  to  all  the  other  membranes 
of  the  body.    The  external  covering  termed  Dura  Mater,  from  its 
being  of  a  firmer  texture  than  the  other  two  membranes,  incloses 
the  brain  with  all  its  appendages,  and  lines  the  whole  internal  surface 
of  the  bones  of  the  cranium.    It  is  of  a  fibrous  texture,  the  com- 
ponent fibres  interlacing  each  other  in  every  possible  direction,  and 
forming  by  their  firmness  and  density  the  thickest  and  strongest 
membrane  of  the  whole  body.    By  its  external  surface  the   dura 
mater  adheres  everywhere  to  the  inner  surface  of  the  cranium,  just 
as  the  periosteum  adheres  to  other  bones.    When  torn  from  the 
cranium  this  surface  appears  somewhat  rough  and  irregularly  spotted 
with  bloody  points,  which  are  the  lacerated  orifices  of  vessels  that  pass 
between  the  membrane  and  the  surrounding  bones.    These  vessels 
are  much  more  numerous  in  the  young  than  in  the  adult,  and  are 
most  abundant  at  the  sutures  or  junctions  of  the  bones  that  compose 
the  BkulL    The  inner  surface  of  the  dura  mater,  which  is  shining 
and  smooth,  is  lubricated  and  kept  in  a  state  of  moisture  by  a  fluid 
secreted  by  its  own  vessels.    This  membrane  performs  a  twofold 
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f  plica  the  place  of  the  periosteum  to  the  inner  uurfice  of 
the  cranium,  sustaining  their  nutrient  vessels ;  and  it 
serves  u  ■  defence  to  the  brain,  and  a  support  to  the  different  mueea 
into  which  it  is  divided. 

The  dura  mater  gives  off  several  elongations  or  productions  called 
processes,  which  descend  between  certain  portions  of  the  brain ; 
the  most  remarkable  of  which  is  termed  the  superior  longitudinal 
process,  which  extends  from  the  fore  to  the  back  part  of  the  skull 
between  the  lateral  halves  of  the  cerebrum.  Narrow  in  front,  it 
becomes  gradually  broader  as  it  passes  backwards,  bearing,  as  has 
been  conceived,  some  resemblance  in  shape  to  a  sickle  or  scythe, 
whence  the  common  name  of  it,  fall  cerebri. 

Where  the  falz  cerebri  terminatea  behind,  there  proceeds  a  large 
lateral  expansion  of  the  same  membrane,  extending  across  the  back 
part  of  the  skull  beneath  the  posterior  parts  of  the  cerebrum,  and 
forming  a  complete  floor  or  vault  over  the  cerebellum.  This  mem- 
branous expansion  i*  called  tentorium,  the  obvious  use  of  which  is  to 
prevent  the  cerebrum  from  pressing  upon  the  cerebellum ;  while  from 
the  middle  of  the  tentorium  proceeds  another  membranous  expansion, 
which  descends  between  the  lobes  of  the  cerebellum,  and  terminate* 
insensibly  at  the  edge  of  the  foramen  magnum,  performing  for  the 
cerebellum  the  same  office  as  the  falx  performs  for  the  cerebrum : 
hence  it  is  called  falx  cerebelli. 

Moreover  the  component  fibres  of  the  dura  mater  in  certain  parts 
of  it*  course  separate  into  layers,  which  are  bo  disposed  as  to  leave 
spaces  between  them,  for  the  most  part  of  a  triangular  form.  These 
triangular  spaces,  which  are  commonly  termed  sinuses,  are  lined  by  a 
smooth  membrane  perfectly  analogous  to  that  which  lines  the  veins 
in  the  other  parts  of  the  body,  sad  these  sinuses  perform  the  office 
of  veins,  returning  the  blood  from  all  the  parts  of  the  brain  to  the 
neck.  Nothing  analogous  to  this  structure  occurs  in  any  other  part 
of  the  venous  system.  In  almost  every  other  part  of  tho  body  the 
pressure  of  surrounding  parts  is  a  mast  important  aid  to  these 
vessels  in  enabling  them  to  carry  on  the  circulation  of  the  blood ; 
but  in  the  brain  the  venous  tubes  are  guarded  from  pressure,  the 
dense  dura  mater  being  for  this  purpose  stretched  so  tensely  over 
them  that  the  weight  of  the  surrounding  parts  is  completely  taken 
off  them 

The  smooth  surface  of  the  brain  which  is  exposed  on  the  reflection 
of  the  dura  mater,  is  formed  by  its  eeoond  investing  membrane  which 
is  named  the  Tunica  Arachnoidea,  from  the  extreme  tenderness  and 
delicacy  of  its  tissue,  which  gives  it  a  resemblance  to  a  spider's  web. 
This  thin  colourless  and  transparent  membrane  is  spread  uniformly 
over  the  surface  of  the  brain,  covering  all  the  eminences  termed 
convolutions  (jig.  i.  2,  2),  but  not  insinuating  itself  between  any  of 
the  depressions  between  the  convolutions.  (Fig,  iv.  7.)  On  account  of 
its  extreme  tenuity  and  its  close  adhesion  to  the  membrane  beneath 
it,  it  cannot  be  easily  separated  from  the  latter ;  but  there  are 
situations  at  the  basis  where  the  arachnoid  membrane,  as  it  passes 
between  opposite  parts  of  the  brain,  can  be  seen  distinct  from  the 
subjacent  tunic 

The  third  investing  membrane,  the  Pia  Mater,  derives  its  name 
like  the  former  from  the  tenderness  and  delicacy  of  its  tissue  ;  but 
unlike  the  tunica  arachnoidea,  in  which  not  a  single  blood-vessel 
has  hitherto  been  described,  the  pia  nuter  is  exceedingly  vascular. 
The  blood-vessels  with  which  every  part  of  this  delicate  membrane 
is  covered  are  the  nutrient  arteries  of  the  brain ;  before  they  pene- 
trate the  brain  these  vessels  divide;  subdivide,  and  ramify  to  an 
extreme  degree  of  minuteness  upon  the  external  surface  of  this 
membrane,  so  that  the  blood  doe*  not  enter  the  tender  cerebral 
substance  with  too  great  force.  When  a  portion  of  the  pia  mater  in 
gently  raised  from  the  brain,  these  blood-vessels  appear  as 
fine  delicate  threads,  which  on  account  of  the  elasticity 
they  are  endowed  are  capable  of  elongation  as  they  are  d 
the  cerebral  substance.  As  the  pia  mater  contains  and  support*  the 
nutrient  vessels  of  the  brain,  this  membrane  is  not  only  spread  as  a 
general  envelops  over  its  entire  surface,  but  it  penetrates  between  all 
its  convolutions,  and  lines  every  cavity  which  is  formed  in  it. 

It  has  been  stated  that  the  large  portion  of  the  cerebral  mass, 
termed  the  cerebrum,  occupies  the  whole  of  the  upper  part  of  the 
cavity  of  the  cranium.  The  cerebrum  is  divided  into  two  equal 
lateral  halves  termed  hemispheres  (jig.  i.  2,  2),  which  have  an  ovoid 
figure  somewhat  resembling  an  egg  cut  longitudinally  into  two  equal 
parte.  The  hemispheres  are  separated  from  each  other  by  the 
membrane  already  described,  the  falx  cerebri  (Jig.  L  3) ;  and  their 
inner  sides  in  apposition  with  the  falx  are  flattened,  while  their  upper 
and  outer  surfaces  are  convex,  being  accurately  adapted  to  the 
concavity  formed  by  the  inner  surface  of  the  bones  of  the  cranium. 

Each  hemisphere  is  subdivided  into  an  anterior,  a  middle,  and  a 
posterior  lobe,  but  it  is  only  on  the  under  surface  of  the  brain  that 
these  lobe*  are  accurately  defined.  (Fig.  ii  1,  2,  3.)  The  anterior  and 
middle  lobes  are  separated  from  each  other  by  a  deep  fissure  named 
the  fissure  Sylvia  (fy.  ii.  4),  which  extends  obliquely  backwards  from 
the  basis  to  a  considerable  depth  between  the  convolutions;  but  the 
middle  is  distinguished  from  the  posterior  lobe,  not  by  a  fissure  but 
by  a  superficial  excavation  on  the  under  surface  of  the  posterior  lobe. 
(Fig.  ii.  6.)  The  anterior  lobes  rest  upon  the  orbital  plates  'of  the 
frontal  bone;   the  middle  lobes  are  lodged   in   the  temporal  foeese 


formed  by  the  sphenoid  and  temporal  bones,  while  the  posterior  lobes 
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Fig.  I. — Upper  Surface  of  tbe  Brain. 
1,  Cut  edge  of  tbe  benm  of  tbe  cranium ;  1,  snprrlor  eo 
«benatjpAeres  of  the  cerebrum,  wttta  their  conTolnttona  ■  J, 


different  directions,  and  are  of  different  sires  and  lengths  In  different 
parts  of  the  hemisphere.  (Fig.  i.  2,  2.)  The  depression*  or  Assures 
between  the  convolutions,  termed  clefts,  or  sulci,  generally  penetrate 
the  consistence  of  the  brain  to  the  depth  of  about  an  inch  or  an 
inch  and  a  half    (Fig.  iv.  7.)     Tho  greater  uuinber  of  these  pursue  a 


ttl  BRAIN. 

sigiag  course,  but  tome  run  longitudinally,  otlioni  obliquely ;  Boms 
communicate  with  each  other,  while  others  terminate  separately  in 
tho  substance  of  the  brain.     {Fig.  iv.  T.) 

The  nervous  matter  constituting  the  cerebrum  is  composed  of  two 
distinct  substances,  which  differ  from  each  other  materially  both  in 
their  colour  and  consistence.  (Fig.  iv.  T.)  The  outer  substance  ia 
sometimes  termed  c mentions,  from  its  being  of  a  grayish -brown 
colour ;  at  other  times  cortical,  from  ite  surrounding  the  inner  part 
of  the  brain,  as  the  bark  the  inner  parte  of  the  tree ;  by  some  it 
is  also  called  glandular,  and  by  others  secretory,  from  the  supposition 
that  its  nature  ia  that  of  a  gland,  and  that  it  secretes  a  peculiar 
fluid.  It  ii  of  a  softer  consistence  than  the  inner  part,  and  leaves  by 
desiccation  a  smaller  quantity  of  solid  residuum.  It  ia  composed 
almost  entirety  of  blood-vessehi  connected  and  sustained  by  exceed- 
ingly floe  cellular  membrane.  Its  structure  is  uniform  throughout, 
presenting  no  appearance  whatever  of  a  fibrous  texture.  It  gives  to 
the  entire  surface  of  the  cerebrum  an  external  covering,  generally 
about  the  tenth  of  an  inch  in  thickness.    (Fig.  It.  7.) 

The  inner  substance,  termed  white  or  medullary  (jig.  iv.  7),  is  firmer 
in  consistence  and  larger  in  quantity  than  the  gray  matter  ;  and  when 
an  incision  is  made  into  it,  its  surface  is  spotted  with  red  points,  the 
out  orifices  of  its  vessels,  which  vary  in  number  and  size  according  as 
they  may  be  more  or  less  distended  with  blood.  It  is  now  universally 
agreed  that  this  part  of  the  brain  is  composed  of  fibres.  When 
examined  in  its  recent  and  most  perfect  state,  especially  after  it  hss 
been  artificially  hardened  and  condensed  by  the  action  of  heat  or 
certain  chemical  substances,  if  it  be  carefully  scraped  with  a  blunt 
instrument  these  fibres  become  perfectly  distinct  and  are  of  consider- 
able magnitude,  with  furrows  between  them,  which  for  the  most  part 
are  placed  in  such  a  direction  as  to  converge  towards  the  base  of  the 
brain.  (Fig.  iv.  6,  6,  i.)  The  fibres  do  not  merely  unite,  forming  what 
are  called  commissures,  but  they  actually  cross  each  other  and  pass 
into  the  opposite  sides  of  the  body.  This  decussation  of  the  medullary 
fibres  has  been  demonstrated  in  the  moat  satisfactory  manner  by 
Drs.  Gall  and  Spurtheim. 

The  cerebellum  ia  situated  at  the  basis  of  the  oerebrum  toward* 
its  posterior  psrt  {Fig.  ii  6,  6.)  Its  form  U  elliptical,  its  largest 
diameter  extending  transversely  from  one  side  to  the  other.  (Fig.  ii.  8.) 
Like  the  oerebrum  it  is  divided  into  two  lateral  halves  or  hemispheres 
(fig.  ii  8),  which  are  separated  by  the  falx  eerebelli  In  the  centre  of 
it*  upper  surface  there  is  a  distinct  prominence,  termed  the  vermiform 
process  (fig.  ii  7),  which  may  be  considered  as  the  fundamental  part 
of  the  organ,  because,  in  the  lower  animals,  whatever  other  parte  of 
the  cerebellum  are  absent,  this  Is  invariably  present,  affording  thus 
the  nucleus  or  rudiment  of  the  organ,  from  which,  by  the  addition  of 
other  parte,  aa  the  hemispheres  or  lateral  lobes,  ftc,  the  more  perfect 
organ  of  the  higher  animal  is  built  up. 

The  external  surface  of  the  cerebellum  ia  divided  into  flattened 
strata  or  layers  (fig.  ii  6),  separated  by  fissures  which  correspond  to 
the  clefts  or  sulci  between  the  convolutions.  The  pis,  mater,  bearing 
the  nutrient  arteries  of  the  cerebellum,  passes  between  every  one  of 
these  fissures;  while  the  arachnoid  membrane  is  simply  extended 
over  them.  If  a  vertical  section  be  made  through  either  hemisphere 
of  the  cerebellum,  a  thick  mass  of  white  substance  is  seen  in  the 
centre,  which,  aa  it  dividea  into  the  several  strata,  presents  an  arbor- 


.ho  centre  of  the  fundameni 
id  forming  the  appearance  c 


tucidura,  the  medullary  lifer  which  separata  the  two  literal  ventricles  from 
tub  other ;  t,  libra*  of  while  matter,  tanning  the  oorpas  callosnm.  Immedi- 
ately beneath  which  are  ■luwted  tho  lateral  ventricles ;  1,  convolutions  af  the 

•scent  appearance  oommouly  denominated  the  arbor  vitas,  (Fig.  iii  8.) 
These  strata-  diverge  towards  the  circumference  of  the  cerebellum, 
and  are  covered  externally  by  gray  substance,     (Fig.  iii  3.) 

In  front  of  the  cerebellum  is  placed  a  large  mass  of  nervous  matter, 
farming  a  very  considerable  eminence,  commonly  termed  the  tuber 
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annulare,  or  thepouH  varolii  ( Fig .  ii,  1 0. )  The  external  surface  of  this 
body  ia  convex,  and  it  ia  divided  into  two  lateral  halves  by  a  middit 
groove,  (  Pig.  ii  10.)  It  ia  joined  to  the  cerebrum  by  two  thick  won* 
cords  named  the  crura  cerebri  and  to  the  cerebellum  by  two  similar 
cord*  named  the  crura  eerebelli  The  crura  cerebri  are  continue 
(from  the  tuber}  outwards  and  forwards  to  the  under  and  middle 

fiart  of  each  hemisphere  of  the  cerebrum,  in  which  they  are  lost,  h 
ike  mannerthe  crura  eerebelli  are  continued  outwards  and  backward 
into  the  hemispheres  of  the  cerebellum,  in  which  they  terminate. 

The  Medulla  Oblongata  is  that  portion  of  the  cerebral  mass  whfci 
Intervenes  between  the  tuber  annulare  and  the  foramen  magnnc 
(fig.  ii  7) :  beyond  the  foramen  magnum  it  takes  the  name  of  spina! 
cord.  On  the  anterior  surface  of  the  medulla  oblongata  there  an 
four  eminences  contiguous  to  each  other.  (Fig.ii.7.)  The  tw-o  inteno! 
are  named  corpora  pyramidalia,  or  the  pyramids  (fig.  ii  8)  ;  and  tot 
two  external  the  corpora  olivaria  (Jig.  ii  9),  or  the  olivary  bodies. 

If  the  membranes  which  invest  the  medulla  oblongata  are  carefullr 
removed,  and  its  middle  groove  be  gently  drawn  asunder,  there  will 
be  discovered  four  or  five  bands  of  white  substance  ascending  oblique); 
from  one  side  of  the  medulla  to  the  other.  (Fig.  iL  11.)  These  bunda 
on  each  side  decussate,  some  of  them  passing  above  and  others  below 
those  of  the  other  aide,  so  that  they  are  interwoven  like  plaited  streir 
(Fig.  ii  11.)  These  bands  are  named  the  decussating  bands  of  the 
corpora  pyramidalia,  and  their  decussation  ia  conceived  to  explain  tat 
phenomenon  familiar  to  the  physician  and  Burgeon,  that  when  injury 
la  dons  to  one  aide  of  the  brain  a  consequent  disturbance  of  function 
is  manifested  on  the  opposite  aide  of  ths  body. 

Taken  aa  a  whole,  the  nervous  mass  constituting  the  brain  is  strict); 
symmetrical,  that  is,  the  different  parts  of  which  it  is  composed  are 
so  arranged,  that,  if  the  organ  be  supposed  to  be  divided  into  two 
lateral  halves  by  a  plane  passing  perpendicularly  through  its  centre, 
the  parts  placed  on  each  aide  of  this  plane  have  a  perfect  correspond- 
ence with  each  other,  and  form  in  fact  reduplications  of  each  other. 
( Fig.  il)  The  principal  parts  of  the  cerebral  mass  are  thus  double, 
but  they  are  all  united  on  the  median  line  with  their  fellows  of  the 
opposite  side.  This  union  ia  effected  by  medullary  bands  of  varices 
suss  and  figures  which  pass  from  one  to  another,  called  com  miss  un*. 
Thus  the  double  parts  of  the  oerebellum  are  united  by  means  of  the 
large  mass  of  cerebral  matter  already  spoken  of  under  the  name  of 
tuber  annulare,  or  pons  varolii  (Fig.  ii  10.)  The  hemispheres  of  the 
oerebrum  are  united  chiefly  by  a  broad  expansion  of  medullary  matter, 
which  extends  transversely  across  from  the  bottom  of  one  hemisphere 
to  that  of  the  opposite  side,  called  the  corpus  calloeum,  or  the  gnat 
commissure  of  the  brain.  (Fig.  Hi.  6,6.)  There  are  other  connecting 
bands  of  smaller  aiss  by  which  minor  portions  of  the  cerebral  mass 
are  placed  in  communication,  into  a  description  of  which  it  is  sot 


:wo  great  cavities  called  the  lateral  ventricles,  which  are  situated  in 
the  interior  of  the  hemispheres  of  the  cerebrum.  Commencing  in  the 
fore  part  of  the  anterior  lobes,  these  cavities  proceed  backwards  in  s 
direction  parallel  to  each  other  through  the  middle  into  the  posterior 
lobes.  Their  figure  ia  winding  and  exceedingly  irregular,  and  they 
are  separated  from  each  other  fay  a  tender  mass  of  medullary  matter 
termed  the  septum  lucidum.  (Fig.  iii.  fi.)  They  are  lined  throughout 
by  a  fine  transparent  membrane,  which  secretes  a  fluid  that  keeps 
them  moist,  gives  them  a  bright  polished  appearance,  and  prevents 
them  from  uniting.  This  membrane  ia  the  pia  mater,  which  is  con- 
tinued from  the  exterior  surface  of  the  brain  into  these  interior  cavities; 
and  some  anatomists  describe  the  arachnoid  membrane  as  accompany ■ 
ing  the  pia  mater  in  all  ita  course  through  the  ventricles. 

The  middle  or  third  ventricle  is  a  vertical  fissure  between  the  two 
large  convex  eminences  called  the  thahuni  optici  (fig.  iii  4),  situated 
in  the  middle  and  back  part  of  the  lateral  ventricles.  The  fourth 
ventricle,  called  also  ventricle  of  the  oerebellum,  is  a  cavity  of  con- 
siderable extent  situated  between  the  cerebrum,  the  tuber  annulare, 
and  the  medulla  oblongata. 

For  a  detailed  account  of  the  course  of  the  fibres  the  reader  ia 
referred  to  the  work  of  Drs.  Gall  and  Spuraheim,  entitled  '  Recherchee 
sur  le  Bysteme  Nerveux  en  general,  et  sur  celui  du  Cerveeu  en  par 
ticulier,'  in  which  the  direction  of  the  cerebral  fibres  is  not  only 
minutely  and  exactly  described,  but  illustrated  by  excellent  drawing! 
as  large  as  the  objects.  The  course  of  the  fibres  that  compose  the 
pyramids  (fig.  ii  S  aid  fig.  iv.  1)  is  as  follows: — Immediately  before 
their  entrance  into  the  tuber  annulare  the  pyramids  are  a  little  con- 
tracted. ( Fig.  ii  8.)  Aa  soon  as  they  enter  this  mass  the  pyramida  are 
divided  into  innumerable  bundles  of  fibres  (fig.  iv.  2),  which  are  covered 
by  a  thick  layer  of  transverse  fibres  (fig.  iv.  2)  that  come  from  the 
cerebellum.  (Fig.iv.H.)  These  fibres  of  the  pyramida,  thua  increased  in 
number,  ascend,  and  receive  at  every  point  of  their  course  fresh  acces- 
sions, until  at  their  exit  (from  the  tuber)  forward  and  outward  they 
form  at  least  two-thirds  of  the  crura  cerebri,  aa  is  soon  at  fig.  iv.  3. 
Followed  in  their  course  forwards  from  fig.  i*.  8,  they  are  manifestly 
increased  at  every  point  by  the  accession  of  infinite  numbers  of 
fibre*.  (Pig.iv.i.)   Atths  p ' 


is  point  (Jig.  iv.  fi)  the  fibres,  now  exceedingly 


direction  lorwaras,  upwania,  imraij,  >"i  u""-"-  \*  ■*■ .-.■■; 

At  length  the  radiating  fibres,  crossing  and  interlacing  each  other  in 
■11   directions,  form   au    expansion   or  tissue,    and,    being  folded  in 


Fig.  IV.— Court*  of  tbe  Bbrei  of  the  Brain. 
I  the  anterior  pyramid!  Into  3,  the  tuber  annulare,  or  pool 
i  of  the  pyramid!  much  Incttoied  ■■  thej  Ihho  from  tbe  tuber 
con  tinned  incrtast  in  the  fibres  of  the  pyramid!  u  they  odTance 
i  the  conTolntloni ;  8,  divergence  of  the  flbna  of  the  pyramid*; 
mbrum,  showing  their  depth,  their  gray  mallei,  and 

various  ways  and  covered  with  gray  matter,  constitute  the  convolu- 
tions. (Fig.ir.  5,  S,  7,  T.)  Thus  the  pyramids,  progressively  increased 
and  developed,  form  a  large  portion  of  the  anterior  and  middle  lobe* 
of  the  cerebrum.      If  the  corpora  oliveria  (fig.  ii.  9)  vers  traced 


manner,  they  would  be  found  to  form  the  posterior  lobea  of  the 

brum  ;  and  the  origin  and  source  of  the  fifci 

bulk  of  the  cerebellum  can  bo  demonstrated  with  the 


■res  conatituting  the  main 
d  with  the  aame  cleameaa 
and  exactness. 

From  the  preceding  account  of  the  structure  of  the  brain,  which 
ahowi  it  to  bo  an  exceedingly  complex  organ,  it  might  have  been 
inferred  from  analog;  that  it  would  receive  a  large  supply  of  blood; 
but  the  quantity  actually  sent  to  it  is  far  greater  than  any  analogy 
could  have  led  us  to  suppose.  Haller  made  a  calculation,  from  which 
he  concluded  that  one-fifth  of  all  the  blood  sent  out  of  the  left  ven- 
tricle of  the  heart  is  carried  to  the  head,  yet  the  weight  of  the  brain 
in  tbe  human  subject  is  not  more  than  one-fortieth  of  that  of  the 
whole  body.  Even  if  this  estimate,  which  is  generally  thought  too 
large,  be  reduced  to  one-tenth,  according  to  the  idea  of  Monro,  it  will 
still  leave  a  very  great  over-proportion.  There  is  no  part  of  the 
structure  of  the  brain  more  curious  than  the  various  contrivances 
connected  with  the  circulation  through  the  head,  which  have  for  their 
object  the  prevention  of  this  prodigious  quantity  of  blood  from  pro- 
ducing any  injurious  effects  upon  the  tender  cerebral  substance,  whether 
by  its  pressure  or  by  its  unequal  distribution,  in  consequence  of  its 
stagnating  in  the  vessels,  or  of  its  being  too  violently  propelled  against 
been  formed  respecting  the  object  of 
extraordinary  quantity  of  blood, 


them.    Many  eonjecti _ 

furnishing  this  organ  with 

but  nothing  is  really  known  of  the  use  to  which  it  Is  applied,  though 
it  may  be  admitted,  to  give  a  degree  of  plausibility  to  the  opinion,  that 
the  brain  has  some  analogy  to  a  secreting  organ.  Without  doubt  one 
use  both  of  the  ventricles  and  the  convolutions  is  to  afford  a  more 
extended  surface  by  which  the  blood-vesssis  may  enter  the  cerebral 
substance  at  a  greater  number  of  points,  and  consequently  in  small 
quantity  at  any  one  point,  while  at  the  same  time  they  are  more  firmly 
supported  in  their  passage  by  the  greater  quantity  of  investing 
brane  with  which  they  are  supplied.     [Nervous  Ststsjl] 

The  brain  of  the  vertebrate  animals  differs  considerably  from  that 
of  man,  and  more  in  proportion  to  their  low  position  in  the  scale  of 
development.  The  most  obvious  distinction  between  the  brain  of 
man  and  that  of  the  other  mammal'*  is  its  diminished  size  in  most 
of  the  latter.  The  moment  the  skull-cap  is  raised,  the  difference 
between  the  full  rounded  appearance  of  the  former  and  the  com- 
pressed flattened  shape  of  the  latter  cannot  fail  to  be  observed.  The 
convexity  of  the  middle  lobes  is  strangely  lessened,  and  the  posterior 
lobe  is  in  a  manner  lost  in  quadrupeds.  If  tbe  brain  is  now  removed 
from  the  cranial  cavity,  the  difference  in  oulk  between  that  of  man 
and  tbe  inferior  animals  is  strikingly  displayed.  The  brain  of  tbe  ox 
scarcely  weighs  a  pound  I  the  average  weight  of  the  brain  of  the 
human  being  is  more  than  2  J  pounds. 

In  man  the  brain  is  supposed  to  constitute  about  1-SSth  part  of 
the  weight  of  his  body.  In  the  dog,  averaging  the  different  broods, 
it  is  1120th  part;  in  the  horse  it  is  only  the  450th  part,  in  the  sheep 
the  750th  part,  and  in  the  ox  the  800th  part 

As  an  illustration  of  the  greater  size  and  development  of  the  nerves 


_._iding  objects,  than  by  the  sense  of  small,  the  olfactory  nerve  is  not 
one-fourth  the  size  of  that  of  the  hone ;  in  the  ox,  which  is  not  so 
much  domesticated  as  the  horse,  and  ofteuer  sent  into  the  field  to 
shift  for  itself,  it  is  considerably  larger;    it   is  larger  still   in  the 
rine,  which  has  to  search  for  a  portion  of  its  food  buried  in  the  earth, 
deeply  immersed  in  refuse  or  filth;  and  it  is  largest  of  all  in  the 
ig,  whose  acuteness  of  soent  renders  him  so  useful  a  servant  to  man. 
The  different  development  of  tbe  medulla  oblongata  in  different 
limals  may  be  adduced  aa  another  proof  of  the  admirable  adaptation 
'  each  to  the  situation  which  it  occupies  and  the  functions  which  it 
discharges.     The  medulla  oblongata  is  the  prolongation  and  conden- 
sation of  the  medullary  matter  of  the  brain,  and  it  is  the  origin  of 
that  portion  of  the  spinal  cord  which  is  devoted  to  organic  life.     In 
the  human  being,  the  breadth  of  it  is  only  a  seventh  part  of  that  of 
the  brain ;  in  the  hone  and  the  ox,  it  is  nearly  a  third  ;  and  in  the 
dog  it  is  more  than   a  half       In  every  part  of  the  brain  of  the 
quadruped  the  medullary  portion  preponderates,  and  the  cinoritious 
is  deficient. 

In  the  smaller  quadrupeds  the  comparative  siae  of  the  brain 
approaches  nearer  to  that  of  the  human  being.  In  the  mouse  it  is  a 
43rd  part  of  the  weight  of  the  animal. 

The  brain  of  the  larger  birds  agrees  with  that  of  the  mammalia  in 
the  smallnasa  of  its  bulk,  compared  with  the  development  of  the  asms 
organ  in  the  human  being.  The  brain  of  the  eagle  is  not  more  than 
a  260th  part  of  the  weight  of  the  bird.  The  brain  of  the  goose  is  not 
mora  than  a  360th  part  If  in  some  of  the  lesser  birds,  ss  in  the 
chaffinch  and  the  redbreast,  it  approaches  to  the  proportionate  size  of 
that  of  the  human  being,  it  is,  as  in  the  smaller  quadrupeds,  on  account 
of  the  quantity  of  medullary  matter  required  for  the  origins  of  the 
nerves ;  and  the  cineritious  matter  forms  only  a  very  small  part  of  the 
brain,  The  brain  oftio  bird  has  no  convolutions  on  its  surfaoe  ;  no  cor- 
pora striata  in  ths  ventricles;  no  poos  varolii  between  the  brain  and  the 
spinal  oord ;  and  the  origins  of  the  optic  nerves  are  separate  from  the 
brain,  and  lie  behind  and  below  it 

In  fishes  the  brain  is  yet  more  diminished  in  proportionate  sixe. 
In  some  species  it  does  not  constitute  a  2000th  part  of  tbe  bulk  of 
the  fish-  It  scarcely  half  fills  the  cranial  cavity,  but  is  surrounded 
by  a  oellular  tissue  containing  a  transparent  semifluid  mass.  It 
singularly  varies  in  different  species-  It  consists  of  at  least  four  or 
more  rounded  eminences,  placed  in  pairs  opposite  to  each  other  and 
forming  two  parallel  lines ;  and  there  is  often  only  a  very  slight  con- 
nection between  these  lines,  or  tlw  eminences  of  which  either  of  them 
is  composed.  The  two  principal  hemispheres  of  the  brain  and  the 
optic  thalami  are  always  present.  Ths  olfactory  nerves  often  form  a 
third  pair  of  tubercles  anterior  to  these  and  the  cerebellum,  and  are 
always  found  posteriorly  on  the  mesiiin  line.  The  optio  nervea  usually 
cross  each  other  without  any  intermingling  of  medullary  matter.  The 
cineritious  substance  is  found  in  an  exceedingly  small  proportion  in 
the  brain  of  fishes. 

There  is  no  brain  properly  speaking  in  the  Inverlebrata.  In  the  worm, 
the  upper  ganglion  of  the  nervous  system,  which  represents  the  brain, 
is  placed  near  to,  or  may  be  said  to  be  perforated  by,  the  superior  por- 
tion of  the  ossophagus,  and  thence  proceed  little  white  threads  or  cords, 
which  run  along  the  course  of  the  digestive  oanal  In  insects  the 
upper  ganglion  usually  surrounds  the, oesophagus,  and  a  ganglionic 
system  of  nerves  can  generally  be  traced  proceeding  from  It  In  the 
larva  of  insects  the  brain  is  inclosed  in  a  horny  cavity.  The  spinal 
cord  proceeding  from  it  pursues  Its  course  through  ths  whole  of  the 
abdomen,  presenting  evident  ganglia  at  different  points,  from  which 
•  ■'   from  the  '  " 


■e  distributed ;  while  ft 


e  intermediate  spaces  are  give 

printing  a  ruds  but  satisf  actor 

f  sensitive  and  motor  nerres  dia- 


akatch  of  the  combined  systems  o 
covered  by  modem  physiologists. 

{Quain,  Elementt  of  Anatomy;  Grant,  Oullinet  of  Camparatm 
Anatomy;  Carpenter,  Principle!  of  PAyiiology.) 

BRAIZE,  a  Fiah.     [PiOBua.] 

BRAKES.    [Prutm] 

BRAKES  ROCK,  the  vulgar  name  for  ths  AUotow  crupw,  a  plant 
belonging  to  the  natural  order  Polfpodiaetcc.  A  Uowrui  is  known  by  its 
nearly  circular  sori,  which  are  at  length  confluent,  and  are  concealed 
by  the  reflexed  margin  of  the  frond.  A.  critput  has  a  slender  very 
brittle  stem,  which  attains  a  height  of  from  6  to  12  inches.  It  grows 
in  stony  places  on  mountains  throughout  Great  Britain. 

BRA'htA,  a  genus  of  Fishes  of  the  order  Acanthopterygii  and  family 
Souamipnma.  Dorsal,  anal,  and  ventral  fins  mors  or  less  scaly  ;  body 
much  compressed,  somewhat  ovate  when  viewed  laterally  ;  the  head 
rather  obtusely  terminated  ;  mouth  whan  shut  almost  vertical ;  teeth 
slender,  placed  both  in  the  jaws  and  palatines ;  branohiostegous  rays 
seven.  But  one  species  of  this  genus  is  known,  BramaSaU.  M.  Curler 
mentions  the  Mediterranean  as  ths  chief  locality  for  this  fish,  but  at 
ths  same  time  he  says  that  it  occasionally  wanders  into  the  ocean. 
It  appeals  however  that  it  is  not  so  local  as  M.  Cuvier  supposes, 
■    ■   — —  specimens  having  been  found  on  different  parte  of  our  own 


other 


nimals,  the  olfactory  one  may  be  selected.     In  man,  < 
leans  of  judging  of  the  qualities  of  his  food,  and  of 
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fur  as  thejaws.    The  flesh  of  thiB  fish  is  Baid  to  have  an  exquisite 
flavour.     (Yarrell,  British  Fishes.) 

BRAMBLE,  the  wild  bush  that  bears  blackberries,  belonging  to  the 
natural  order  Rosacea.    [Rubub.] 

BRAMBLING.    [Fbinoilla.] 

BRANCHIO'PODA,  the  first  order  of  the  division  Entomostraca 
rENTOMOSTRAOA],  of  the  class  Crustacea.  [Crustacea.]  Dr.  Baird,  in 
his  '  Natural  History  of  the  British  Entomostraca,'  thus  characterises 
it: — Mouth  furnished  with  organs  fitted  for  mastication;  branchiae 
many,  attached  to  the  feet ;  body  sometimes  naked,  but  most  fre- 
quently having  an  envelope  in  form  of  a  buckler,  in  some  inclosing 
only  the  head  and  thorax,  in  others  the  whole  body ;  feet  vary  in 
number,  all  branchiferous ;  antennae  two-  or  four-jointed  and  generally 
ciliated ;  eyes  sometimes  two,  or  even  three,  but  frequently  only  one, 
or  so  closely  approximated  as  to  appear  single.  They  are  all  free  and 
unattached,  swimming  at  large  in  water.  This  division  of  the  Ento- 
mostraca includes  some  of  the  commonest  forms,  such  as-  those  known 
under  the  name  of  Monoculus  and  the  various  species  of  Daphnia, 
the  water-fleas  of  popular  writers.  The  following  is  the  arrangement 
of  this  order  by  Latreille,  which  comprehends  the  Lophyropoda  of 
Baird  and  others : — 

Section  L 

Lophyropoda, 

Feet  never  more  than  six,  the  articulations  more  or  less  cylindrical 
or  conical,  and  never  entirely  lamelliform  or  foliaceous.  The  branchiae 
are  not  numerous ;  and  there  is  but  one  eye.  Many  have  the  mandibles 
furnished  with  a  palpus  or  feeler,  and  though  M.  Straus  attributes  this 
organisation  exclusively  to  the  genera  Cypris  and  Cyiherina,  which 
compose  his  order  of  Ostrapoda,  the  elder  Jurine  and  M.  Ramdohr 
have  shown  that  it  is  also  characteristic  of  Cyclops.  The  antennae  are 
almost  always  four  in  number,  and  serve  for  locomotion.  Three 
groups  are  arranged  under  this  section.  % 

Carcinoida. 

Shell  more  or  less  ovoid,  not  folded  so  as  to  convey  the  idea  of  a 
bivalve,  but  leaving  the  lower  part  of  the  body  uncovered.  The 
antennas  never  in  the  form  of  ramified  arms.  Feet  ten,  more  or  less, 
cylindrical  or  setaceous.  Females  carrying  their  eggs  in  two  external 
bags  situated  at  the  base  of  their  tail.  Some  of  this  division  have  two 
eyes,  but  the  genus  Cyclops  has  but  one. 

a.  Two  Eyes. 

Shell  entirely  covering  the  thorax.  Eyes  large  and  distinct 
Antennae  intermediate,  terminated  by  two  bristle-like  appendages. 

Under  this  subdivision  Latreille  places  the  genera  Zoea*  Bosc ; 
Nebalia,  Leach ;  and  Condylura,  Latreille. 

In  the  genus  Zoea  we  have  an  interesting  example  of  the  necessity 
of  observing  animals  not  only  in  one  stage  but  through  the  whole 
period  of  their  existence.  The  Zoea  pelagica  of  Bosc,  and  the  other 
species  of  the  same  genus,  are  now  known  to  be  transitionary  con- 
ditions of  the  higher  forms  of  Crustacea.  We  are  indebted  to  Mr.  V. 
Thompson  of  Cork  for  first  having  shewn  this  with  regard  to  Zoea.  He 
observed  that  the  members  of  Zoea,  from  being  natatory  and  cleft, 
became  simple  and  adapted  to  crawling  only.  The  animal,  when 
perfected,  was  found  to  be  a  crab.  To  complete  his  proof  of  meta- 
morphosis among  the  Crustacea,  he  states  that  he  succeeded  in  hatching 
the  eggs  of  the  common  Crab  (Cancer  pagurus),  the  young  of  which 
were  found  to  be  similar  in  form  to  Zoea  Taurus;  and  he  thence 
concluded  that  the  crustaceoua  decapods  generally  undergo  metamor- 
phosis, being  in  the  first  state  of  their  existence  essentially  natatory ; 
and  the  greater  number  of  them  becoming  afterwards  in  their  perfect 
state  incapable  of  swimming,  being  then  furnished  with  chela  (pincers), 
and  with  feet  almost  solely  adapted  for  crawling.  Mr.  Thompson 
states  that  with  regard  to  braohyurous  decapods  (crabs,  &c.)  he  has 
ascertained  the  newly-hatched  animal  to  be  a  Zoea  in  the  following 
genera :  Cancer,  Carcimus,  Portunus,  Eryphia,  Oegar- 
cinus,  Thelphusa,  Pinnotheres,  Inachus — eight  in  all ; 
and  that  in  theMacroura  (lobsters,  &c)  he  has  ascer- 
tained that  the  following  seven  genera  are  subject 
to  metamorphosis:  Pagurus,  PorceUana,  Qalathea, 
Orangon,  Palamon,  Homarus,  Astacus.  The  an-  ^  «*  •* 
nexed  figure  of  Zoea  clavaia  (Leach),  taken  by 
Mr.  Cranch  in  the  unfortunate  expedition  to  the  Zoea  <******• 
Congo  under  Captain  Tuckey  in  1816,  will  give  some  idea  of  the 
general  form  of  Zoea. 

As  an  example  of  this  division  of  Latreille  we  may  give  the  Nebalia 
hipes,  which  includes  the  two  species  N.  glabra  and  N.  ciliata  of 
Lamarck.  This  creature  has  an  ovate  body  of  a  pale  yellow  colour, 
with  a  darker  longitudinal  line  along  each  side ;  antennae  long,  the 
inferior  pair  as  long  as  the  body,  and  aetiferoua ;  beak  of  carapace 
sharp-pointed  and  moveable ;  four  pairs  of  natatorial  feet  of  moderate 
length,  and  setiferous ;  caudal  appendages  rather  long,  and  furnished 
at  the  extremity  with  one  long  slender  seta  and  three  or  four  short 
setae,  not  plumose.  This  species  is  a  native  of  the  sea,  and  has  been 
found  on  the  coast  of  Devonshire,  on  the  coast  of  Ireland,  and  the 
Shetland  Isles. 

A  One  Eye. 
Thorax  divided  into  many  segments.    The  anterior,  and  much  the 


largest  segment,  presents  a  single  eye  only,  placed  in  the  middle  of 
the  front  between  the  superior  antennae.  '  Cyclops  (Muller),  which  has 
been  so  well  illustrated  by  the  acute  observations  of  the  elder  Jurine 
and  of  Ramdohr,  is  the  only  genus  of  this  subdivision. 

The  body  of  the  species  of  Cyclops  is  more  or  less  approaching  to 
oval,  soft  or  rather  gelatinous,  and  is  divided  into  two  portions,  the 
one  anterior,  consisting  of  the  head  and  thorax,  the  other  posterior, 
forming  what  is  commonly  called  the  tail.  The  segment  immediately 
preceding  the  sexual  organs,  and  which  in  the  females  carries  two 
supporting  appendages  in  the  form  of  little  feet  (fulcra,  Jurine),  may 
be  considered  as  the  first  segment  of  the  tail,  which  is  not  always 
very  clearly  defined  or  strongly  distinguished  from  the  thorax,  and 
consists  of  six  segments  or  joints,  the  second  of  which  in  the  males  is 
provided  on  its  lower  side  with  two  articulated  appendages  of  varied 
form,  sometimes  simple,  sometimes  having  a  small  division  at  the 
internal  edge,  and  constituting  entirely  or  in  part  the  organs  of 
generation.  In  the  other  sex  the  female  organ  is  placed  upon  the 
same  joint.  The  last  segment  terminates  in  two  points  forming  a 
fork,  and  more  or  less  bordered  with  delicate  beards  or  penniform 
fringes.  The  anterior  portion  of  the  body  is  divided  into  four  segments, 
of  which  the  first  and  by  far  the  largest  includes  the  head  and  a 
portion  of  the  thorax,  which  are  thus  covered  by  one  scale  common  to 
both.  Here  are  situated  the  eye,  four  antennae,  two  mandibles  (internal 
mandibles  of  Jurine)  furnished  with  a  feeler  (which  is  either  simple 
or  divided  into  two  articulated  branches),  two  jaws  (the  external 
mandibles,  or  lip  with  little  beards,  of  Jurine),  and  four  feet,  divided 
each  into  two  cylindrical  stems,  fringed  with  hairs  or  bearded.  The 
anterior  pair  representing  the  second  pair  of  jaws  differ  a  little  from 
the  succeeding  pair,  and  are  compared  by  Jurine  to  a  kind  of  hand. 
Each  of  the  three  succeeding  segments  serves  as  the  point  of  attach- 
ment to  a  pair  of  feet.  The  two  superior  antennae  are  longest 
setaceous,  simple,  and  formed  of  a  great  number  of  small  articulation?, 
They  facilitate  by  their  action  the  motion  of  the  body,  and  perform 
very  nearly  the  office  of  feet.  The  lower  antennae  (antennules  of 
Jurine)  are  filiform,  consisting  most  frequently  of  not  more  than  four 
joints,  and  are  sometimes  simple,  sometimes  forked.  By  their  rapid 
motion  they  produce  a  small  eddy  in  the  water.  In  the  males  the 
upper  antennae,  or  one  of  them  only,  as  in  Cyclops  Castor,  are  con- 
tracted in  parts,  and  exhibit  a  swelling  portion  which  is  followed  by  a 
hinge  joint.  By  means  of  these  organs,  or  of  one  of  them,  the  males  seize 
either  the  hind  feet  or  the  end  of  the  tail  of  their  females  during  the 
season  of  fecundation,  and  are  thus  often  found  attached.  On  each  aide 
of  the  tail  of  the  females  is  an  oval  bag  filled  with  eggs  (external  ovary 
of  Jurine),  adhering  by  a  very  fine  pedicle  to  the  second  segment,  near  it* 
junction  with  the  third,  and  where  the  orifice  of  the  deferent  egg-canal 
may  be  seen.  The  pellicle  which  forms  these  bags  is  only  a  continua- 
tion of  that  of  the  internal  ovary.  The  number  of  contained  eggs 
increases  with  age.  They  are  at  first  brown  or  obscure,  but  afterwards 
present  a  reddish  tinge  and  become  nearly  transparent,  without  how- 
ever increasing  in  size  when  the  young  are  about  to  come  forth.  When 
isolated  or  detached,  up  to  a  certain  period  at  least,  the  germ  perishes. 
A  single  fecundation  suffices  for  successive  generations,  and  the  same 
female  can  lay  eggs  ten  times  in  the  course  of  three  months,  so  that 
the  number  of  births  amounts  to  something  enormous.  Thus,  taking 
eight  oppositions  and  allowing  forty  eggs  for  each,  it  has  been  calcu- 
lated that  one  female  Cyclops  may  be  the  progenitress  of  four  thousand 
five  hundred  millions.  The  time  the  foetus  remains  in  the  ovary  varies 
from  two  to  ten  days,  the  variation  depending  on  the  temperature  of 
the  seasons  and  on  other  circumstances. 

The  young  at  their  birth  have  only  four  feet,  and  their  body  is 
rounded  and  tailless.  In  this  state  they  are  the  genus  Amymonc  of 
Muller.  Some  time  afterwards  (in  about  fifteen  days  in  the  months  of 
February  or  March)  they  acquire  another  pair  of  feet ;  they  are  then 
the  genus  Nauplius  of  the  same  author.  After  their  first  moult  they 
assume  the  form  and  all  the  parts  which  characterise  the  adult  state, 
but  with  smaller  proportions :  their  antennae  and  feet,  for  example,  are 
comparatively  short  At  the  end  of  two  more  moults  they  are  fit  for 
the  reproduction  of  the  species.  The  greater  part  of  these  Ento- 
mostraca swim  upon  their  backs,  darting  about  with  vivacity,  and 
possessing  the  power  of  moving  either  backwards  or  forwards.  Their 
food  generally  consists  of  animal  matter  in  preference  to  vegetable ; 
but  in  the  absence  of  the  former  they  feed  upon  substances  of  the 
latter  description,  and  it  is  said  that  the  fluid  in  which  they  live  never 
enters  their  stomachs.  The  alimentary  canal  extends  from  one 
extremity  of  the  body  to  the  other.  The  heart  (taking  Cyclop*  Castor 
as  the  subject)  is  of  a  shape  approaching  to  oval,  and  situated  imme- 
diately under  the  second  and  third  segment  of  the  body.  Each,  of 
the  extremities  of  this  organ  gives  off  a  vessel,  the  one  going  to  the 
head,  the  other  to  the  tail.  Immediately  below  is  another  analogous 
organ,  giving  off  also  at  each  end  a  vessel  supposed  to  represent  the 
branchiocardiac  canals  observable  in  the  circulation  of  the  Decapodous 
Crustacea. 

The  genus  Cyclops  is  an  inhabitant  of  the  fresh  waters ;  and  we 
select  the  Common  Cyclops,  Cyclops  vulgaris,  Leach;  Monoculut 
guadricornis,  Linn. ;  Cyclops  qxiadricornis,  Muller;  Monocle  a  Queue 
Fourchue,  Geoflroy,  as  an  example  of  the  species. 

The  body  of  the  Common  Cyclops  has  a  somewhat  swollen  appear- 
ance, and  is  formed  of  four  rings,  and  prolonged  to  about  one-third  of 
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ita  entire  length.  The  tail  ooi 
antennas  (eiitennules  of  Jurine) 
four  joints,  the  Ulterior  antenna 

There  are  •even]  varieties. 

Var.  a,  Reddish  ;  eggs  brown,  farming  two  oblique  mi  writ  new 
the  sides  of  the  tail.  Total  length  eight-twelfths  of  a  line.  This  is 
the  Monoatlut  qvadricornit  monu  of  Jurine. 

Var.  o.      Whitish  or  gray,  somewhat  tinged  with  brown,  rather 
arger  than  the  preceding.     Egg-masssa  greenish,  fanning 
right  angle  with  the  WiL     Total  length  the  —me   -    " 
Thin  ia  the  M.  q.  albidu,  of  Jurine. 

Var.  e.  Greenish.  Direction  of  the  two  egg-mama  intermediate 
between  that  of  the  egg-masses  of  the  two  former.  Length  nine- 
twelAhi  of  a  line.    M.  q.  viridii  of  Jurine. 


rta  of  seven  rings.  The  posterior 
a  tolerably  huge  and  composed  of 
■o  thrice  the  length  of  the  posterior. 


a  the  preceding. 


nrgtn*  of  tbe  male  ;  e  t,  external  oviparous  paocbea  of  the  female ;  d  dr  Internal 
ovaries ;  3,  a  female  of  variety  a;  *,  a  yonni  Individual  of  that  variety. 

Vnr.  d.  Smoky  red.  General  form  nearly  oval.  Bgga  brown,  com- 
posing two  masses,  which  cover  a  great  portion  of  the  tail.  Length 
til- twelfths  of  aline.    M.  o.  fuicut  of  Jurine. 

Vex.  e-  Of  a  deeper  green  than  Tar.  c.  Eggs  obecure  green,  paasing 
a  little  into  rose-colour  when  hatching  ia  near,  forming  two  mssara 
attached  to  the  tail,  and  appearing  to  be  incorporate  with  it.  Length 
the  same  as  the  preceding.    M .  q.  prartntu  of  Jurine. 

Ottraroda,  Latreillo  ;  Ottropoda,  Straus. 
The  shell  of  the  Qttracoda  ia  formed  of  two  pieces  or  valves  repre- 
mollusk  or  bivalve  shell  but  horny, 
'    o  piecea  are  unit" J  *— 


not  testaceous,    Ab  i: 


none  are  terminated  by  a  digitated  swimming  organ, 

bv  a  branchial  lamina.   The  antennas  are  simple,  filifo 

There  ia  but  one  eye,  which  ia  composite  and  sessile.     The. mandibles 

and  jaws  are  furnished  with  a  branchial  lamina,  and  the  eggs  are 

situated  en  the  back. 

In  this  division  Latreille  includes  the  genera  Cythert,  MiiIler(&r(Ae- 
rino,  Lamarck)  tnACyprU.  Cythm  bae  on"  —  ''  —  ■-'--"•-•- 
abdomen  short ;  the  inferior  or  pedifonn  a 
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tolerably  long  curved  and  jointed  filament,  The  apeciea  are  inhabit- 
ants of  the  sea.  They  have  not  the  power  of  awimming,  but  are  always 
walking  among  the  leaves  or  branches  of  the  Conferva  and  Fuci, 
where  they  delight  to  dwell.  When  shaken  out  of  their  hiding  places 
into  a  tumbler  or  bottle,  they  may  be  seen  to  fall  in  gyrations  to  the 
bottom,  without  ever  attempting  to  dart  through  the  fluid,  aa  would 
be  the  cass  with  the  species  of  Cyprit.  Upon  reaching  the  bottom  they 
open  their  shells  and  creep  along  the  surface  of  the  glass ;  but  when 
touched  or  shaken  they  immediately  again  withdraw  themselves  within 
their  shell  and  remain  motionless.  Dr.  Baird,  whoae  work  on  the 
British  species  contains  a  fund  of  information  on  the  habits  uf  ths 
minute  family  to  which  these  creatures  belong,  says  that  the  species 
"  an  undoubtedly  numerous,  and  the  labours  of  any  inquirer  after 
them  would  assuredly  be  rewarded  with  success."  He  has  described 
fifteen  species  aa  inhabitants  of  the  British  coasts.  Several  of  the 
species  have  been  found  fossil. 

Cgprit  has  two  pairs  of  feet,  one  pair  always  Inclosed  within  the 
shell  The  two  antennas  are  terminated  by  a  pencil  of  fine  hairs. 
The  case  or  shell  is  suboval,  arched,  and  protuberant  on  the  back  or 
hinge  side,  and  nearly  straight  or  a  little  sinuous  or  kidney-shaped  on 
the  opposite  edge.  A  little  in  advance  of  the  hinge,  and  upon  the 
mesial  line,  is  the  single  large  blackish  round  eye.  The  antenna), 
which  are  inserted  immediately  below,  are"  shorter  than  the  body, 
setaceous,  composed  of  from  seven  to  eight  joints,  of  which  the  last  are 
the  shortest,  and  terminated  by  a  pencil  of  twelve  or  fifteen  fine  hairs, 
which  serve  as  swimming  organs.  The  mouth  is  composed  of  a  cari- 
nated  labium ;  of  two  large  toothed  mandibles,  each  furnished  with 
a  feeler  of  three  joints,  to  the  first  of  which  a  small  branchial  lamina 
of  five  digitstions  {interior  lip  of  Ramdohr)  is  attached,  and  or  two 
pairs  of  jaws ;  the  two  upper,  which  are  much  the  largest,  have  on 
their  internal  bolder  four  moveable  and  silky  appendages,  and  exter- 
nally a  large  branchial  lamina  pectinated  on  ita  anterior  edge  ;  the 
second  are  formed  of  two  joints,  with  a  abort,  nearly  conical,  and 
jointlesa  feeler,  also  silky  at  the  end.  A  sort  of  oompreaaed  sternum 
performs  ths  office  of  a  lower  lip  (external  lip  of  Ramdohr).  The  feet 
We  five  joints,  the  third  representing  the  thigh,  and  the  last  the 
tarsus;  the  two  anterior  onee,  much  atrongerthan  the  rest,  are  inserted 
below  ths  antenna),  directed  forwards  with  stiff  hairs  on  long  hooks 
collected  into  a  bundle  at  the  extremity  of  the  two  last  joints:  the 
four  following  feet  are  without  thess  appendages.  The  second  pair, 
situated  on  the  middle  of  ths  under  side  of  the  body,  are  directed 
backwards,  curved,  and  terminated  by  a  long  strong  hook  bent  for- 
wards; ths  two  last,  never  showing  themselves  beyond  ths  shell, 
are  applied  to  ths  sides  of  the  body  for  ths  purpose  of  sustaining  the 
ovaries,  and  are  terminated  by  two  very  small  hooka.  There  is  no 
distinct  joint  observable  in  the  body,  which  terminates  posteriorly  in 
a  kind  of  tail,  which  ia  soft  and  bent  upon  itself  underwarda,  with 
two  oonic  or  setaceous  filaments  fringed  with  three  silky  hairs  or  hooks 
st  the  end,  and  directing  itself  backwards  so  as  to  project  beyond  the 
shell.  The  ovaries  form  two  large  vessels,  simple  and  conical,  situated 
upon  the  posterior  sides  of  the  body  under  the  shell,  and  opening,  one 
at  the  side  of  the  other,  at  the  anterior  part  of  the  abdomen,  where 
the  canal  formed  by  the  tail  establishes  a  communication  between 
them.     The  eggs  are  spherical. 

These  animali  swim  with  more  or  less  rapidity  in  the  still  fresh 
waters  or  gently-running  streams  which  they  inhabit,  in  proportion  aa 
they  bring  into  action  the  filaments  of  the  antenna) ;  sometimes  they 
only  show  one,  at  others  they  put  them  all  forth.  Latreille  thinks 
that  thess  filamente  may  also  assist  in  respiration.  The  two  anterior 
feet  are  moved  with  the  same  rapidity  as  the  antennae  when  the 
animal  is  swimming ;  when  it  creeps  over  the  surface  of  the  water- 
plants,  the  progress  is  slow.  The  female  deposits  her  eggs  in  a  mass, 
fixing  them  by  means  of  a  glutinous  substance  on  the  water-plants  or 
on  ths  mud.  Anchored  by  her  second  pair  of  feet,  so  ss  to  be  safe 
from  ths  agitation  of  the  water,  she  is  occupied  about  two  hours  in 
this  operation,  the  produce  of  which,  in  the  largest  species,  amounts 
to  34  eggs.  Jurine  collected  some  of  these  at  the  time  of  their 
exclusion,  and,  after  having  insulated  them,  obtained  another  generation 
without  the  intervention  of  the  male.  A  female  which  laid  her  eggs 
on  the  12th  of  April  changed  her  skin  six  times  between  that  day  and 
the  18th  of  Hay  following.  On  the  27th  of  the  last-named  month 
she  laid  again,  and,  two  days  afterwards,  made  a  second  deposit. 
Jurine  concludes  that  the  number  of  moults  in  ths  young  state 
corresponds  with  the  gradual  development  of  the  individual 
Desmarest  considers  that  they  do  not  undergo  a  metamorphosis,  but 
that  thay  present  on  their  exclusion  from  ths  egg  ths  form  which  they 
preserve  throughout  their  life.  Their  food  is  said  to  consist  of  dead 
animal  substances  and  of  Conftrrrr.  In  summer,  when  the  heats  hava 
dried  up  the  pools,  they  plunge  into  the  humid  mod,  and   there 

imain  in  so  apocryphal  kind  of  existence  till  the  rains  again  restore 

em  to  activity. 

Ths  recent  spades  are  numerous ;  Jurine  described  SI.  Dr.  Baird 
describes  16  species  as  British. 

The  hard  shells  of  Oyprit  resist  decomposition,  hence  many  are 
fossil. 

April  Faba,  Desmarest,  holds  a  place  among  the  organic  remains 
of  the  Wealden  Rocks  of  England.  Dr.  Fitton  has  recorded  it  in  ths 
Weald  Clay  of  the  Isle  of  Wight,  Swanege  Bay,  to,  and  Dr.  ManteU 
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in  the  Hastings  Sands.  Desmareet  notes  the  species  u  found  in  great 
abundance  near  the  mountain  of  Qergovie,  in  the  department  of  the 
Puy-de-D6mo,  and  at  the  Balme-d'Allier,  between  Vichy-les-Bains  and 
Cinssc,      Their  great  fruitfulnees  and  the  frequent  moults  noticed 


idptlr;  /,  of  the  ihlrd pair;  A,  UD  ; 
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above  may  account  in  Mine  measure  for  the  quantities   of  their 

petrified  exuviss.  Cyprii  has  also  been  found  in  the  Fresh-Water 
Limestone,  beneath  the  Mid-Lothian  Coal-Field,  at  Burdiehouse,  near 
Edinburgh,  and  in  other  district*. 

Cladoctra,  Latreille  ;  Daphnida,  Straus. — These  minute  creatures 
have  a  single  eye. only,  and  are  protected  by  a  shell  doubled  as  it  were, 
but  without  any  hinge,  according  to  Jurine,  and  terminated  posteriorly 
in  a  point.  The  head,  which  is  covered  with  a  kind  of  beak-like 
armour,  projects  beyond  the  shell.  There  ore  two  antenna,  generally 
large,  in  the  form  of  arms,  divided  into  two  or  three  branches  placed 
on  a  peduncle  dinged  with  filaments  always  projecting,  and  serving 
the  purpose  of  oars.  The  feet,  four  to  six  pairs,  terminated  by  a 
digitated  or  pectinated  swimming  organ,  and  furnished,  with  the 
exception  of  the  two  first,  with  a  branchial  lamina.  Their  eggs  are 
situated  on  the  back,  and  their  body  terminates  with  a  sort  of  tail 
with  two  delicate  hairs  or  filaments  at  the  end.  The  anterior  part  of 
the  body  is  somtirnes  prolonged  into  the  form  of  a  beak,  sometimes 
into  a  shape  approaching  that  of  a  head  occupied  almost  entirely  by 
one  large  eye. 

Latreille  gives  the  following  sub-genera  :  Polyphmui,  Hiiller; 
Daphnia,  HtUler;  Lyneau,  Miillnr  (Ckxlodorui,  Lesch).  This  division 
in  Baird's  'Entomostraca'  includes  the  following  families  and  genera. 


Daphnia. 


Jfaeroflrir, 

DapfMclla. 


1.  Lynceida. 


Chydonu. 
Acraptrv*. 
Plairoxui. 


Camploeercm. 

Peracantha. 

Of  these  Daphnia  is  the  most  numerous  genus ;  and  though  the 
species  ore  so  extremely  small,  the  observations  of  naturalists,  and 
more  •specially  of  Schceffer,  Ramdohr,  Straus   and  the  elder  Jurine, 
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have  rendered  its  organisation  and  habits  extremely  well  known.  In 
the  species  of  Daphnia  one  junction  of  the  sexes  fecundates)  the  ova 
for  many  successive  generations,  six  at  least ;  their  moults  are 
very  frequent ;  they  lay  at  first  but  one  egg,  then  two  or  three,  and  so 
on  progressively  as  they  advance  in  life  till  their  number  amounts  to 
58  in  one  species  (Daphnia  magna) ;  and  the  young  of  the  same 
deposit  are  generally  of  one  sex,  it  being  rare  to  find  two  or  three 
males  in  a  female  batch,  and  vice  versa.  As  the  winter  approaches 
their  moults  and  oviposits  cease,  and  the  frost  is  supposed  to  destroy 
them,  leaving  however  the  eggs  unharmed,  which  the  genial  spring 
season  hatches  to  fill  the  pools  with  myriads  of  Daphnia.  Then 
those  who  have  microscopes  will  find  ample  employment  for  them. 
Every  ditch,  every  pool,  every  garden  reservoir,  will  furnish  the 
observer  with  Branchiopods. 

The  species  are  numerous.  The  most  common  is  the  Water-Flea, 
Daphnia  ptilex  of  Latreille,  Monoculm  pulex  of  Lnnasnj,  Petez 
aquatic**  arborucau  of  Swammerdam,  Le  Ferroquet  d'Esu  of 
Geoflroy.  Despised  as  this  minuto  creature  may  be  by  those  who, 
like  the  orientalists,  consider  size  as  absolutely  necessary  to  produce 
grand  ideas,  it  has  fixed  the  especial  attention  of  Swammerdam. 
Needham,  Leuwenhoek,  Schceffer,  Do  Qoer,  Straus,  and  above  all,  of 
Jurine,  who,  in  common  with  other  philosophers  of  great  name,  havs 
found  as  much  interesting  information  regarding  the  development 
of  animal  life  in  the  admirable  organisation  of  these  animated  specks 
as  is  afforded  by  the  largest  vertebrated  mlmal  [Dapenls.] 
Section  If. 
Phyttapoda. 
'  Distinguished  by  the  number  of  feet,  and  by  the  lamella  or  folia- 
eeous  form  of  the  joints,  representing,  according  to  Latreille,  the 
Myriapodi  in  the  class  Inttcta.  The  eyes  are  always  two  in  number, 
formed  of  a  sort  of  network,  and  sometimes  placed  on  pedicles;  many 
have  besides  a  single  smooth  eye. 

Ctratophtkahtia,  Latreille,  have  ten  pairs  of  feet  at  the  least,  and 
the  maximum  of  those  organs  in  this  group  is  ssM  to  be  22.  Thsre 
is  no  vesicular  body  at  their  base,  and  the  anterior  feet  are  never  so 
long  ss  the  others,  nor  are  they  ramified.  The  body  is  either  inclosed 
shell-case,  like  a  bivalve  shell,  or  naked,  the  thoracic  divisions 
ach  furnished  with  a  pair  of  feet.  The  eyes  are  sometimes 
small,  and  placed  very  nearly  together ;  sometimes,  and  indeed 
most  frequently,  they  are  mounted  on  the  extremity  of  two  moveable 
pedicles.    The  eggs  are  either  internal  or  external,  and  inclosed  in  a 

B  like  a 

The  sub-genus  Limnadia  of  Adolphe  Brongniart  is  an  example  of 
this  structure.  Limnadia  Hcrmatvai  (Adol.  Brongn.),  Daphnia  gigat  of 
Hermann,  occur*  in  gnat  numbers  in  the  little  pools  of  the  forest  of 
Fostainebleau,  and  we  must  refer  the  reader  to  Brongniart's  Memoir  in 
the  Sth  vol.  of  the  '  Memoirs*  du  Museum  d'Histoiro  rTatureUe '  for 
its  description. 

ft 

Each  eys  situated  at  the  extremity  of  a  pedicle  on  both  sides  of  the 
head;  body  naked  and  simulated  throughout  its  length;  do 
enveloping  case  or  shell;  eggs  contained  in  an  elongated  capsule 
situated  towards  the  base  of  the  tail,  or  at  the  posterior  extremity  of 
the  body  and  thorax  in  those  which  have  no  tail 
1.  WithaTaiL 

To  this  subdivision  belongs  the  Brine-Shrimp  or  Brine-Worm, 
Artaniaat  Arttmit  of  Leach,  Branchipul  of  Latreille,  and  Ckiracqjhalmt 
of  Benedict  Prevost  and  Jurine.  We  ore  now  arrived  at  that  develop- 
ment of  form  in  the  Branchiopods  where  the  numerous  legs  or  feet 
become  poddies  adapted  simultaneously  to  the  purposes  of  locomotion 
and  respiration. 

The  Brine- Worm  or  Brine-Shrimp,  Artania  talina  of  Leach,  Cancer 
talmtu  ot  Linnanis,  Oammarut  talinut  at  Fabridus,  Artemi*  laiinut  of 
Leach,  A  rtonuu  talinui  of  Lamarck,  when  full-grown,  is  about  half 
on  inch  in  length  and  very  transparent :  it  is  said  to  have  been  first 
discovered  in  the  salt-pans  at  Lymington  by  Dr.  Maty.  There  these 
animals  are  found  in  myriads,  in  rapid  and  continual  motion  In  the 
salterns,  which  ore  the  open  tanks  or  reservoirs  where  the  brine  is 
deposited  previous  to  boiling.  The  brine  attains  the  desired  strength 
by  evaporation  from  exposure  to  the  sun  and  air  in  about  a  fortnight. 
A  pint  contains  about  a  quarter  of  a  pound  of  salt,  and  in  this 
concentrated  solution,  which,  as  Mr.  Backett  observes,  instantly 
destroys  most  other  marine  anlniaU,  the  Brine-Shrimp  revels.  It  is 
further  said  that  these  Brine-Worms  are  never  found  in  the  arm-pans 
where  the  brine  is  made  by  the  admission  of  sea-water  during  the 
summer,  and  which  are  emptied  every  fortnight,  but  only  in  the  pita 
or  reservoirs  (clearer*)  where  it  is  deposited  after  it  is  taken  out  of 
the  pans,  and  where  some  of  the  liquor  constantly  remains  So 
persuaded  are  the  workmen  of  their  utility  in  clearing  the  liquor,  that 
they  are  accustomed  to  transport  a  few  of  the  worms  from  another 
saltern  if  they  do  not  appear  at  their  own,  and  they  increase  greatly 
in  a  few  days.  Little  however  was  known  of  the  natural  history  of 
this  animal  till  Mr.  Thompson  published  his  interesting  observational 
in  the  6th  number  of  his  'Zoological  Researches'  (183*)..    Be  ban 
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there  described  and  illustrated  the  gradual  development  of  the 
embryo,  and  the  metamorphoses  which  it  undergoes  from  its  first 
production  until  it  arrives  at  a  perfect  or  adult  state.  These,  he  says, 
will  be  found  to  correspond  with  those  of  Branchiput,  Chirocephalut, 
and  Aput,  animals  with  which  its  alliance  can  no  longer  be  doubtful 
Artemia  bean  a  long  journey  very  welL  We  have  had  a  glass  jar 
full  of  them  in  their  native  brine  sent  to  London.  They  lived  a 
considerable  time  and  were  in  full  life  and  activity,  affording  very 
satisfactory  opportunities  of  observing  their  habits  and  of  oonfinning 
the  statements  of  Mr.  Thompson.  They  are  constantly  gliding  with 
an  even  motion  in  the  clear  circumambient  fluid,  sometimes  on  their 
backs,  sometimes  on  their  sides,  sometimes  on  their  bellies,  and  seem 
to  move  with  equal  facility  in  every  direction.  Their  transparency 
and  the  unwearied  undulating  motions  of  their  respiratory  paddles 
render  them  very  interesting  objects,  and  convey  a  deep  impression 
of  the  harmony  of  adaptation  of  members  to  two  such  apparently 
anomalous  ends  as  breathing  and  locomotion  at  the  same  moment. 

The  salt-pans  at  Lymington  and  some  salt  lakes  in  Siberia  appear 
to  be  the  only  localities  where  these  animals  have  been  hitherto 
detected. 

Branckiput  ttagnalit  of  Milne-Edwards,  Cancer  ttagnalit  of  Linnaeus, 
Qammarut  ttagnalit  of  Fabricius  and  Herbst,  Aput  pitdformit  of 
Sehosffer,  who  found  it  in  a  ditch  by  the  road  which  leads  from 
Ratisbon  to  the  town  of  St.  Nicholas,  Ckirocepkalut  diaphanut  of 
Provost,  belongs  to  this  division  of  Latreille.  It  is  a  British  animal, 
and  is  especially  known  as  inhabiting  the  pools  on  the  road-side  of 
Blackheath  Common.    [Chiboozphalub.] 

b 


BrmuMput  ttagnalit. 
1,  Male,  inapiifisd;  a  a,  oemposlts  or  network  eyes;  It,  antennas ;  «e,mandi- 
buliform  boras  ;  d,  proboseidlfonn  moveable  tentasola,  rolled  spirally;  «,  simple 
rudimentary  eye ;  //,  leaMike  natatory  fett  or  oars ;  g,  male  organs ;  A  A,  tall ; 
i,  terminating  filaments ;  3,  front  view  of  the  bead ;  3,  tail  of  the  female ; 
ft,  egg-pouch ;  I,  female  organ;  4,  a  young  Bronckiput  after  the  first  moult 

2.  Without  a  Tail, 
The  genus  Bvlimene,  Latreille,  belongs  to  this  subjection.  The 
body  is  nearly  linear,  and  there  are  four  short  antenna  almost  filiform, 
of  which  the  two  smallest,  which  much  resemble  feelers,  are  placed  at 
the  anterior  extremity  of  the  head,  which  is  furnished  with  two  eyes 
mounted  on  cylindrical  pedicles.  The  branchial  paddles  are  11,  and 
immediately  behind  them  is  a  terminal  demi-globoee  piece  in  place  of 
a  tail,  from  whence  issues  a  long  delicate  thread-like  process,  which 
may  perhaps  (according  to  Latreille)  be  an  oviduct.  Bulimene  albida, 
whose  body  is  for  the  most  part  white,  with  its  posterior  extremity 
black  (Artemia  Bulimene,  Leach),  the  only  species  described  by 
Latreille,  was  found  in  the  Mediterranean  near  Nice. 

Atpidophora. 

Of  this  last  division  of  the  Pkyllopoda,  Latreille  says  that  they  have 
60  pairs  of  feet,  all  furnished  near  their  base  with  a  large  oval  vesicle, 
the  two  anterior  feet,  which  are  much  the  largest,  resembling  antenna?. 
A.  large  shell  or  crust  covers  the  larger  portion  of  the  upper  part  of  the 
oody.  This  shell  is  free,  shield-shaped,  notched  posteriorly,  and 
bearing  anteriorly  on  a  circumscribed  space  three  simple  sessile  eyes,  of 
which  the  two  anterior  are  largest  and  lunated.  There  are  two  bivalve 
capsules  containingthe  eggs,  and  annexed  to  the  eleventh  pair  of  feet 

Aput  productut  {Bikoculus]  is  an  example.  Mr.  Thompson  figures 
a  species,  Aput  Ouildingii,  from  the  West  Indies,  and  observes  that 
there  appear  to  be  two  European  species  confounded  under  the 
specific  name  cancryformit,  namely,  Schafler  s  and  Dr.  Leach's,  which 


moat  resemble  Aput  OmUUngii,  and  that  described  by  Savigny,  in  which 
the  elongated  shield  entirely  covers  the  natatory  members. 

Mr.  Thompson  observes  that  there  is  a  considerable  approximation 
between  Artemia  and  certain  TrUobitet  (BucepkoUthut,  Ac.),  nor  can 
there  be  any  doubt  that  the  analogies  of  Bronckiput,  Serolit,  and 
Limiulut  all  contribute  to  the  illustration  of  that  most  ancient  race  of 
Crustaceans.    [Tbilobita]    (Burmeister,  On  the  TrUobitet,) 

BRANCHIO'STOMA,  the  name  given  by  Costa  to  the  most  anoma- 
lous of  all  living  fishes,  and  indeed  of  all  the  VerUbrata. 

This  extraordinary  animal  was  first  discovered  on  the  coasts  of 
Britain,  a  single  specimen  having  been  sent  to  Pallas  from  the  coast 
of  Cornwall  during  the  latter  part  of  the  last  century.  The  great 
naturalist  of  Russia  described  and  figured  it  in  hie  *  Spicilegia  Zoolo- 
gica '  under  the  name  of  Limax  lanceolatut,  believing  it  to  be  a  mollusk, 
though  remarking  in  his  description  of  it  on  the  resemblance  of  some 
of  its  characters  to  those  of  a  fish.  It  seems  to  have  been  lost  sight 
of  for  more  than  half  a  century,  and  with  the  exception  of  a  brief 
reference  in  Stewart's  'Elements  of  Natural  History'  we  find  no  notice 
of  it  in  any  synopsis  of  animals.  In  1884  it  was  re-discovered  by 
Costa  on  the  Neapolitan  shores,  who  described  it  in  the  'Annuario 
Zoologico'  under  the  name  of  Branchiottoma  lubricum;  and  some 
years  after  in  his  '  Fauna  of  the  Kingdom  of  Naples'  gave  a  fuller 
account  of  it  Costa  first  perceived  that  it  was  a  fish  and  not  an 
invertebrate  animal,  and  remarked  its  affinity  to  the  Cyclostomatous 
fishes.  In  1886  Mr.  Yarrell  gave  an  account  of  it  in  his  '  History  of 
British  Fishes '  under  the  name  of  the  Lancelot  ( Amphioxut  lanceolatut). 
He  had  not  then  met  with  Costa's  account  of  it  He  figured  and 
described  it  from  a  specimen  found  by  Mr.  Couch  at  Polperro  in  Corn- 
wall, the  first  taken  in  that  locality  since  its  original  discovery  there. 
Mr.  Yarrell  gave  the  first  correct  notice  of  the  chorda  dorsalis  and 
vertebral  column.  About  the  same  time,  singularly  enough,  consider- 
ing how  long  it  had  escaped  notice  since  the  days  of  Pallas,  it  was 
taken  by  several  naturalists  on  the  coasts  of  Sweden.  Lundevall  and 
Loven  found  it  in  Bohualan  in  1884,  but  did  not  give  an  account  of 
it  till  1841.  Retxius  had  it  from  the  same  locality,  and  published  a 
notice  of  it  in  the  *  Berlin  Proceedings  for  November/  1889,  in  which 
also  is  a  communication  on  the  same  subject  by  Professor  J.  Muller. 
Rathke  gave  an  account  of  its  structure  in  1841.  In  the  same  year 
Mr.  J.  Goodair  published  an  elaborate  memoir  on  its  anatomy  in  the 
'  Transactions  of  the  Royal  Society  of  Edinburgh '  for  1841,  being  the 
result  of  his  examination  of  two  examples  taken  in  the  Irish  Sea  by 
Professor  E.  Forbes  in  1887.  In  1842  a  most  valuable  memoir  on  this 
animal  was  read  before  the  Royal  Society  of  Berlin  by  Professor  J. 
Muller,  and  this  paper  beautifully  illustrated  appeared  in  the  volume 
of '  Transactions'  of  that  society  published  in  1844. 

Besides  the  instances  of  its  capture  above  mentioned  it  has  been 
since  taken  by  Mr.  MacAndrew  on  the  west  coast  of  Scotland,  and 
by  Professor  Edward  Forbes  in  the  JSgean  Sea,  and  by  those  gentle- 
men on  the  south  coast  of  England  in  1846. 

The  great  interest  which  attaches  to  this  fish  depends  on  the 
strangeness  of  its  anatomical  characters,  the  unexampled  degradation 
of  its  organisation  among  the  VerUbrata,  and  the  line  which  it  forms 
between  the  highest  of  *nimWU  and  some  of  the  lowest  A  verte- 
brated  animal  without  a  brain,  a  fish  with  the  respiratory  system  of  a 
mollusk,  and  the  circulatory  system  almost  of  an  Annelide,  presents  a 
combination  of  characters  which  must  excite  the  wonder  and  interest 
equally  of  the  physiologist  and  the  systematic  naturalist  Scarcely 
any  animal  yet  discovered  is  so  likely  to  change  received  views  of 
classification  and  relative  order  of  characters  as  the  Lancelot  As  yet 
however  it  has  attracted  but  little  attention  among  zoologists,  though 
the  physiologists  and  anatomists  have  fully  perceived  its  value.  For 
these  reasons  we  shall  give  a  full  account  of  what  is  now  known 
respecting  its  external  character,  structure,  and  habits. 

The  usual  sice  of  the  Lancelot  is  about  2  inches  in  length ;  the 
height  to  the  length  being  as  1 :  10,  and  the  breadth  to  the  length  as 
}  :  10.  It  is  of  a  lanceolate  form  tapering  to  each  extremity,  and 
riband-like.  Anteriorly  it  terminates  in  a  head  scarcely  dii  ' 
able  from  the  body,  apparently  pointed,  but  when  examined  closely 
seems  to  end  in  a  rounded  and  somewhat  spathulate  rostrum,  beneath 
which  is  the  mouth,  a  longitudinal  opening,  fringed  on  each  side  by  a 
row  of  long  filaments  which  can  close  in  and  clasp  alternately,  so  as 
to  protect  the  oral  opening.  Along  the  back  runs  a  continuous  fin, 
which  dilates  near  the  sharp  posterior  extremity  on  each  aide  so  as  to 
form  a  sort  of  caudal  fin.  Near  the  tail  opens  the  vent,  in  front  of 
which  is  a  median  fin  continued  to  another  opening  situated  a  little 
behind  the  centre  of  the  body  (porus  abdominalis),  and  serving  as  an 
outlet  for  the  genital  products.  Continued  from  this  forwards  nearly 
to  the  mouth  are  two  strong  lateral  folds,  mistaken  by  Pallas  for  the 
margins  of  a  ventral  disk,  and  hence  leading  him  to  consider  the 
i»m»l  a  Qasteropodous  Mollusk.  The  entire  animal  is  translucent 
and  of  a  silvery  whiteness,  its  sides  being  marked  by  the  indications 
of  the  lateral  ichthyio  muscles,  which  give  it  the  aspect  of  a  small 
sand-eeL 

Organisation.  Skeleton. — The  osseous  system  consists  of  a  chorda 
dorsalis  tapering  at  both  ends,  and,  strange  to  say,  not  presenting  the 
slightest  vestige  of  a  cranium,  and  of  the  germs  of  superior  and 
inferior  inter-epinous  bones  and  fin-rays  in  the  most  rudimentary 
state.    The  chorda  dorsalis  is  composed  of  from  60  to  70  vertebra*. 
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which  ore  also  in  a  rudimentary  state,  and  little  more  thin  indicated. 
"  The  chorda  dorsalis,"  to  quote  Mr.  Goodsir,  "  is  formed  externally 
of  a  fibrous  sheath,  and  internally  of  an  immense  number  of  lamina;, 
each  of  the  size  and  shape  of  a  section  of  the  column  at  the  place 
where  it  is  situated.     When  any  portion  of  the  column  is  removed 


sbdoininalU-.   . 


i,  the  month  ;    I,  p 


animal  from  beneath,  n,  the  month  ;  1,  pons  sbdomi- 
nuis ;  c,  vent ;  a  a,  ventral  folds. 

Fie.  >.  The  neurojkeleton  of  the  Lancelot,  consisting  of— n,  the  chords 
dorsalis;  ft  *,  the vesicular  germs  of  the  dorsal  lln.rays ;  c.those  of  the  anterior, 
and  i,  those  of  the  posterior  anal  dm  (from  Ooodsir) . 

Fig.  4.  The  Intestinal  system,  a,  the  branchial  Mo;  t,  the  oasophsgos  ; 
«,  greener  and  wider  pan  of  the  Intestinal  canal ;  a",  tecum ;  »,  narrower  and 
posterior  part  of  the  Intestinal  canal. 

Fig.  6.  Anterior  extremity  of  the  body  of  a  young  animal  (from  Mailer]. 
The  lateral  muscles  sre  omitted  in  order  to  show  mora  clearly  the  other  parts. 

t,  spinal  marrow  ;  a,  eye ;  i,  labial  cartilages ;  a,  elrrnl  of  the  month  ;  1,  a 
muscle  of  the  labial  cartilages,  arising  from  the  fringed  Told  between  the  cavity 

flgnrrs  on  the  wall  of  the  mouth  (ciliated  organs) ;  o,  fringed  Told  between  the 
oral  and  branchial  cavities ;  p,  heart-like  arch  of  the  aorta,  connecting  arch 

bianchlal  sac,  in  which  the  branchial  slits  are  wanting;  r  and  »,  branchial  ribs ; 
{.branchial  alita ;  ■>,  walla  of  the  belly. 

Fig.  6.  Transverse  section  of  the  body  (from  Muller).  o,  chorda  dorsalls; 
*,  Its  sheath  ,  c,  membranoos  layer  ;  d,  spinal  marrow,  and  /,  canal  shore  it ; 
t  and  A,  aeetloa  of  fln-rays ;  ■,  lateral  mnscles ;  t,  intermuscular  ligament ; 
I,  branchial  sac ;  m,  maris ;  n,  nil  of  belly ;  a,  lateral  ventral  folda,  with  their 

Fig.  7.  View  of  the  anterior  part  of  the  body  from  beneath-  a,  month  ; 
>,  elrrhl ;  e,  snoot ;  i,  Tentral  waU ;  /.  lateral  rent  ml  fold. 

Fig.  8.  View  of  the  underside  of  tl 
tails,  a,  orery ;  /,  lateral  rentrsl  fo 
these  plates  may  be  pushed  ont  from  the  tubular  sheath  like  a  pile 
of  coins.  They  have  no  great  adhesion  to  one  another,  are  of  the 
consistence  of  parchment,  and  appear  like  flattened  bladders,  as  if 
formed  of  two  tough  fibrous  membranes  pressed  together."  Besides 
the  skeleton  of  ths  nervous  system  there  is  a  hyoid  apparatus  forming 
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lature  of  the  month,  and  consisting  of  two  solas  of  17  artier* 
ieoss,  from  each  of  which,  except  two,  a  ray  proceeds.  These 
rm  the  oral  oirrhL  Muller  takes  a  different  view  of  this 
that  it  corresponds  neither  to  the  jaw-boas 
anfagajaj  but  in  analogous  t- 


nor  to  the  hyoid  apparatus  in  other  nnfaBaln,  but 

cartilaginous  ring  of  the  month  of  the  lamprey  and  the   Myiin 
fishes,  a  system  peculiar  to  that  family.     There  ia  also  in  Use  L 
of  fine,  transparent,  cartilaginous,  hair-like  ribs, 
ids,  forming  a  cage  for  ths  protection  of  the  bn 


fishes,  a  system  peculiar 
celet  a  series  of  fine,  tnu. 
SO  on  each  side,  forming 

Nervous  System. — The  spinal  cord  extendi  the  whole  length  of 
the  spine,  but  is  not  quits  so  sharp  at  the  fore-end  as  behind.  It 
presents  no  trace  of  a  brain.  From  66  to  60  nerves  pan  off  from 
each  side  of  it,  which  do  not  arise  by  double  roots.  The)  details  of 
this  important  part  of  the  animal's  anatomy  era  fully  given  by  Ml 
Goodsir.  Muller  and  Rathke  have  observed  the  existence  of  rudi- 
mentary eyes,  consisting  of  a  small  black  spot  of  pigment,  but  not 
furnished  with  any  optical  apparatus.  No  traces  of  organs  at  -— y^^ng 
or  hearing  have  been  met  with. 

Vascular  System. — The  observations  of  Muller  having  been  mads 
on  the  living  animal,  he  was  enabled  to  pursue  this  past  of  its 
organisation  further  than  the  other  observers.  According  to  him 
the  vascular  system  of  this  animal  corresponds  in  general  arrange- 
ment with  that  of  fishes,  differing  however  in  regard  to  the  bent 
from  that  of  all  other  vertebrate  MHMll,  and  displaying  a  striking 
accordance  with  that  in  worms ;  for  the  hearts  in  the  Uramekiotttm* 
are  not  only  more  divided  than  in  other  """"'a  of  its  class,  bat 
present  entirely  the  form  and  distribution  of  blood  vans  sis,  and  extend 
over  wide  spaces.    The  blood  is  white. 

The  Respiratory  System  is  constituted  by  the  anterior  extremity 
of  the  intestinal  tube,  the  walls  of  which  sre  clothed  with  vibratOe 
cilia,  and  protected  and  adapted  to  their  office  by  the  peculiar  cage- 
like  skeleton  already  mentioned,  which  is  further  strengthened  by 
transverse  cartilaginous  rods,  between  which  are  numerous  deft*, 
their  openings  protected  by  vibratile  cilia.  This  was  first  mad* 
known  by  Muller,  who  described  also  a  curious  apparatus  of  finger- 
shaped  wheel-organs  and  fringed  folds  placed  at  the  entrance  of  the 
branchial  cavity,  and  marking  the  commencement  of  the  ciliated 
portion  of  the  intestinal  cans!  of  which  the  branchial  sac  forms  a  part. 
At  the  end  of  the  branchial  sso  is  the  poms  abdominalis,  an  opening 
which  serves  equally  respiratory  and  genital  purposes. 

The  Digestive  System  consists  of  an  intestinal  canal  and  a  centum, 
both  of  which  are  ciliated.  The  latter  is  considered  by  Muller  to  be 
a  liver,  but  the  office  of  a  hvarappesrs  to  be  performed  equally  by  the 
other  parts  of  the  intestines. 

The  Reproductive  System  is  imperfectly  known.  As  far  aa  it  has 
been  observed  it  appears  in  the  form  of  certain  bean-shaped  bodies 
attached  to  the  inner  surface  of  the  lining  of  the  abdomen  on  the  out- 
side of  the  branchial  canals.  Muller  distinguishes  the  two  sexes,  but 
this  part  of  the  history  of  the  Lanoelet  demands  farther  investigation. 
It  is  not  impossible  that  the  two  membranous  folds  of  the  sbdomen 
end  their  canals  may  be  connected  with  this  system,  and  serve  mar- 
supial purposes.  This  remark,  however,  we  merely  throw  out  as  a 
suggestion. 

Ths  Muscular  System  is  highly  symmetrical,  and  consists  of  a  series 
of  lateral  muscular  bundles  corresponding  In  number,  sire,  and  position 
to  the  vertebra  of  the  chorda  dorsalis,  and  bearing  a  general  resem- 
blance to  the  lateral  muscles  of  the  higher  fishes.  Muller  c Isaacs  the 
muscles  of  the  Lanoelet  under  the  heads  of — 1st,  lateral  muscles  ;  2nd, 
abdominal  muscles  ;  3rd,  muscles  of  the  oral  ring  and  teutacula ;  1th, 
muscles  of  the  ring  between  the  oral  cavity  and  branchial  sac  ;  and, 
Sth,  muscles  of  the  branchial  apparatus.    The  skin  ia  thin,  tough, 


Habits. — The  Lsncelet  lives  in  sandy  ground  at  a  depth  of  between 
10  and  20  fathoms  water.  It  probably  buries  itself  in  the  sand. 
When  taken  it  swims  rapidly  with  a  snake-like  motion,  but  after  a 
time  settles  down,  unless  disturbed,  lying  flat  on  its  side.  It  is  very 
tenacious  of  life.  We  have  had  it  for  three  hours  in  a  wateh-glsss 
under  the  microscope,  at  the  end  of  which  time  when  disturbed  it 
seemed  as  lively  ss  at  first  It  dislikes  the  light.  It  bears  handling 
without  injury.  Its  food  was  found  by  Muller  in  the  intestinal  canal 
of  some  of  the  specimens  he  examined :  it  consisted  of  infusorial 
animalouUe.  The  Lanoelet  does  not  nwallow  but  simply  imbibes  Ha 
food. 

General  Remarks. — " BmiKhiottoma,"  says  Muller,  "is  evidently 
a  vertebreted  animal  and  a  fish.    It  is  distinguished  from  all  other 


by  the  extraordinary  number  of  branchial  ribs,  by  the  union  of  the 
branchial  and  ventral  cavities,  and  by  the  combination  of  the  respira- 
tory opening  with  the  ventral  opening."  Muller  considers  it  connected 
with  the  Cycloaiomatous  fishes  through  the  peculiar  characters  of  its 
chorda  dorsalis  and  the  absence  of  jaws,  but  ss  inferior  to  them  in 
ths  absence  of  a  distinct  brain  and  in  the  peculiarities  of  its  respira- 
tory system.  "The  BT/mchiotttnaa,"  he  concludes,  " ranks  next  ths 
Cyclostomstoui  fishes,  but  not  among  them,  being  removed  from  them 
by  distinctions  which  are  greater  than  the  differences  between  fishes 
end  naked  amphibia." 
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"Viewed  as  an  entire  animal,"  writes  Mr.  Goodair,  "the  Lancelot 
is  the  most  aberrant  in  the  vertebrate  sub-kingdom.  It  connects  the 
Vertebrata  not  only  to  the  Annulose  animals,  bat  also  through  the 
medium  of  certain  symmetrical  Atddict  (the  genus  Pelonaia  of  Forbes 
and  Goodair)  to  the  Mollusks.  We  have  only  to  suppose  the  Lancelot 
to  have  been  developed  from  the  dorsal  aspect,  the  seat  of  its  respi- 
ration to  be  transferred  from  its  intestinal  tube  to  a  corresponding 
portion  of  its  skin,  and  ganglia  to  be  developed  at  the  points  of 
junction  of  one  or  more  of  its  anterior  spinal  nerves,  and  inferior 
branch  of  its  second  pair,  to  have  a  true  Annulose  animal,  with  its 
peculiar  circulation,  respiration,  generative  organs,  and  nervous 
Bystem,  with  supra-OBSophageal  ganglia  and  dorsal  ganglionic  recur- 
rent nerve." 

Taking  all  we  know  of  the  structure  of  this  truly  wonderful  animal 
into  consideration,  we  are  inclined  to  regard  it  as  the  relic  of  some 
great  order  of  Fishes,  which  in  their  organisation  brought  down  the 
Vertebrated  series  to  a  parallel  with  the  lower  forms  of  Mollutca,  and 
which  became  extinct  in  some  former  epoch  of  the  world's  geological 
history,  and  from  the  unpreservable  character  of  their  bodies,  and  the 
absence  of  hard  parts,  left  "  not  a  wreck  behind."  The  more  we  know 
of  nature  the  more  are  we  convinced  that  there  are  no  isolated  organ- 
isms ;  that  beings  apparently  anomalous  are  members  of  orders  either 
partially  known  or  for  the  most  part  extinct.  Of  all  anomalous  crea- 
tures the  Branchiottoma  is  the  most  bo,  and  it  is  much  more  consistent 
with  the  principles  of  scientific  zoology  to  admit  it  as  the  type  of  a 
distinct  order  among  fishes  than  to  attempt  to  place  it  among  defined 
groups.  The  strange  combination  of  characters  which  it  presents — a 
vertebrated  animal  without  a  brain,  having  the  respiratory  apparatus 
of  an  Ascidian  Mollusk,  and  a  ciliated  intestinal  cavity — if  it  does 
not  almost  warrant  its  erection  into  the  type  of  a  class  by  itself,  cer- 
tainly is  sufficient,  and  more  than  sufficient,  to  constitute  it  the  type  of 
an  order  in  the  lowest  of  the  vertebrate  classes. 

BRANCHITE,  a  mineral  belonging  to  the  Resin  series,  and  found 
with  Coal. 

BRAND,  or  BURN,  a  disease  in  vegetables  by  which  their 
leaves  and  tender  bark  are  partially  destroyed  as  if  they  had  been 
burnt ;  hence  the  name  of  this  disease,  which  is  called  Brulure  in 
French.  It  has  been  observed  that  after  the  leaves  have  been  wetted 
by  dews  or  gentle  rains  so  that  drops  adhere  to  them,  and  a  bright 
sunshine  has  succeeded,  every  spot  to  which  the  water  had  adhered 
lost  its  natural  colour,  and  became  of  a  dark  or  yellow  hue ;  and  on 
closer  examination  it  was  found  that  the  organisation  had  been  partly 
destroyed,  and  that  these  spots  no  longer  possessed  the  power  inherent 
in  healthy  leaves  of  exhaling  the  water  which  circulates  through  them. 
When  this  disease  is  extensive,  and  attacks  the  bark  as  well  as  the 
leaves,  it  frequently  causes  the  death  of  the  plant,  and  at  all  events 
enfeebles  its  growth  and  prevents  its  perfect  fructification.  The  cause 
of  this,  like  that  of  most  diseases  which  are  common  to  plants,  has 
been  vulgarly  ascribed  to  some  unknown  atmospheric  influence ;  and 
various  guesses  have  been  made,  which  for  the  most  part  have  little  or 
no  foundation.  That  which  appeared  most  plausible  was,  that  the 
drops  of  water  being  apparently  globular,  collected  the  light  of  the 
sun  into  a  focus,  and  produced  a  sufficient  degree  of  concentration  of 
the  calorific  rays  to  burn  the  tender  substance  of  the  leaves.  A  little 
reflection  will  soon  convince  us  that  this  will  not  bear  examination. 
The  drops  which  adhere  to  the  leaves  and  the  bark  are  not  globes,  but 
at  best  flattened  hemispheres,  and  consequently  cannot  collect  the 
rays  of  the  sun  into  a  focus  on  the  surface  to  which  they  adhere ; 
besides,  the  spots  are  as  large  as  the  diameter  of  the  drops,  so  that  all 
the  surface  that  has  been  covered  with  water  is  injured ;  whereas  the 
focus  of  a  globe,  such  as  would  actually  burn  the  leaf,  must  be  very 
small  in  proportion  to  the  lens  which  concentrated  the  rays.  It  is 
much  more  probable  that  the  effect  of  the  water  on  the  tender  epider- 
mis of  the  leaf  or  bark  to  which  it  adheres  is  similar  to  that  which  it 
has  on  vegetable  matter  infused  in  it ;  it  softens  and  dissolves  a  portion 
of  it,  especially  when  the  temperature  is  somewhat  raised,  and  destroys 
the  vitality.    (De  Candolle, '  Physiologic  Vege'tale.) 

It  is  a  fact  that  the  principal  mischief  arises  from  a  sudden  change 
of  temperature  soon  after  sunrise,  especially  when  there  has  been  a 
heavy  dew  or  hoar-frost  in  the  night ;  and  careful  gardeners  brush  off 
the  drops  from  their  delicate  plants  before  sunrise  to  guard  against 
the  Brand.  Every  drop  which  falls  on  the  leaves  of  tender  plants 
from  the  glass  which  covers  a  hotbed  in  which  they  grow  produces  a 
disease  exactly  similar  to  that  which  we  have  been  describing ;  and 
although  the  vapour  of  fermenting  dung  has  a  pungent  ammoniacal 
smell,  it  will  be  found  that  the  water  condensed  on  the  glass  is  nearly 
pure,  and  can  have  no  peculiar  corroding  effect  It  acts  therefore 
simply  as  a  dissolvent,  and  by  stopping  the  evaporation,  which  is 
always  rapid  from  the  leaves  of  plants  in  a  hotbed,  produces  a  derange- 
ment in  their  functions,  and  ultimately  disease. 

BRANK-URSINE.    [Acanthus.] 

BRANTAIL,  the  Redstart    [Sylviad*.] 

BRA'SSICA,  a  genus  of  Cruciferous  plants,  comprehending  among 
other  species  the  Cabbage,  Cauliflower,  Broccoli,  Borecole,  Rape,  Tur- 
nip, Colza,  and  the  like.  It  is  distinguished  from  other  Cruciferous 
genera  by  the  following  characters : — Its  seeds  contain  an  embryo,  the 
radicle  of  which  is  embraced  in  the  concavity  of  the  folded  cotyledons. 
Ita  pod  is  long,  slender,  and  many-seeded.    The  seeds  are  spherical. 


The  calyx  is  equal  at  the  base,  and  slightly  spreading ;  the  petals  are 
undivided ;  the  stamens  entire. 

B.  oUracea,  the  Wild  Cabbage,  is  met  with  in  abundance  upon  the 
cliffs  of  many  parts  of  Europe ;  commonly  in  the  south  part  of  European 
Turkey  (especially  about  Mount  Athos),  on  the  coast  of  Kent  near  Dover, 
and  on  that  of  the  Isle  of  Wight,  Cornwall,  Wales,  and  Yorkshire.  In 
other  places  it  forms  a  broad-leaved  glaucous  plant,  with  a  somewhat 
woody  stem,  having  but  slender  likeness  to  its  cultivated  progeny ;  and 
it  is  difficult  to  conceive  by  what  original  discovery  the  species  was 
brought  under  the  influence  of  domestication  so  as  to  have  been  pre- 
pared for  the  numerous  changes  and  improvements  ft  had  to  undergo 
before  the  races  of  Cabbages,  Savoys,  Borecoles,  Cauliflowers,  and 
Broccolis  could  have  been  produced. 

B.  campettrit,  the  Wild  Navew  or  Turnip,  has  its  leaves  lyrate, 
dentate,  somewhat  hispid ;  upper  leaves  ovate,  acuminate,  deeply 
cordate,  amplexicaul,  glabrous.  It  grows  by  the  sides  of  rivers,  by 
ditches,  in  marshes,  and  the  borders  of  fields  in  many  parts  of  England. 
It  is  believed  to  have  been  the  ToyyoXh  of  Theophrastus.  This  is 
looked  upon  as  the  original  of  the  Swedish  Turnip,  whilst  a  variety, 
regarded  by  some  botanists  as  a  species,  with  a  caulescent  fleshy  root 
called  B.  Rapa>  is  supposed  to  be  the  origin  of  the  Common  Turnip. 

B.  Naput,  the  Rape,  Colza,  or  Coleseed,  has  the  lower  leaves  lyrate, 
dentate,  glabrous ;  upper  leaves  oblong,  somewhat  narrowed  below, 
with  a  dilated  cordate  semi-amplexicaul  base.  It  is  difficult  to  find 
any  character  by  which  to  distmguish  this  plant  from  the  preceding. 
In  fact  some  botanists  regard  B.  Naput  as  nothing  more  than  a  variety 
of  B.  campettris. 

B.  numentit  has  the  leaves  stalked,  all  deeply  pinnatifid ;  the  lobes 
oblong,  unequally  toothed,  those  of  the  upper  leaves  linear.  The 
stem  of  this  plant  is  prostrate,  and  the  flowers  yellow.  It  is  found 
on  the  western  coasts  of  Great  Britain. 

BRASSICA'CEJS,  the  name  given  by  Dr.  Lindley  to  the  natural 
order  Crucifera.     [Cruciteiub.] 

BRAUK1TE,  a  native  Protoxide  of  Manganese,  containing  79  per 
cent  of  Manganese.  It  is  a  dark  brownish-black,  with  a  sub-metallic 
lustre.  It  has  a  hardness  from  6  to  6'5,  and  specific  gravity  4*8.  It  is 
found  in  Piedmont  and  Thuringia. 

BRAYERA,  a  genus  of  plants  belonging  to  the  natural  order 
Botacece.  One  of  the  species,  B.  anthelmintica,  yields  the  anthelmintic 
remedy  known  by  the  name  Cusso,  Cabotz,  or  Kousso.  Although  its 
anthelmintic  virtues  have  been  long  known,  it  has  only  been  recently 
introduced  into  Europe.  The  plant  is  a  native  of  Abyssinia.  [Kousso, 
in  Arts  and  So.  Drv.* 

BRAZIL-NUTS. 

BRAZIL-WOOD, 

PTNIA.1 

BREAD-FRUIT.    [Artocarfus.] 

BREAM,  a  name  given  more  especially  to  the  Carp-Bream,  but 
applied  to  several  other  kinds  of  fish.  It  is  more  especially  adopted 
to  designate  the  species  of  the  genus  Abramis,  belonging  to  the 
division  of  Abdominal  Malacopterygii  and  the  family  Oyprintda.  The 
chief  distinguishing  characters  of  this  genus  consist  in  the  deep  and 
compressed  form  of  the  body ;  the  great  convexity  of  the  dorsal  and 
abdominal  line ;  the  base  of  the  dorsal  fin  being  short,  placed  behind 
the  line  of  the  ventrals ;  the  long  anal  fin ;  and  the  absence  of  either 
strong  horny  rays  or  barbules. 

A.Brama,  the  Bream  or  Carp-Bream,  may  be  known  by  its  yellowish- 
white  colour,  which  becomes  yellowish-brown  by  age.  The  irides  are 
of  a  golden  yellow,  the  cheeks  and  gill-covers  nlver-white ;  fins  light- 
coloured,  the  pectoral  and  ventral  fins  tinged  with  red ;  the  dorsal, 
anal,  and  caudal  fins  tinged  with  brown.  The  Bream  is  an  inhabitant 
of  many  of  the  lakes  and  rivers  of  the  continent  of  Europe  generally 
as  far  north  as  Norway  and  Sweden.  It  thrives  best  in  this  country 
in  large  pieces  of  water  or  in  the  deep  and  most  quiet  parts  of  riven 
that  run  slowly.  It  occurs  near  London  in  the  Mole  and  the  Medway, 
also  in  the  Regent's  CanaL  Bloch  states  that  the  number  of  ova  in  the 
female  is  130,000.  The  flesh  of  the  Bream  is  generally  considered 
insipid,  although,  on  account  of  the  sport  it  affords  the  angler,  it  is  a 
good  deal  sought  after. 

A.  blicca,  the  White  Bream  or  Bream-Flat,  differs  from  the  Carp- 
Bream  of  the  same  size,  in  having  the  head  larger  and  the  fleshy 
portion  of  the  tail  deeper.  The  number  of  the  rays  in  the 
pectoral  and  anal  fins  differs  considerably  from  those  of  the  Carp- 
Bream.  The  pectoral  fin  of  the  White  Bream  has  three  rays  and 
the  anal  fin  five  rays  less  in  number  than  the  Carp-Bream.  The 
general  colour  of  the  sides  is  silvery-bluish  white,  without  any  of  the 
yellow-golden  lustre  observable  in  the  last  species.  The  irides  silvery- 
white,  tinged  with  pink.  This  fish  has  never  been  taken  of  so  large 
size  as  the  Carp-Bream.  It  has  been  described  by  Bloch,  who  says 
it  is  very  common  on  the  continent  It  is  also  found  in  most  of 
the  lakes  in  Sweden.  In  England  it  is  not  generally  known.  Mr. 
Jenyns  has  recorded  its  presence  in  the  Cam,  and  Dr.  Lankester  took 
it  in  large  numbers  in  a  piece  of  water  at  Campsall  near  Doncaster. 
Mr.  Lubbock  has  also  taken  it  near  Norwich.  It  varies  very  much  in 
its  characters,  but  is  undoubtedly  a  distinct  species. 

A.  Bvggenhagii,  the  Pomeranian  Bream.  This  species  of  Bream  is 
at  once  distinguished  from  the  preceding  by  the  greater  thickness  of 
its  body,  by  the  scales  being  larger  in  proportion  to  its  size,  the  anal 
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fin  being  shorter,  and  having  a  smaller  number  of  rays.  Bloch  records 
it  as  being  common  in  Swedish  Pomerania.  It  is  even  more  rare  in 
England  than  the  last  species.    (Yarrell,  British  Fishes.) 

BREATHING-PORES,  microscopic  apertures  in  the  cuticle  of 
plants.    [Stomates.] 

BRE'CCIA,  an  Italian  word  literally  signifying;  "an  opening  or 
breaking  in  any  substance,"  is  employed  in  geology  to  designate  a  rock 
composed  of  angular  fragments  of  a  pre-existing  rock,  or  of  several 
pre-existing  rocks,  united  by  a  cement  of  mineral  matter  that  may 
vary  from  compact  to  friable.     Thus,  as  in  the  annexed  diagram,  the 

fragments  (which  are  shaded)  may 
be  composed  either  of  angular 
portions  of  quarts  rock,  or  any 
other  single  rock,  united  by  a 
cement  (which  is  dotted)  formed  of 
the  hard  siliceous  substance- named 
chert,  or  any  other  hard  mineral 
substance ;  or  the  fragments  may  be  angular  portions  of  many  rocks, 
such  as  a  mixture  of  pieces  of  slate,  porphyries,  limestones,  granites, 
or  others,  united  by  a  friable  sandstone  or  any  other  soft  mineral 
substance. 

The  term  Breccia  has  been  adopted  from  the  well-known  Breccia 
marble,  which  has  the  appearance  of  being  composed  of  fragments 
joined  together  by  carbonate  of  lime,  infiltrated  among  such  fragments 
after  the  latter  were  produced  by  some  disrupting  force. 

Breccias  inform  the  geologist  that  the  pre-existing  portions  of  rocks 
included  in  them  have  not  been  exposed  to  considerable  friction, 
which  would  have  rounded  off  the  angular  parts ;  as  has  happened  in 
the  case  of  pre-existing  pieces  of  rocks  included  in  conglomerates. 
[Conglomjerate.1  Hence  the  geologist  may  expect  to  find  the  rocks, 
whence  the  angular  fragments  of  a  breccia  are  derived,  not  far  distant 
from  the  breccia  itself,  while  the  rounded  pebbles  contained  in  a 
Conglomerate  may  have  been  transplanted  from  considerable  distances. 
BREISLAKITE,  a  mineral  which  occurs  crystallised  in  delicate 
capillary  crystals  of  a  reddish-brown  or  chestnut-brown  colour,  bent 
and  grouped  like  wool  Its  fibres  are  flexible.  It  has  a  metallic  lustre. 
It  is  found  at  Vesuvius  and  Capo  di  Bove,  near  Rome,  forming  woolly 
coatings  in  the  cavities  of  lavas.  It  contains  silica,  alumina,  and  oxide 
of  iron. 

BRENTIDES,  a  family  of  Coleopterous  Insects,  belonging  to  the 
section  Bhynehophora  and  sub-section  Becticornes.  Distinguishing 
characters : — Body  much  elongated ;  tarsi  with  the  penultimate  joints 
bilobed ;  antennas  filiform,  or  in  some  with  the  terminal  joint  formed 
into  a  club ;  proboscis  projecting  horizontally,  generally  long ;  in  the 
male  longer  than  in  the  female ;  palpi  minute. 

The  insects  constituting  this  family  are  among  the  most  remarkable 
of  the  Beetle  Tribe,  and  are  almost  entirely  confined  to  tropical 
climates ;  only  one  species  has  yet  been  discovered  in  Europe.  But 
little  is  known  of  their  habits,  except  that  they  are  generally  found 

crawling  on  trees,  or  under  the  bark,  and 
sometimes  on  flowers.  The  most  common 
colouring  of  the  species  is  black,  or  brown, 
with  red  spots  ana  markings. 

The  four  principal  genera  of  the  Brentides 
are  as  follows :  —  Brentus,  Arrhenodes, 
Ulocerus,  and  Cyclas.  The  genus  Brentus  is 
chiefly  distinguished  by  having  the  antennas 
11-jointed,  either  filiform  or  sometimes 
slightly  enlarged  towards  the  apex,  and  the 
body  linear. 

Brentus  Temminckii  (Kliig),  one  of  the 
most  remarkable  species  of  the  tribe,  will 
give  an  idea  of  their  general  form.  It  is 
found  in  Java,  and  is  of  a  blackish  colour 
varied  with  red  markings,  and  has  deeply- 
striated  elytra. 

In  the  genus  Arrhenodes  the  rostrum  is 

Brmtus  TtmmmekH  (KMg).  8nor*? .  «"*   texminatad' by    two    distinct 

mandibles,  which  are  straight  and  project 
considerably  in  the  males.  The  species  inhabit  North  America,  and 
one  is  found  in  Europe,  A.  Italica. 

Ulocerus  has  the  antennas  9-jointed;  the  last  of  which  forms  a 
club. 

Cyclas  has  the  antennae  10-jointed ;  the  terminal  joint  forms  an  oval 
club ;  the  thorax  is  indented  in  the  middle,  and  the  abdomen  is  of  an 
oval  form. 
BRETT.    [Rhombus.] 

BREUNNERITE  is  a  native  Carbonate  of  Magnesia  and  Iron.  It 
occurs  crystallised.  Its  primary  form  is  an  obtuse  rhomboid.  The 
cleavage  perfect,  parallel  to  the  primary  planes.  Colour  yellow  of 
different  shades,  and  black ;  streak  white ;  fracture  flat  conchoidal ; 
hardness  4*0  to  4*5 ;  its  lustre  is  vitreous,  sometimes  inclining  to 
pearly ;  it  is  transparent  and  translucent.  Specific  gravity  3*0  to  8*2. 
Found  at  Zillerthal  in  Salzburg  and  other  places  in  the  Tyrol.  It  has 
been  analysed  by  Stromeyer  and  contains 

Carbonate  of  Magnesia 86*05 

Carbonate  of  Iron 13*82 

Carbonate  of  Manganese  .        .    .      0*69 


BREXIA'CKiE,  Brexiads,  the  Brexia  Tribe,  a  natural  order  of  plana 
belonging  to  the  polycarpous  group  of  Monopetaloua  Exogens.  Tka 
order  was  constituted  by  Lindley  in  the  first  edition  of  his  '  Natural 
System  of  Plants.'  The  following  is  his  description  of  the  order  :— 
Calyx  inferior,  small,  persistent,  5-parted,  Aestivation  imbricated: 
petals  5,  hypogynous,  imbricated  in  aestivation ;  stamens  5,  hypogynooa, 
alternate  with  the  petals,  arising  from  a  narrow  cup,  which,  is  toothed 
between  each  stamen ;  anthers  oval,  innate,  2-celled,  bursting  longi- 
tudinally, fleshy  at  the  apex ;  pollen  triangular,  cohering  by  means  d 
fine  threads ;  ovary  superior,  5-celled,  with  numerous  ovules  attached 
in  two  rows  to  placentie  in  the  axis ;  style  1,  continuous ;  stigra 
simple;  fruit  drupaceous,  5-celled,  many  seeded;  seeds  indefinite, 
attached  to  the  axis  with  a  double  integument,  the  inner  of  which  is 
membranous ;  no  albumen ;  cotyledons  ovate,  obtuse ;  radicle  cylin- 
drical, centripetal.  The  species  are  trees  with  nearly  single  trunka ; 
the  leaves  are  coriaceous,  alternate,  simple,  not  dotted,  with  decidun-a 
minute  stipules ;  the  flowers  are  green,  in  axillary  umbels,  surrounded 
by  bracts  on  the  outside. 

Dr.  Lindley  remarks  that  the  habit  of  Brexia  is  that  of  some 
Myrsinacece,  especially  of  Theophrasta,  from  which  it  differs  in  being 
polypetalous,  and  the  stamens  being  alternate  with  the  petals.  Its 
relations  are  also  strong  with  Bhamnacem  and  Cdastraeece,  but  its 
stamens  are  hypogynous,  and  its  seeds  indefinite.  Some  resemblance 
to  Anacardiacete  may  be  seen  in  the  resinous  appearance  of  the  young 
shoots,  and  in  its  habit.  It  agrees  with  Pittosporacece  in  its  hypogynots 
definite  stamens,  its  polyspermous  fruit,  and  alternate  undivided 
leaves.  There  are  three  species  of  Brexia,  all  of  them  elegant  trees 
with  a  fine  foliage.  They  grow  well  in  a  mixture  of  turfy  loam  and 
peat;  and  cuttings  with  their  leaves  not  shortened  strike  readily  in 
sand  under  a  hand-glass  in  heat,  or  a  leaf  with  a  bud  attached  will 
grow.  The  leaves  are  covered  with  a  resinous  matter  which  causes 
rain  to  run  off  them  immediately,  and  thus  induced  Du  Petit  Thouan 
to  give  these  plants  the  name  of  Brexia,  from  Bp«'£<?,  which  signifies 
'a  wetting.'  In  gardens  they  are  commonly  called  Theophrasta*, 
but  they  differ  considerably  from  that  genua.  All  the  species  of 
Brexia  are  natives  of  Madagascar.  The  other  genera  of  this  order  are 
Ixerba,  ArgophyUum,  and  Boussea.    There  are  but  six  species  in  all. 

(Loudon,  Encyclopedia  of  Plants;    Lindley,    Vegetable  Kingdom; 
Don,  Gardener's  Dictionary.) 
BRILL.    [Plsdbonectiojs.J 
BRIMSTONE.    [Sulphur.] 
BRINE-SHRIMP.    [Branchiopoda  ;  Chibooefhalub.] 

BRITTLEWORTS.    [DIatomaceje.] 

BRIZA,  a  genus  of  Grasses  belonging  to  the  tribe  FettucineoL 
It  has  nearly  equal  broad  8-ribbed  glumes;  3-8  flowers,  densely 
imbricated  in  a  short  distichous  sptkelet;  the  outer  palea  nan- 
cular,  heart-shaped,  obtuse,  rounded  on  the  back,  unarmed ;  the 
glumes  and  pale©  membranous  with  a  scarious  margin;  terminal 
styles.  Two  species  of  this  grass  are  natives  of  Great  Britain,  the 
B.  minor  and  Jo.  major.  They  are  known  by  the  common  names  of 
Quaking-Grass  and  Maiden's-Hair.  Their  dense  dusters  of  flowers 
are  hung  upon  the  ends  of  a  very  delicate  filamentous  peduncle, 
forming  an  elegant  panicle  which  shakes  with  the  slightest  breath  of 
air,  hence  the  name  Quaking-Grass,  Both  the  species  grow  in 
pastures,  but  do  not  yield  much  nutriment  for  animals  which  feed 
upon  them.     (Babington,  Manual  of  Botany.) 

BROADBILL.    [Ducks.] 

BROCCOLI.    rBRASsiCAj 

BROCHANTITE,  a  native  hydrous  Sulphate  of  Copper.  It 
occurs  crystallised,  and  has  for  its  primary  form  a  right  rhombic 
prism.  The  cleavage  is  obtained  with  difficulty  in  the  direction  of 
the  lateral  faces  of  the  primary  form.  The  colour  is  emerald-green ; 
fracture  uneven ;  hardness  8*5  to  4*0 ;  lustre  vitreous ;  translucent, 
transparent.  Specific  gravity  8*78  to  8*87.  It  is  found  in  Siberia. 
The  following  analysis  is  by  Magnus : — 

Sulphuric  Acid 17*48 

Oxide  of  Copper 66*93 

Oxide  of  Tin 3*14 

Oxide  of  Lead 1*04 

Water 11*91 

BROME-GRASS.    [Bromus.] 

BROMELIA'CE J2,  or  BROMELI^E,  Bromelworts,  the  Pine-Apple 
Tribe,  a  natural  order  of  Endogenous  plants,  taking  its  name  from  the 
genus  to  which  the  pine-apple  was  once  incorrectly  referred  [Anak  assa  j, 
and  consisting  of  herbaceous  plants,  remarkable  for  the  hardness  and 
dryness  of  their  gray  foliage.  They  occur  in  great  abundance  in  the 
tropical  parts  of  the  New  World,  or  in  such  extra-tropical  countries 
as,  owing  to  local  circumstances,  have  a  climate  of  a  tropical  nature. 
Sometimes  they  are  found  growing  on  the  earth  in  forests,  hut  more 
commonly  they  spring  up  from  the  branches  of  trees,  round  which 
they  coil  their  simple  succulent  roots,  vegetating  upon  the  decayed 
matter  they  may  find  there,  and  absorbing  their  food  in  a  great 
measure  from  the  atmosphere.  Their  leaves  are  always  packed 
together  so  very  closely  at  the  base  as  to  form  a  kind  of  cup,  in  which 
water  collects ;  so  that  the  traveller  who  ascends  the  trees  on  which 
they  grow,  if  he  upset  one  of  these  plants,  as  he  easily  may,  ia 
unexpectedly  deluged  by  a  shower,  the  source  of  which  he  would  not 
have  suspected.     The  flowers  of  most  are  pretty,  and  of  some  of 
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them  remarkably  handsome  and  sweet-scented ;  bat  the  frui 
in  no  case  of  in  Talus  except  In  the  genus  Ananaua.  BromtUatxtn 
may  bo  shortly  described  u  eaurfy-leaved  hoxandrous  endogena,  with 
distinct  calyx  and  corolla,  an  inferior  ovary,  and  seeds  whoso  embryo 
lion  in  mealy  albumen.  They  are  known  from  AmaryUidarxa  by  the 
last  circumstance,  by  their  bard  scurfy  leave*,  and  epiphytal  habit ; 
from  BunrHMmaeea,  by  their  leave*  not  being  equitant,  nor  their  fruit 
winged  ;  and  from  Taccacea  by  all  their  habit,  and  thsir  fruit  being 
3-celled,  with  central  placenta!. 

The  green  fruit  of  the  wild  Pine-Apple,  aa  well  as  Bromdia 
Pingain  and  other*,  are  used  aa  anthelmintics  and  diuretics  in  the 
West  Indies.  The  leaves  of  Tillandtia  utntoidrt  are  used  for  stuffing 
mattresses.  A  gum  flows  from  the  spike  of  Puga  latmginota.  A  dye 
is  extracted  from  the  root  of  BWhergia  linclon'n.  Muslin  has  been 
manufactured  from  the  fibres  of  the  common  Pine-Apple.  Many 
species  are  cultivated  in  the  hot-houses  of  this  country,  the  most 
beautiful  of  which  belong  to  the  genera  Brometia  and  BMbtrgia.  They 
all  grow  readily  in  decayed  tan.  No  species  has  been  yet  seen  wild 
in  any  part  of  the  Old  World.  The  order  contains  23  genera,  and 
I  TO  specif*. 

BBOMUS,  a  genus  of  plants  belonging  to  the  natural  order 
Onminaeta,  and  tho  tribe  Patucea.  It  has  unequal  many-flowered 
herbaceous  glumes,  the  lower  being  1 -nerved,  the  upper  8-  to  5-nerved. 
The  flowers  are  lanceolate,  compressed.  The  outer  palea  short, 
(usually)  founded  on  three  nerves  from  below  the  tip.  The  styles 
below  the  summit  of  the  fruit  lateral  The  sheaths  of  the  leaves 
divided  half  way  down. 

The  species  are  generally  known  under  the  name  of  Brome-Orass. 
Four  of  the  species  are  common  in  Great  Britain. 

B.  ertctai  has  an  erect  stem  two  or  three  feet  high,  and  grows  on  dry 
sandy  and  chalky  soils.  It  is  known  from  the  other  species  by  the 
outer  pales,  being  indistinctly  T-nerred  and  one-third  longer  than  the 
smaller  glume. 

B.  atper  has  its  outer  palea  hairy  and  6-  to  T-ribbed,  with  the  leaves 
broad  and  hairy.  The  stem  reaches  a  height  of  four  or  five  feet  It 
grows  in  damp  woods  and  thickets, 

B  sttrHit  is  a  common  plant  in  waste  places,  and  is  known  by  its 
outer  palea  having  7  distinct  equidistant  ribs.  It  has  large  flat  broad 
pubescent  leaves,  and  a  stem  from  one  to  two  feet  high.    It  grows  in 

B.  diundrui  is  remarkable  for  its  erect  panicle.     It  is  a  rare  plant. 

Some  of  the  species,  aa  B.  pwrgara  and  B.  catharticut,  are  purga- 
tive, whilst  B.  mo/lia  is  said  to  possess  poisonous  properties. 

(Bsbington,  Manual  of  Briliih  Botany;  Lindley,  Vegetable 
Kingdom?) 

BRONGNTARTIN.     [GlattbetHti.] 

URONZITE,  a  native  Silicate  of  Magnesia.  It  occurs  in  massive 
aggregations  of  columnar  crystals.  The  cleavage  is  parallel  to  the 
lateral  planes  and  both  diagonals  of  a  rhombic  prism.  Colour  brown, 
ash-gray,  or  dark-green,  streak  lighter ;  fracture  uneven ;  hardness 
between  4  0  and  B'O.  The  lustre  is  vitreous,  psoudo-motallic  on  the 
cleavage-planes ;  translucent  in  thin  lamina?  ;  opaque  in  mssa 
Specific  gravity  8-8.  It  is  found  in  Upper  Styria,  the  Kara,  in 
Beyrouth,  the  Tyrol,  and  the  Lizard  district  of  Cornwall. 

BROOK-BEAN.    [Mzjttiwtheb.] 

BBOOEITE,  a  native  Oxide  of  Titanium.  It  is  met  with  in  thin 
hair-brown  crystals  attached  by  one  edge.  Its  hardness  ui  6*5  to  I!. 
Its  crystals  are  secondaries  to  a  rhombic  prism.  It  is  found  in 
Dauphiny,  and  on  Snowdon  In  Wales.  It  is  also  said  to  occur  in  the 
United  States  of  America. 

BROOM.    [Cttu-jb.] 

BROOM-RAPE.     [ObOBaMCHb.] 

BRORA  COAL.  Beds  of  very  poor  Coal,  lying  in  the  midst  of  the 
Oolitic  deposits  in  the  district  of  Brora  in  North  Scotland,  and  near 
Scarborough  in  Yorkshire,  are  thus  termed.  This  Coal  has  been 
conjectured  to  be  composed  principally  of  Ei/viteta. 

BRO'SCUS,  a  genus  of  Coleopterous  Insects,  belonging  to  the  section 
of  the  Carabida,  called  Simplici'iani  by  Latroille.  In  Latreille's 
work,  however,  this  genus  retains  the  name  of  Crphalota  (given  to  it 
by  Bouelit,  from  the  circumstance  of  the  species  possessing  an  unu- 
sually large  head),  which  has  been  expunged  by  many  naturalists 
owing  to  its  having  been  previously  used  to  designate  a  genus  in  some 
other  branch  of  Natural  History. 

The  insects  of  this  genus  are  remarkable  for  the  almost  total  absence 
of  tho  indented  striee  on  the  elytra  generally  observed  in  the  insects 
of  the  tribe  to  which  they  belong,  and  for  the  large  and  strong  man- 
dibles, the  elongate  form  of  the  body,  and  the  somewhat  heart- shaped 
thorax,  which  is  much  attenuated  posteriorly. 

It  has  the  following  oharacte™  I — Palpi  with  all  their  joints  of  nearly 
equal  thickness,  the  terminal  joint  of  the  maxillary  palpi  rather  short 
and  truncated  ;  the  antennas,  if  extended  backwards,  reaching  to  the 
base  of  the  thorax  ;  mandibles  unidentate  internally ;  labrum  entire ; 
anterior  tarsi  of  the  males  with  the  three  basal  joints  dilated. 

The  species  are  generally  found  under  stones,  and  often  accompa- 
nied by  fragments  of  numerous  other  insects  devoured  by  them. 
When  taken  in  the  band  they  will  often  pretend  to  be  dead,  extend- 
ing their  limbs  stiffly,  and  it  is  then  with  difficulty  they  can  bo  made 
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Only  one  species  of  this  curious  genus  Is  a  native  of  th  is  country, 
Brooau  ctphalota.  It  is  of  a  dull-black  colour,  and  varies  from 
three-quarters  to  an  inch  in  length  :  its  form  is  elongate  ;  the  head  is 
nearly  equal  to  the  thorax  in  bulk  ;  the  elytra  are  nearly  smooth,  the 
longitudinal  atrial  being  scarcely  discernible.  It  seems  to  be  confined 
to  the  sett-coast,  where  it  is  frequently  found  under  stones  or  rubbish. 

In  Stephens's  arrangement  of  British  Insects  this  genus  is  classed 
among  the  Ifarpalida.  About  six  or  seven  exotic  species  have  been 
discovered. 


,  i  genus  of  Fishes  belonging  to  the  section  Subbrachial 
Malatopttryijii,  and  family  Oadidte.  Generic  characters  :— Body  elon- 
gate, snd  furnished  with  a  single  dorsal  fin  which  extendi  from  near 
the  head  to  the  tail  -  the  anal  fin  is  also  of  considerable  length,  and 
extends  from  the  vent  to  the  tail ;  ventral  fins  small  and  fleshy ;  chin 
furnished  with  but  one  barbule.  This  genus  was  established  by 
Cuvier;  it  is  the  genus  Oadnt  of  Pennant  (' British  Zoology '),  and 
Srormiiu  of  Fleming  ('  British  Animals '}. 

But  one  species  of  Brotmiut  has  been  found  on  our  coast,  and  that 
appears  to  be  confined  to  the  northern  parte ;  it  is  the  B.  taigarit  of 
Cuvier,  commonly  called  the  Torsk,  and  in  the  Shetlands  the  Tusk 
and  the  Brismak ;  in  this  latter  locality  it  is  abundant,  and  forms 
when  barreled  or  dried  a  considerable  article  of  commerce.  In 
Yarrell's  '  History  of  British  Fishes '  we  are  iuformed  that  this 
species  also  occurs  plentifully  in  "Norway,  as  far  as  Finmark  of  the 
Faroe  Islands,  and  the  W.  and  S.  coast  of  Iceland,"  and  other  parts. 


The  following  is  Pennant's  description  of  this  fish  : — "  Length 
twenty  inches,  and  depth  four  and  a  half;  head  small;  upper  jaw  a 
little  longer  than  the  lower ;  both  jaws  furnished  with  a  multitude  of 
small  teeth  ;  on  the  chin  was  a  small  single  beard  ;  from  the  head  to 
the  dorsal  fin  was  a  deep  furrow ;  the  dorsal  fin  began  within  six  inches 
of  the  tip  of  the  nose,  and  extended  almost  to  the  tail ;  pectoral  fins 
small  and  rounded ;  ventral  short,  thick,  and  fleshy,  ending  in  four 
ciiThi ;  the  belly  from  the  throat  grows  very  prominent ;  anal  fin 
long,  and  reached  almost  close  to  the  tail,  which  is  small  and  circular; 
colour  of  the  head  dusky  ;  sides  and  back  yellow,  belly  white  ;  edges 
of  the  dorsal,  anal,  and  caudal  fins  white,  the  other  parte  dusky; 
pectoral  fina  brown."  When  eaten  fresh  it  is  rather  tough ;  hence  it, 
ui  preferred  dried,  and  is  prepared  in  the  rame  manner  aa  ling  and 
cod.  Faber  says,  "  It  is  thrown  up  dead  in  incredible  numbers  on  the 
coasts  of  the  Faroe  Islands,  and  the  south  coast  of  Iceland,  after  a 
storm"     (YarreU,  Brtiith  Fiikt*.) 

BROSS£A,  a  genus  of  plants  belonging  to  the  natural  order 
Bricacta.  The  fruit  of  8.  coednta,  like  that  of  Gaidlheria  procum- 
bent and  Arctottaphyloi  alpina,  is  succulent  and  grateful  to  the  taste, 
and  sometimes  used  as  food. 

BBOTULA,  a  genus  of  Fishes,  of  the  order  Subbrachial  Malacop- 
ttrygii  and  family  Qadidct,  chiefly  distinguished  by  the  dorsal  and 
anal  fins  being  united  with  the  caudal  and  forming  one  fin,  which 
terminates  in  a  point  The  only  species  known  (B.  barbatvt  of 
Cuvier)  is  from  the  Antilles.     The  genus  is  closely  allied  to  Brotmitu. 

BROUSSONE'TIA,  a  genus  of  plants  belonging  to  the  natural 
order  UrtKacta  and  sub-order  Marat.  There  is  but  one  species,  B. 
papyri/era.  It  is  from  the  inner  bark  of  this  plant  that  the  Japanese 
and  the  Chinese  manufacture  a  kind  of  paper,  and  the  South  Sea 
Islanders  the  principal  part  of  their  clothing.  It  forms  a  small  tree 
with  soft  brittle  woolly  branches,  and  large  hairy  rough  leaves, 
either  heart-shaped  and  undivided,  or  cut  into  deep  irregular  lobes. 
Some  of  the  individuals  are  sterile,  others  fruitful.  The  flowers  of 
the  sterile  trees  grow  in  catkins,  which  fall  soon  after  their  anthers 
have  all  shed  their  pollen ;  these  catkins  are  composed  of  little 
greenish-purple  membranous  calyxes,  each  seated  in  the  axil  of  a 
hairy  bract  and  containing  four  elastic  stamens.  The  flowers  of  the 
fruitful  trees  are  collected  into  round  green  heads,  and  consist  of  a 
calyx  like  that  of  the  sterile  tree,  with  a  small  simple  pistil  occupying 
its  centre,  and  having  a  long  downy  stigma.  The  hsads  gradually 
push  forth  little  oblong  greenish  bodies ;  these  are  the  ripening  fruits, 
which  at  maturity  have  a  bright  scarlet  colour,  and  are  of  a  pulpy 
consietenoe,  with  a  sweetish  insipid  taste. 

B.  papyri/era,  the  Paper  Mulberry,  is  not  uncommon  in  the 
shrubberies  of  this  country,  where  it  proves  perfectly  hardy ;  but  it 
is  liable  to  be  broken  by  winds,  and  soon  becomes  an  unsightly  object 
Its  wood,  like  that  of  many  other  arborescent  Urticacea,  is  soft, 
Spongy,  and  of  no  value.     In  the  tenacity  of  the  woody  tissue  of  its 
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liber,  or  inner  bark,  it  also  correspond*  with  the  general  character  of 
that  order.  It  is  from  that  part  that  the  preparations  above  alluded 
to  have  been  obtained.  Sir  James  Smith  gives  the  following  abridg- 
ment of  Ksempfer's  account  of  the  preparation  of  paper  from  its  bark 
by  the  Japanese : — "  For  this  purpose  the  branches  of  the  present 
year,  after  the  leaves  are  fallen,  in  December,  are  chosen,  and  being 
cut  into  pieces  about  a  yard  long  are  boiled  till  the  bark  shrinks  and 
is  easily  separable  from  the  wood,  which  is  then  thrown  away.  The 
bark  being  dried  is  preserved  till  it  is  wanted.  In  order  to  make 
paper  it  is  soaked  for  three  or  four  houro  in  water,  after  which  the 
external  skin  and  the  green  internal  coat  are  scraped  off;  at  the  same 
time  the  stronger  and  firmer  pieces  are  selected,  the  produce  of  the 
youngest  shoots  being  of  an  inferior  quality.  If  any  very  old  portions 
present  themselves  they  are,  on  the  other  hand,  rejected  as  too  coarse. 
All  knotty  parts  and  everything  which  might  impair  the  beauty  of 
the  paper  are  also  removed.  The  chosen  bark  is  boiled  in  a  lixivium 
till  its  downy  fibres  can  be  separated  by.a  touch  of  the  finger.  The 
pulp  so  produced  is  then  agitated  in  water  till  it  resembles  tufts  of 
tow.  If  not  sufficiently  boiled  the  paper  will  be  coarse  though  strong ; 
if  too  much,  it  will  be  white  indeed,  but  deficient  in  strength  and 
solidity.  Upon  the  various  degrees  and  modes  of  washing  the  pulp 
much  also  depends  as  to  the  quality  and  beauty  of  the  paper. 
Mucilage  obtained  from  boiling  rice,  or  from  a  root  called  Oreni 
(Rjempf.,  474),  one  of  the  mallow  tribe,  is  afterwards  added  to  the 
pulp.  The  paper  is  finished  much  after  the  European  mode,  except 
that  stalks  of  rushes  are  used  instead  of  brass  wires." 

BRU'CEA,  a  genus  of  plants,  named  in  honour  of  James  Bruce  the 
celebrated  traveller  in  Abyssinia,  belonging  to  the  natural  order 
Rutaeea.  It  has  the  following  characters: — Flowers  monoecious; 
calyx  4-narted ;  petals  4,  hardly  equal  the  length  of  the  calyx ;  sta- 
mens 4,  inserted  round  about  a  4-lobed  gland-like  central  body ;  the 
pistiliferous  flowers  with  four  abortive  stamens ;  ovaries  4,  seated  on 
a  4-lobed  receptacle,  each  terminated  by  a  single,  acute,  reflexed 
stigma;  fruit  a  drupe,  1 -seeded  The  species  are  shrubs,  with  un- 
equally pinnated  leaves,  6  pairs  of  opposite,  entire,  or  serrated  leaflets, 
without  dots. 

B.  antidytcrUerica  (Brucea  ferruginea  of  L'Heritier),  Woodginoos, 
has  entire  leaflets  covered  with  rusty  villi  on  the  nerves  beneath ; 
racemes  simple,  spike-like.  This  plant  is  a  native  of  Abyssinia,  and 
is  said  to  be  a  tome  and  astringent,  and  to  act  favourably  in  dysentery. 
By  some  mistake  it  was  at  one  time  supposed  to  be  the  plant  which 
yielded  the  false  Angostura  Bark  of  the  shops.  By  the  substitution 
of  the  False  Angostura  for  the  true  Angostura  Bark  [Galipjla]  fatal 
effects  have  been  known  to  follow.  At  the  time  that  the  false  Angos- 
tura Bark  was  supposed  to  be  the  produce  of  Brucia  ferruginea  an 
alkaloid  was  discovered  in  it  which  had  been  called  on  that  account 
Brucia.  It  appears  now  however  that  there  can  be  little  doubt  that 
the  false  Angostura  Bark  of  the  shops  is  a  species  of  Strychnot.  On 
this  subject  Dr.  Christison,  in  the  last  edition  of  his  'Dispensatory/ 
has  the  following  remarks : — "  The  Angostura  Bark  {Qalipasa  Outparia) 
of  this  country  is  seldom  adulterated ;  but  on  the  continent  a  most 
serious  fraud  has  been  often  practised  by  the  substitution  of  a  highly 
poisonous  bark  long  erroneously  conceived  to  be  that  of  the  Brucea 
ferruginea  or  aniiaysenterica.  This  bark,  commonly  called  False 
Angostura,  presents  externally  a  dirty  grayish-yellow  ground  with 
numerous  irregular  spots  or  tubercles  of  a  lighter  gray  tint,  which 
appearances  are  in  the  larger  pieces  displaced  in  patches,  or  entirely, 
by  a  uniform,  loose,  bright,  rusty-coloured  efflorescence.  The  speckled 
gray  pieces  alone  bear  some  resemblance  to  the  smaller  pieces  of  true 
Angostura,  but  are  easily  distinguished  by  their  greater  thickness, 
their  far  more  intense  bitterness,  without  either  aroma  or  pungency, 
and  also,  as  the  Edinburgh  College  has  indicated,  by  the  transverse 
fracture  becoming  bright  red  when  touched  with  nitric  acid.  Another 
excellent  character  mentioned  by  the  college,  but  applicable  only 
where  rusty  specks  exist,  is,  that  such  spots  become  deep  bluish-green 
with  the  same  acid ;  which,  on  the  other  hand,  scarcely  affects  the 
true  bark.  Nitric  add  does  not  similarly  alter  the  spurious  bark 
where  it  is  quite  free  of  rusty  efflorescence.  Fatal  accidents  from  the 
substitution  of  the  spurious  for  the  true  bark  were  at  one  time  not 
uncommon  on  the  Continent,  and  in  Austria  they  were  so  frequent 
that  upon  one  occasion  the  government  ordered  the  whole  Angostura 
Bark  in  the  empire  to  be  destroyed.  This  adulteration  has  never  been 
publicly  noticed  in  Britain,  and  experienced  wholesale  and  retail 
dealers  whom  I  have  consulted  both  here  and  in  London  were  unaware 
of  its  existence.  A  few  weeks  ago  however  Dr.  Moore  Neligan  of 
Dublin  informed  me,  that  on  inquiring  for  Angostura  Bark  at  an 
extensive  and  respectable  drug  warehouse  in  that  city  he  got  the 
spurious  bark,  which  proved  to  have  been  part  of  a  considerable  stock 
kept  in  the  establishment  since  at  least  the  beginning  of  this  century, 
but  never  previously  displaced.  From  specimens  I  owe  to  the  kind- 
ness of  Dr.  Nelfcan  there  can  be  no  doubt  of  the  accuracy  of  his 
observation,  so  that  druggists  ought  to  be  aware  of  the  possible  risk 
even  in  this  country  of  so  serious  an  error." 

B.  Sumatrana  has  serrated  leaflets  villous  beneath,  the  racemes 
usually  compound,  the  petals  longer  than  the  calyx.  This  plant  is  a 
native  of  Sumatra,  the  Moluccas,  China,  and  Cochin-China.  The 
leaves  are  intensely  bitter,  and  possess  the  same  medicinal  properties 
as  the  former.  (Christison,  Diepematory  ;  Don,  Gardener* $  Dictionary.) 


BRU'CHUS,  a  genus  of  Coleopterous  Insects  of  the  section  Tetramm 
and  family  Rhynchophora.  It  has  the  following  characters  : — Head 
slightly  produced,  and  forming  a  short  and  broad  rostrum  ;  labran 
distinct :  antenna)  11-jointed,  either  filiform,  serrated,  or  pectinated ; 
eyes  emarginated;  thorax  narrower  before  than  behind,  anteriorly 
rounded,  posteriorly  furnished  with  a  lobe  near  the  scutellum ;  elytra 
somewhat  oblong,  not  reaching  to  the  apex  of  the  abdomen ;  femora  »i 
the  hinder  legs  thick  and  generally  dentated. 

The  female  Bruchi  deposit  their  eggs  in  the  yet  tender  germ  d 
various  leguminous  plants ;  the  seed  becoming  matured  is  devoured 
by  the  larva,  which  uvea  entirely  within  the  seed,  where  it  undergoa 
its  metamorphosis.  The  holes  so  often  observed  in  peas  and  other 
seeds  of  a  similar  nature  are  those  formed  by  the  perfect  insect  to 
effect  its  escape ;  after  which  it  is  generally  found  in  flowers. 

From  the  habits  of  these  insects  as  above  related  it  may  easily  b 
conceived  that  when  numerous  they  become  exceedingly  destructive 
In  Eirby  and  Spence's  '  Introduction  to  British  Entomology "  we  ait 
told  that  in  North  America  a  species — Bruehus  Pin — is  moat  al&ro- 
ingly  destructive  to  peas,  "  its  ravages  being  at  one  time  so  unirerval 
as  to  put  an  end  in  some  places  to  the  cultivation  of  that  favourite 
pulse.  This  insect  is  less  than  a  quarter  of  an  inch  in  length,  of  a 
blackish  colour,  and  has  a  gray  spot  at  the  base  of  the  thorax  in  the 
middle,  and  several  spots  of  the  same  colour  on  the  elytra,  which  at 
striated.  The  four  basal  joints  of  the  antenna)  and  the  anterior  tibx 
and  tarsi  are  red.  The  thorax  has  a  little  tooth  on  each  aide,  and  tie 
femora  are  also  dentate. 

B.  Piii  is  a  native  of  our  own  country  (having  most  probably  bees 
introduced  in  the  seeds  of  the  pea),  but  fortunately  it  is  not  sufficiently 
abundant  to  do  much  mischieL 

Two  other  species  of  Bruehus  also  infest  the  pea,  B.  granariut  sad 
B.  pect inieornit :  the  latter  is  common  in  China  and  Barbary;  the 
former  is  a  native  of  this  country,  and  is  found  among  beans,  vetches, 
and  other  seeds,  the  lobes  of  which  it  devours.  It  very  much  resembles 
B.  Pitt,  but  is  rather  less. 

The  true  Bruchi  are  generally  of  small  size. 

BRUCITE.    [Magnesia.] 

BRUGMa/NSIA.  Two  very  different  plants  have  been  called  by 
this  name,  one  a  Rhizanth  belonging  to  the  order  BajJUsiaeea,  the 
other  a  plant  belonging  to  the  natural  order  SoUmaeeee.  The  specks 
of  the  latter  are  now  referred  to  Datura,  D.  arborea  is  the  Bovochevo 
of  the  Columbians,  and  is  known  in  our  gardens  under  the  name  of 
Brugmansia,  Like  the  rest  of  the  natural  order  Solanactee  it  is 
narcotic  in  a  high  degree.  "This  remarkable  plant  is  a  native  of 
elevated  and  cold  situations  in  the  provinces  of  Tarma,  Xauia, 
Huarochesi,  Canta,  and  Humalies,  where  it  grows  among  rubbish ;  it 
is  also  found  near  the  village  of  La  Cruz  and  on  the  banks  of  the  river 
Mayo,  between  Almaquer  and  Pasto  in  New  Granada,  where  it  wa* 
found  by  Humboldt  and  Bonpland  at  nearly  7000  feet  above  the  sea 
It  begins  to  flower  in  June  and  ceases  in  November.  By  the  Peru- 
vians it  is  called  Floripondio  Encarnado  and  Campanulas  Encarn&d&fl ; 
by  the  Columbians  Bovochevo.  Its  stature  varies  from  10  to  12  feet, 
the  stem  being  generally  undivided  and  terminated  by  a  roundish 
leafy  head.  The  flowers  are  either  a  bright  yellowish-orange  colour 
or  a  deep  orange-red :  we  believe  they  change  from  the  former  to  the 
latter.  They  are  succeeded  by  an  oblong,  smooth,  yellow,  pendulous 
capsule,  which  is  as  much  as  8  inches  long.  The  seeds,  like  those  d 
the  common  Stramonium,  are  narcotic  in  a  high  degree.  In  the  Temple 
of  the  Sun  in  the  city  of  Sogamoza  there  is  a  famous  oracle,  the  priests 
of  which  inspire  themselves  with  the  intoxicating  seeds  of  this  plant 
just  as  the  Pythoness  at  Delphi  is  said  to  have  received  the  influence 
of  her  god  by  chewing  laurel  leaves  and  inhaling  a  gaseous  vapour. 
From  the  fruit  itself  the  Columbians  prepare  a  drink  called  '  Tonga,' 
which  when  weak  is  merely  soporific,  but  drank  in  stronger  doses 
produces  frenzy,  which  can  only  be  removed  by  administering  imme- 
diate draughts  of  cold  water."     ('  Botanical  Register.') 

In  cultivation  it  is  hardy  during  the  summer,  but  requires  the 
protection  of  a  greenhouse  in  winter. 

BRUNI'ACEJE,  Bruniads,  the  Brunia  Tribe,  a  small  natural  order 
of  Exogens  belonging  to  the  albuminous  group,  and,  notwithstanding 
the  different  habit,  nearly  allied  to  the  currant  tribe,  Groseulariacta* 
The  species  are  small  heath-like  shrubs,  with  minute  closely-imbri- 
cated leaves,  and  small  flowers  collected  in  little  compact  heads.  They 
have  a  superior  6-cleft  calyx,  5  petals,  5  perigynous  stamens,  and  a 
dicoccous  or  indehiscent  2-  or  1 -celled  fruit,  crowned  by  the  persistent 
calyx.  The  seeds  are  solitary  or  in  pairs,  and  have  a  short  aril  All 
the  species  except  one  from  Madagascar  are  natives  of  the  Cape  of 
Good  Hope.    They  are  of  no  known  use. 

Bruniaccce  differ  from  Groatulariacece  in  their  dry  fruit  and  central 
placenta ;  from  Escalloniaccce  in  the  very  small  number  of  their  seeds ; 
from  Rhamnacea  in  their  minute  embryo ;  and  from  both  Umbtllifera 
and  AraliaceoB  in  their  flowers  not  being  in  umbels.  Their  relation! 
are  with  Mamamelidaceee,  Myrtacen,  Santalaceat,  and  UmbeUifeng. 
The  order  contains  15  genera  and  65  species. 

BRUNONIA'CEjE,  Brunoniads,  the  Brunonia  Tribe,  a  natural 
order  of  plants  belonging  to  the  Monopetalous  Exogens.  This  order 
was  denned  by  Robert  Brown,  and  has  for  its  type  a  genus  which  was 
named  after  him.  He  placed  it  as  a  section  of  the  natural  order 
Cfoodenoviaf,  but  it  is  raised  to  the  rank  of  an  independent  order  by 


«»  BHTACKJE. 

Professor  Lindley.  It  baa  an  inferior  calyx  in  5  division!,  with  four 
bract*  at  the  base ;  a  monopetalous  corolla,  almost  regular  6-parted 
inferior  withering;  definite  bypogynous  stamens,  alternate  with  the 
segments  of  the  corolla  ;  the  anthers  collateral,  slightly  cohering ;  a 
1 -celled  ovary,  with  a  single  erect  ovule ;  a  single  stigma  inclosed  in 
a  2-valved  cup ;  a  membranous  fruit  (a  utricle)  inclosed  within  the 
indurated  tube  of  the  calyx ;  a  solitary  erect  seed  without  albumen ; 
the  embryo  with  plano-convex  fleshy  cotyledons,  fend  a  minute  inferior 

This  order  has  but  one  genus,  of  which  there  are  two  species.  They 
are  herbs,  natives  of  Australia,  having  flowan  of  an  azure  blue,  which 
are  on  scapes,  collected  in  heads,  and  surrounded  by  enlarged  bracts. 
Although  placed  by  Brown  in  Goodenovur,  Lindley  thinks  it  differs 
essentially  from  that  order  "  in  the  superior  1  -celled  ovary  and  capitate 
-flowers,  thus  approaching  some  species  of  IHptacKt,  but  differing  in 
the  want  of  an  mvuluoel,  the  erect  ovule,  superior  ovary,  and  peculiar 
stigma."  It  agrees  with  Composite  in  inflorescence,  in  the  aestivation 
of  the  corolla,  in  the  remarkable  joint  or  change  of  texture  in  the  apex 
of  its  filaments,  and  in  the  structure  of  the  ovarium  and  seed.  Brown 
remarks,  that  "  in  the  opposite  parietes  of  the  ovarium  of  Bnmonia 
two  nerves  or  vascular  cords  are  observable,  which  are  continued  into 
the  style,  where  they  become  approximated  and  parallel.  This  struc- 
ture, so  nearly  resembling  that  of  CompoiUa,  seems  to  strengthen  the 
analogical  argument  in  favour  of  the  hypothesis  advanced  in  the  pre- 
'      *ure  of  till     -    .       - 


it  paper  of  the  compound  m 


e  pistillum  in  that  order,  and 


obvious  and  near  affinity  to  Qaodenovia,  in  the  greater  part 
genera  the  ovarium  has  actually  two  cells,  with  one  or  an  indefinite 
number  of  ovula  in  each ;  while  in  a  few  genera  of  the  same  order,  an 
Itampifra,  Diatpati!,  and  certain  species  of  Sctprota,  it  is  equally 
reduced  to  one  cell  and  a  single  ovulum."  There  is  but  the  genua, 
yjpimonio,  with  two  species,  in  this  order.  (R.  Brown,  Linn.  Tram., 
xtt.  132;  Lindley,  YtgtiaUc  Kingdom,  266.) 

BKYA'CEjK,  a  name  given  to  a  section  of  the  natural  order  of 

"      .JS»  ■ 


but  according  to  Latreillo  forms  the  third  family  of  the  section  Trimera, 
Technical  Characters : — Antenna  long,  from  the  third  to  the  terminal 

i'oint  gradually  increasing  in  size,  the  three  terminal  joints  forming  a 
arge  knob ;  the  last  joint  much  larger  than  tha  rest,  and  somewhat 
conical  in  shape ;  the  two  basal  joints  large ;  maxillary  palpi  distinct ; 
the  apical  joints  robust ;  head  rather  large ;  thorax  rounded  at  the 
aides ;  elytra  very  broad,  and  covering  only  the  basal  half  of  the 
abdomen. 

The  species  of  this  and  allied  genera,  though  minute,  are  perhaps 
among  tha  moat  remarkable  of  the  (Jbltoptera.  In  the  short  wing-cases 
they  appear  to  evince  an  affinity  to  the  Braehdytra,  but  in  the  number 
of  joints  in  the  tarsi,  a  character  generally  considered  of  importance, 
they  differ ;  they  likewise  differ  from  that  tribe  in  having  the  terminal 
joints  of  the  antennte  immensely  large,  and  in  many  other  characters. 
They  are  generally  found  during  the  winter  and  early  part  of  the 
spring  in  moaa     Nine  or  ten  species  have  been  recorded  as  British. 

BRYO'NIA.  The  Wild  Bryony  or  Bed  Bryony  of  our  hedges, 
Bryonia  dioica,  is  a  plant  formerly  much  employed  in  rural  pharmacy, 
but  now  disused.  It  is  s  perennial  with  large  fusiform  succulent 
roots,  which  have  a  repulsive  nauseous  odour.  From  these  there 
annually  springs  a  slender  pale-green  hairy  branching  stem,  which 
climbs  among  bushes  by  means  of  its  tendrils,  in  the  manner  of  a 
cucumber,  to  which  it  is  botanically  allied,  both  belonging  to  the 
natural  order  Cucurbiloptts.  The  leaves  are  palmate,  and  rough  on 
both  aides,  with  callous  points.  The  stamens  and  pistils  ore  on  dif- 
ferent flowers  on  different  plants.     Tha  flowers  in  which  the  stamens 

e  situated  are  larger  than  those  which  contain  the  pistils.    They  are 


use  was  on  account  of  the  powerful  drastic  properties  of 
which  the  French  call  from  that  circumstance  Navet  dn  Diablo,  or 
Devil's  Turnip.  It  is  excessively  bitter,  and  when  dried  purges  in 
doses  of  30  or  40  grains.  Over-doses  are  extremely  dangerous,  and 
even  sometimes  fatal  Its  properties  are  apparently  owing  to  the 
presence  of  a  principle  called  bryonine,  analogous  to  cathartine,  which 
exists  in  about  the  proportion  of  2  per  cent  of  the  root.  It  should 
be  gathered  in  the  autumn,  after  the  stem  baa  turned  yellow  ;  it  is  cut 
into  slices,  which  are  strung  upon  a  thread,  and  hung  in  the  sir  to  dry. 

BRYONY,  BLACK.    [Tamub.] 

BRYONY,  RED.     [Bbtosi*.] 

BRYOFHY'LI.UM,  a  genus  of  succulent  plants  belonging  to  the 
natural  order  Oramlaaa,  and  remarkable  for  the  singular  property 
possessed  by  its  leaves  of  budding  from  their  margin.  These  leaves 
are  of  a  succulent  texture,  and  sometimes  pinnated ;  they  or  their 
leaflets  are  of  an  oblong  figure,  with  a  deeply-crenelled  border ;  when 
placed  in  a  damp  and  shady  warm  place  they  sprout  from  the  crenels 


a  green-bouse  plant ;  but  is  apt  to  be  eaten 


orifices  for  the  mouth  and  anus.  The  same  naturalist  has  applied  the 
term  A  nthotoa  to  those  Polypes  in  which  the  mouth  and  vent  nave  but 
one  orifice.  The  distinction  between  these  two  great  families  seems  to 
have  been  observed  by  Mr.  J.  V.  Thompaon  previously  to  the  publica- 
tion of  Ehrenberg's  name,  hence  his  designation  for  this  family, 
Pulyaia,  ia  mora  generally  received .  Other  names  have  been  given  to 
this  interesting  family  of  Zoophytes.  Professor  Owen  calls  them 
Molluscan  Zoophytes,  on  account  of  their  structure  being  supposed  to 
ally  them  to  the  MoUmtca.  For  the  same  reason  they  have  also  bean 
called  Aseidioid  Polypes  (P.  Aicidioida).  Milne-Edwards  has  also  called 
them  Tunicatod  Polypes  (Polypes  tuniciaii).  Dr.  Farre  in  a  paper  in 
the  '  Philosophical  Transactions,'  1837,  proposes  to  call  them 
Ciiiobrackiata,  in  reference  to  the  ciliated  character  of  their  tentaculs. 
Mr.  Busk  in  his  Catalogue  of  the  Zoophytes  in  the  collection  of  the 
British  Museum,  adopts  Mr.  Thompson's  designation  of  Potgaa  as 
prior  to  that  of  any  others.     [PoLIzOA.] 

BR  YUM,  a  genus  of  plants  belonging  to  the  natural  order  of  Mosses. 
It  has  a  terminal  footstalk ;  double  peristome,  outer  one  of  1 6  teeth, 
inner  one  of  a  membrane  out  into  16  equal  aegmenta  '.with  filiform 
processes  often  placed  between  them  ;  the  calyptra  dimidiate.  The 
species  of  this  genus  are  exceedingly  numerous.  They  are  found  in 
great  abundance  in  Great  Britain.  They  are  all  very 'small,  produce  a 
large  number  of  capsules,  and  are  found  growing  in  wet  places  They 
resemble  forests  of  larger  plants  in  miniature.  In  B.  patuttrt  are 
found  terminal  capitular  bodies  which  resemble  what  are  called  tha 
anthers  of  B.  Androgyrmm ;  but  in  B.  paivjtrt  they  are  considered 
gemmn,  and  arise  not  only  from  the  main  sterna,  but  also  from  the 
innovations.     A  large  number  of  the  species  is  British.     [MOSCL] 

(Loudon,  Encyclopedia  of  Plants.) 

BUBO,  a  genus  of  Birds  belonging  to  the  family  Btoigida,  separated 
by  Cuvier,  and  characterised  by  a  small  concha,  or  ear  aperture,  and  a 
facial  disk,  less  perfect  than  in  the  sub-genus  Symnm  {Cnata-Haans  of 
the  French).  Two  tufts  or  feathered  horns  of  considerable  size  adorn 
the  head,  and  the  lags  are  feathered  dawn  to  the  toes 

B.  maxim*;  the  Great  Owl  or  Eagle-Owl ;  Strix  Bubo  of  Linnams  ; 
Le  Hibou  Grand  Duo  of  the  French  ;  Oufo,  Gufo  Grande,  and  Qufo 
Reals  of  ths  Italians ;  LTiu,  Qrosse .  Ohraule  of  tho  Germans;  "Off  of 
the  '  Fauna  Suecica ; '  Buhu  of  the  Lower  Austriana. 


which  are  theoretically  young  buds,  are  constantly  produced. 


I      This,  the  largest  of  the  nocturnal  birds,  is,  there  can  be  little  doubt, 

the  BSoi  of  Aristotle  ('  Hist.  Anim.'  vhl  c.  3),  and  ths  Bvbo  fmtbrit 

,  '  mentioned  by  Pliny  in  bis  chanter  '  De  Inauspioatis  A vibus '  (lib.  x. 

|  o.  12  and  13),  on  account  of  whose  advent  Rome  twice  underwent 


lustration.  Upon  one  of  these  occasions  the  bird  of  ill  omen  penetrated 
into  tin-  very  celta  of  the  Capitol, 

Temminck  aaya  that  it  inhabits  great  forests,  and  that  it  is  very 
common  in  Hungary,  Russia,  Germany,  and  Switzerland,  less  common 
m  France  and  England,  and  never  seen  in  Holland.  He  adds,  that  it 
is  found  at  the  Cape  of  Good  Hope.  Willugbby  observes  that  about 
Bologna,  and  elsewhere  in  Italy,  it  is  frequent  B  maparte  notes  it  as 
rare  in  the  neighbourhood  of  Rome,  and  says  that  it  is  only  seen  in 
mountainous  situations.  It  is  said  to  extend  eastward  as  far  as 
Kamtchatka. 

Pennant  states  that  it  has  been  shot  in  Scotland,  and  In  Yorkshire, 
from  which  county  it  was  sent  to  Willughby.  Latham  adds  Kent  and 
.Sussex  as  localities  where  it  baa  been  found.  It  is  said  to  have  been 
seen  in  the  Orkneys ;  and  four  are  stated  to  have  occurred  on  the 
northern  coast  of  Donegal  in  Ireland.  The  Eagle-Owl  then  can  be 
Only  considered  M  a  rare  visitant  to  our  islands. 

The  following  is  Temminck' s  description  : — Upper  part  of  the  body 
variegated  and  undulated  with  black  and  ochreous;  lower  parte 
ochreous,  with  longitudinal  black  dashes ;  throat  white ;  feet  covered 
to  the  nails  with  plumes  of  a  reddish-yellow  ;  iris  bright  orange. 
Length  two  feet  The  female  is  larger  than  the  male;  but  the  tints  of 
her  plumage  are  less  bright,  and  aha  is  without  the  white  on  the 
throat.  It  sometimes  varies  in  liaving  the  colours  leas  lively  and  in 
being  of  inferior  dimensions. 

Its  food  consists  of  young  roes  and  fawns,  hares,  moles,  rats,  mice, 
winged  game,  frogs,  lizards,  and  beetles. 

It  builds  its  nest  in  the  hollows  of  rocks,  in  old  castle*  and  other 
ruins,  where  the  female  lays  two  or  three,  but  rarely  four,  round 
white  eggs.    Latham  says  two,  "the  size  of  those  of  a  hen." 

M.  Cronstedt,  who  resided  on  a  farm  in  Sudermania,  near  a 
mountain,  had  an  opportunity  of  witnessing  the  devotion  of  these 
birds  to  their  young,  and  their  care  in  supplying  them  with  food,  even 
under  extraordinary  circumstances.  Two  Eagle-Owls  had  built  their 
nest  on  the  mountain,  and  a  young  one  which  had  wandered  away 
was  taken  by  the  servants  and  confined  in  a  hen-coop.  The  next 
morning  there  was  a  dead  partridge  lying  close  to  the  door  of  the 
coop.  Food  was  brought  to  the  same  place  for  fourteen  successive 
nights  ;  this  generally  consisted  of  young  partridges  newly  killed,  but 
sometimes  a  Httlo  tainted.  Once  a  moor-fowl  was  brought  still  worm 
under  the  wings,  snd  st  snother  time  a  piece  of  lamb  in  a  putrid 
state.  M.  Cronstedt  sat  up  with  his  servant  many  nights  in  older  to 
observe  the  deposit  of  the  supply  if  possible,  but  in  vain.  It  was 
evident  however  to  M.  Cronstedt  that  the  parents  were  the  caterers, 
and  on  the  look-out,  for  on  the  very  night  when  M.  Cronstedt  and  his 
servant  ceased  to  watch,  the  usual  food  was  left  near  the  coop.  The 
supply  continued  from  the  time  when  the  young  owl  waa  taken — in 
July — to  the  usual  time,  in  the  month  of  August,  when  these  birds 
leave  their  young  to  their  own  exertions. 

Belon  gives  an  account  of  the  use  which  falconers  made  of  this 
bird  to  entrap  the  kite.  They  tied  the  tail  of  a  fox  to  the  Eerie-Owl, 
and  let  him  fly.  This  spectacle  soon  excited  the  attention  of  the  kite, 
if  he  were  near,  and  he  continued  to  fly  near  the  owl,  not  endeavour- 
ing to  hurt  him,  but  apparently  intent  on  observing  his  odd  figure. 
While  so  employed  the  falconer  surprised  and  took  the  kite. 

There  are  specimens  in  the  Gardens  of  the  Zoological  Society  in  the 
Regent's  Park. 

Suho  Virginiarnu,  the  Virginian  Homed-Owl  (Stria  Virginia**  of 
Vieillot;  Duo  de  Virginia  of  Buffon;  Netowky-Onieesew  of  the 
Ores  Indiana,  according  to  Mr.  Hutchins;  Otowjck-Oho  of  the 
Crees  of  the  plains  of  the  Saskatchewan,  according  to  Sir  John 
Richardson). 

Pennant,  in  his  '  Arctic  Zoology,'  says  that  this  seems  to  be  a  variety 
of  the  eagle-owl,  although  he  notices  the  inferiority  in  size  :  but  it  is 
a  very  distinct  species. 

It  is  not  improbable,  as  Sir  John  Richardson  observes,  that  this 
night-bird,  peculiar  to  America,  inhabits  that  continent  from  end  to 
end.  Curier  gives  his  opinion  that  the  Slrir  MagtUanica  at  the 
'Planches  Enluminoea'  differs  merely  in  having  browner  tints  of 
colour ;  and  Sir  John  Richardson  mentions  the  result  of  Mr.  Swain- 
son's  comparison  of  the  northern  epecimens  with  those  of  the  table- 
land of  Mexico,  as  confirmatory  of  the  identity  of  the  species ;  the 
only  difference  being  a  more  general  rufous  and  vivid  tint  of  plumage 
in  the  Mexican  specimens.  Almost  every  part  of  the  United  States 
possesses  this  bird,  and  it  is  found,  according  to  Richardson,  in  all  the 
Pur  Countries  where  the  timber  is  of  large  sixe. 

We  have  seen  how  the  civilised  Romans  regarded  the  European 
bird ;  and  it  is  curious  to  observe  how,  in  a  comparatively  savage 
state,  the  same  superstitious  feelings  were  connected  with  the  Ameri- 
can species.  "  The  savages,"  says  Pennant,  quoting  Colden's  '  Six 
Indian  Nations,'  "  have  their  birds  of  ill-omen  as  well  as  the  Romans. 
Tliey  have  a  most  superstitious  terror  of  the  owl,  which  they  carry  so 
far  as  to  be  highly  displeased  at  any  one  who  mimics  its  hooting*." 
Lawson.  evidently  speaking  of  these  birds,  says—"  They  make  a  fear- 
ful hallooing  in  the  night-time,  like  a  man,  whereby  they  often  make 
strangers  lose  their  way  in  the  woods,"  Wilson  thus  describes  the 
haunts  and  habits  of  the  Virginian  Horned-Owl : — "  His  favourite 
residence  is  in  the  dark  solitudes  of  deep  swamps,  covered  with  a 
growth  of  gigantic  timber ;  and  here,  as  soon  as  the  evening  draws  on, 


inda  as  seem  scarcdr 
._,  ..         mu  tain  shore*  of  to* 

Ohio,  and  amidst  the  deep  forests  of  Indiana,  alone,  and  reposing  is 
the  woods,  this  ghostly  watchman  has  frequently  warned  me  of  tit 
approach  of  morning,  and  amused  me  with  his  singular  exclamations 
sometimes  sweeping  down  and  around  my  fire,  uttering  a  loud  u-1 
sudden  'WaughOI  WaughOI'  sufficient  to  have  alarmed  a  whok 
garrison.  He  has  other  nocturnal  solos,  one  of  which  very  afcrikingfr 
resembles  the  half-suppressed  screams  of  a  person  suffocating  or 
throttled."  Wilson  treat*  this  visitation  like  a  philosopher,  but,  after 
reading  his  description  and  that  of  Nuttall  ('  Ornithology  of  the  1,'nrtoi 
States'),  ws  shall  cease  to  wonder  at  the  well-told  tale  in  the  '  Fatun 
Boresli-Amsricana,'  of  the  winter  night  of  agony  endured  by  s  psRi 
of  Scottish  Highlanders,  who,  according  to  Sir  John  Richardson,  bd 
made  their  bivouac  in  the  recesses  of  a  North  American  forest,  tci 
inadvertently  fed  their  fire  with  a  part  of  an  Indian  tomb  which  hi 
been  placed  in  the  secluded  spot  The  startling  notes  of  the  Virginia 
Horned-Owl  broke  upon  their  ear,  and  they  at  once  concluded  thtt  .* 
unearthly  a  voice  must  be  the  moaning  of  the  spirit  of  the  departed, 
whose  repose  they  supposed  they  had  disturbed. 


-0.1  (** 


aw). 


The  following  is  Sir  John  Richardson's  description  of  the  plumsp 
of  a  specimen,  28  inches  in  length  from  the  tip  of  the  hill  to  the  sal 
of  the  tail,  killed  at  Fort  Chepewyan  :— 

"Bill  and  claws  pale  bluish-black.  Iridea  bright  yellow.  Fecal 
circle  of  a  deep  black  immediately  round  the  orbit,  composed  of  whi» 
mixed  with  black  bristly  feathers  at  the  base  of  the  bill,  sod  poste- 
riorly of  yellowish  brown  wiry  feathers,  tipped  with  black,  and  hsvisg 
black  shafts.  The  black  tips  form  a  conspicuous  border  to  the  fscUl 
circle  posteriorly  ;  but  the.  small  feathers  behind  the  auditory  opcaiej 
differ  little  in  colour  and  appearance  from  the  adjoining  plumage  m 
the  neck.  Egrets  composed  of  ten  or  twelve  dark  brown  feathen, 
spotted  at  the  base  of  their  outer  webs,  and  along  their  whole  inno 
ones,  with  yellowish  brown.  Forehead  and  crown  dark  blackish 
brown,  finely  mottled  with  grayish-white,  and  partially  exhibiting  tie 
yellowish-brown  base  of  the  plumage.  The  whole  dorsad  plumage  a 
yellowish-brown  for  more  than  half  the  length  of  each  feather  from  in 
base,  and  dark  liver-brown  upwards,  finely  barred  and  indented  <"■*' 
undulated  white  lines.  More  of  the  yellowish-brown  is  visible  on  tin 
neck  and  between  the  shoulders  than  elsewhere.  The  primaries  pre- 
sent six  or  seven  bars  of  dark  umber  or  liver-brown,  alternating  will 
six  bars,  which  on  the  outer  webs  are  brownish-wbibe,  firmly  spectW 
with  dark-brown,  and  on  the  inner  webs  are  of  a  bright  buff-colour, 
sparingly  speckled  with  the  dark-brown  near  the  shafts.  The  tip»"< 
the  feathers  have  the  same  mottled  appearanoe  with  the  paler  ban  of 
the  outer  webs.       The  secondaries  and  tail-festthera    are   rimilsri; 
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marked  to  the  primaries,  but  show  more  white  on  their  outer  webs. 
There  are  six  liver-brown  bars  on  the  tail,  the  last  of  which  is  nearly 
an  inch  from  its  end.  Under-surface : — Chin  white,  succeeded  by  a 
belt  extending  from  ear  to  ear  of  liver-brown  feathers,  having  p*ie 
yellowish-brown  margins.  Behind  the  belt  there  is  a  gorget-shaped 
mark  of  pure  white.  The  rest  of  the  lower  surface  of  the  body  is 
grossed  by  very  regular  transverse  bars  of  white,  alternating  with  bars 
of  equal  breadth  (three  lines)  of  liver-brown,  shaded  with  chocolate- 
brown.  The  yellowish-brown  base  of  the  plumage  is  likewise  partially 
visible :  there  is  a  white  mesial  line  on  the  breast,  and  when  the  long 
feathers  covering  the  abdomen  are  turned  aside,  a  good  deal  of  white 
appears  about  the  vent  The  outside  thigh-feathers  are  yellowish- 
brown,  with  distant  cross  bars  of  liver-brown  ;  and  the  legB  and  feet 
are  brownish-white  with  brown  spots.  The  linings  of  the  wings  are 
white,  with  bars  of  liver-brown,  margined  by  yellowish-brown.  The 
insides  of  the  primaries  are  bright  buff,  crossed  by  broad  bars  of  clove- 
brown.  On  the  under  surface  of  tlje  secondaries  the  clove-brown  bars 
are  much  narrower.  The  under  tail-coverts  are  whitish,  with  distant 
bars  of  liver-brown.  The  under  surface  of  the  tail  has  a  slight  tinge 
of  buff-colour,  and  is  crossed  by  mottled  bars  of  clove-brown." 

The  bird  preys,  according  to  Richardson,  on  the  American  hare, 
Hudson's  Bay  squirrel,  mice,  wood-grouse,  &c.,  and  builds  its  nest  of 
sticks  on  the  top  of  a  lofty  tree,  hatching  in  March.  The  young,  two 
or  three  in  number,  are  generally  fully  fledged  in  June.  The  eggs  are 
white. 

Wilson  observes  that  it  has  been  known  to  prowl  about  the  farm- 
house and  carry  off  chickens  from  roost.  "  A  very  large  one,"  sayB 
that  author,  "  wing-broken,  while  on  a  foraging  excursion  of  this  kind, 
was  kept  about  the  house  for  several  days,  and  at  length  disappeared, 
no  one  knew  how.  Almost  every  day  after  this,  hens  and  chickens 
also  disappeared,  one  by  one,  in  an  unaccountable  manner,  till  in  eight 
or  ten  days  very  few  were  left  remaining.  The  fox,  the  minx,  and 
weasel  were  alternately  the  reputed  authors  of  this  mischief,  until  one 
morning  the  old  lady  herself  rising  before  day  to  bake,  in  passing 
towards  the  oven  surprised  her  late  prisoner  regaling  himself  on  the 
body  of  a. newly-killed  hen  !  The  thief  instantly  made  for  his  hole 
under  the  house,  from  which  the  enraged  matron  soon  dislodged  him 
with  the  brush-handle,  and  without  mercy  dispatched  him.  In  this 
snug  retreat  were  found  the  greater  part  of  the  feathers,  and  many 
large  fragments  of  her  whole  family  of  chickens." 

There  are  specimens  in  the  Gardens  of  the  Zoological  Society  in  the 
Regent's  Park. 

BUBON.     rGALBANUM.] 

BUCCINUM,  the  name  of  a  genus  of  Molluscous  animals,  to  which 
the  common  Whelk  belongs.  Forbes  and  Hanley  place  it  amongst 
the  Prosobranchiate  Gasteropoda,  and  the  tribe  Muricida.  The  fol- 
lowing are  its  characters : — Shell  ovate,  more  or  less  ventricose, 
turretcd ;  surface  smooth  or  spirally  striated,  spirally  grooved  or  lon- 
gitudinally plicated,  invested  with  an  epidermis.  Aperture  orate, 
emarginate,  or  very  shortly  canaliculated  below ;  canal  wide,  truncated 
dorsally,  more  or  less  tumid ;  columella  smooth,  inner  lip  expanded, 
outer  lip  usually  thin  and  smooth  within.  Operculum  corneous, 
oblong,  its  nucleus  lateral  Animal  bulky ;  head  broad,  depressed, 
bearing  two  somewhat  flattened  tentacula  set  well  apart,  their  tips 
subulate,  their  bases  thickened  for  half  their  lengths  by  the  connate 
sustentacula,  which  bear  the  rather  small  eyes;  proboscis  ample; 
tongue  armed  with  teeth,  ranged  three  in  a  row,  the  axil  one  broad 
and  quadrate,  with  many  crenations,  the  laterals  scythe-shaped,  with 
denticulated  bases.     Male  organ  very  large,  sickle-shaped. 

Messrs.  Forbes  and  Hanley  say — "  We  retain  the  old  name  Buccinum 
originally  applied  to  whelks  in  general,  for  that  group  of  shells  of 
which  the  common  Buccinum  undatum  may  be  regarded  as  the  type. 
They  constitute  a  very  natural  assemblage,  though  one  of  no  great 
extent,  and  are  mainly  inhabitants  of  the  boreal  and  arctic  regions  of 
both  northern  and  southern  hemispheres.  The  relation  of  the  distri- 
bution of  this  form  of  mollusk  to  climate  is  strikingly  shown  when  we 
compare  such  a  shell  as  the  Buccinum  cyaneum  of  Greenland  with  the 
Buccinum  antarcticum  of  the  Falkland  Islands,  one  of  the  most  striking 
instances  that  can  be  cited  of  the  representation  of  species  by  similar 
species  in  regions  far  apart,  but  subject  to  similar  physical  conditions. 

"  Several  zoologists  have  of  late  united  the  Buccinum  undatum  and 
its  allies  with  Futut  antiquum  and  similar  shells,  under  the  old  generic 
name  of  TrUonium,  originally  proposed  by  Otho  Frederio  Muller.- 
Independent  of  the  very  serious  objection  which  applied  to  this  name 
on  accoi  ex  of  its  having  become  obsolete,  whilst  the  too  similar  word 
Triton  and  even  TrUonium  itself  were  used  in  the  meantime  for  a  very 
different  assemblage  of  Muricida:,  and  one  presenting  good  natural 
marks  of  distinction,  we  are  inclined  still,  provisionally  at  least,  to 
keep  up  the  distinction  between  the  Fust  of  the  north  and  Buccinum, 
since  shell,  animal,  and  operculum  present  marks  of  distinction,  which, 
though  in  the  end  they  may  prove  to  be  of  no  more  than  sectional 
value,  yet  in  the  present  state  of  our  knowledge  deserve  to  be  con- 
sidered of  importance.  Unfortunately,  the  name  Buccinum  has  even 
of  very  late  years  been  applied  to  such  a  heterogeneous  assemblage  of 
shells,  that  it  is  difficult  to  disentangle  those  to  which  we  restrict  the 
names  from  a  number  of  very  different  forms  having  no  true  generic 
affinity  with  them. 

These  Mollusks  appear  to  have  commenced  their  existence  during 
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the  later  Tertiary  epoch.  At  present  they  have  the  power  of  enduring 
very  variable  conditions  of  depth  and  locality,  though  the  geographic 
range  of  the  group  is  limited,  however  widely  may  extend  the  areas  of 
some  species." 

B.  undatum  (Linnaeus),  the  common  Whelk.  It  has  more  or  less 
coarse  spiral  striae,  and  usually  with  broad  longitudinal  folds ;  the 
beak  short  Forbes  and  Hanley,  amongst  other  synonyms  for  this  very 
widely  distributed  species,  give  the  following: — B. striatum,  Pennant; 
B.  canaliculatum  vulgare^t** Oesta;  B..Borinanum,  Chemnitz;  B.  cari- 
natnm,  Turton ;  B.  acuminatum,  Broderip ;  B.  Anglicanum,  Fleming ; 
B.  Labradorense,  Reeve ;  B.  imperial*,  Reeve ;  B.  .pyramidale,  Reeve ; 
B.  tenerum  (fossil),  Sowerby ;  Tritonum  undatum,  Muller ;  T.  Hum- 
phreysianum,  Loven ;  Murex  undatut,  Clark.  As  would  be  supposed 
from  these  synonyms,  the  Whelk  is  one  of  the  most  variable  of  shells. 
It  is  also  one  of  the  most  widely  distributed.  It  is  found  on  almost 
every  British  shore,  varying  greatly  however  in  its  characters  according 
to  its  locality.  In  most  parts  of  the  country  it  is  used  as  an  article  of 
diet.  Great  numbers  are  to  be  seen  exposed  for  sale  in  London. 
The  process  of  cooking  consists  in  simply  boiling,  and  they  are  eaten 
with  vinegar  and  popper.  They  -are  not  however  very  digestible. 
Dr.  Johnston  mentious  that  at  the  enthronisaticm  feast  of  William 
Warham,  archbishop  of  Canterbury,  in  1504,  no  fewer  than  8000 
Whelks  were  supplied  at  five  shillings  for  a  thousand. 

"This  species,  say  the  authors  of  the  'British  Molluscs,'  "first 
appeared  in  the  British  seas  during  the  age  of  the  coralline  crag,  and 
persisted  through  all  succeeding  epochs,  becoming  more  and  more 
abundant.  It  is  found  from  low-water  mark  to  as  deep  as  one 
hundred  fathoms.  It  has  a  wide  latitudinal  range,  now  extending 
throughout  the  Celtic,  Boreal,  and  Icy  Seas,  and  along  the  coast  of 
Boreal  America  from  Cape  Cod  to  Greenland.  According  to  Midden- 
dorff  it  finds  its  way  through  the  Siberian  seas  into  the  Sea  of  Ochotsk. 
This  great  range  in  time  and  space  accords  with  its  capacity  for 
variation  and  adaptation  to  circumstances.  During  the  Pleistocene 
epoch  it  had  found  its  way  into  the  Mediterranean,  and  occurs  fossil 
in  the  Sicilian  newer  Pliocene  beds,  but  is  now  extinct  in  that  region." 

B.  Dalei  (Sowerby)  has  a  polished  white  shell  without  folds ;  the 
body  half  as  long  as  the  spine.  It  is  the  Halia  FUmingiana  of  Mac- 
gillivray,  the  TrUonium  ovum  of  Middendorff.  The  animal  belonging 
to  this  shell  is  unknown.  Messrs.  Forbes  and  Hanley  regard  this 
shell  as  British,  though  exceedingly  rare.  It  is  an  inhabitant  of  the 
Icy  Seas,  and  ranges  from  Greenland  to  Bearing's  Strait. 

B.  Humphreysianum  (Bennett).  This  species  is  faintly  variegated, 
almost  smooth,  without  folds,  the  body  longer  than  the  spina  The 
animal  is  unknown,  and  the  shell  is  rare.  It  has  been  found  on  the 
British  coasts,  but  like  the  last  it  appears  to  be  an  arctic  species 
lingering  in  our  Fauna. 

B.  fusiform*  (Broderip)  has  an  oblong  subfusiform  shape,  is  of  a 
pure  white,  decussated  by  narrow  longitudinal  ribs  and  spiral  costella ; 
the  beak  rather  long,  recurved.  It  has  been  found  in  Ireland  in  the 
neighbourhood  of  Cork  and  off  the  coast  of  Wexford.  It  is  a  very 
rare  shell 

BUCCO.    [Barbits.] 

BUCEROS.    [Hornbill.] 

BUCHOLZITE,  a  mineral  closely  allied  to  Sillimanite.  According 
to  Thomson  it  is  composed  of — 

Silica 464 

Alumina        .        .        . '       .  52*9 

A  specimen  from  Chester,  Pennsylvania,  gave  Erdmann — 

Silica 401 

Alumina 68*9 

Protoxide  of  Manganese  (a  trace) 

It  is  found  at  Fassa,  in  the  Tyrol,  and  in  several  districts  in  the 
United  States. 

BUCIDA,  a  genus  of  plants  belonging  to  the  natural  order  Combre- 
tacea.  One  of  the  species,  B,  Buceras,  yields  a  bark  which  is  used  in 
tanning. 

BUCK.    [Cervhme.1 

BUCK-BEAN.     [Mbntanthsb.] 

BUCK'S-HORN.    [Rhus.] 

BUCK-THORN.     [Rhamnub.] 

BUCK-WHEAT.    [Faooftrum.] 

BUCKLANDIA,  a  fossil  plant  from  the  Stonesfield  Oolite,  sup- 
posed to  belong  to  the  natural  order  Liliacta. 

BUCKLANDITE,  a  mineral  containing  silica,  alumina,  lime, 
protoxide  of  iron,  protoxide  of  manganese,  and  water.  It  is  a  variety 
of  Epidote,  with  iron.    [Epidotr.] 

BUCKU.    [DiosMA.] 

BUD,  or  LEAF-BUD,  in  Vegetable  Physiology,  is  the  organised 
rudiment  of  a  branch.  Whatever  becomes  a  branch  is,  when  first 
otganised,  a  bud;  but  it  does  not  therefore  follow  that  all  buds 
become  branches ;  on  the  contrary,  owing  to  many  disturbing  causes, 
buds  are  subject  to  transformations  and  deformities  which  mask 
their  real  nature. 

A  Leaf-Bud  is  constructed  thus :— In  its  centre  it  consists  of  a 
minute  conical  portion  of  delicate  cellular  tissue,  and  over  the  surface 
of  this  are  arranged  rudimentary  leaves,  in  the  form  of  scales.  These 
scales  are  closely  applied  to  each  other ;  those  on  the  outside  are  the 
largest  and  thickest,  and  the  most  interior  are  the  smallest  and  most 
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delicate.  In  oold  countries  the  external  scales  are  often  covered  with 
hair,  or  a  resinous  varnish,  or  some  other  contrivance,  which  enables 
them  to  prevent  the  access  of  frost  to  the  young  and  tender  centre 
which  they  protect;  but  in  warm  countries,  where  such  a  provision  is 
not  required,  they  are  green  and  smooth  and  much  less  numerous. 
The  cellular  centre  of  a  bud  is  the  seat  of  its  vital  activity ;  the  scales 
that  cover  it  are  the  parts  towards  the  development  of  which  its 
vital  energies  are  first  directed. 

A  Leaf-Bud  usually  originates  in  the  axil  of  a  leaf;  indeed  there 
are  no  leaves  in  the  axil  of  which  one  or  more  buds  are  not  found 
either  in  a  rudimentary  or  a  perfect  state.  Its  oellular  centre  com- 
municates with  that  of  the  woody  centre  of  the  stem,  and  its  scales 
are  in  connection  with  the  bark  of  the  latter.  When  stems  have  the 
structure  of  Exogens,  the  bud  terminates  one  of  the  medullary 
processes;  in  Endogens  it  is  simply  in  communication  with  the 
cellular  matter  that  lies  between  the  bundles  of  woody  tissue  in  such 
stems.  It  is  moreover  important  to  observe  that  this  is  true  not 
only  of  what  are  called  normal  buds,  that  is  to  say,  of  buds  which 
originate  in  the  axil  of  the  leafy  organs,  but  also  of  adventitious  buds, 
or  such  as  are  occasionally  developed  in  unusual  situations.  It  would 
seem  as  if,  under  favourable  circumstances,  buds  may  be  formed 
wherever  the  cellular  tissue  is  present ;  for  they  occur  not  only  at 
the  end  of  the  medullary  processes  of  the  root  and  stem  of  Exogens, 
but  on  the  margins  of  leaves,  as  in  Bryophyttum,  Malaxit  paludota, 
and  many  others ;  and  occasionally  on  the  surface  of  leaves,  as  in  the 
case  of  an  Ornithogahm  published  by  Turpin,  and  not  very  uncom- 
monly in  ferns. 

A  Leaf -Bud  has  three  special  properties,  those  of  growth,  attraction, 
and  propagation.  In  warm  damp  weather,  under  the  influence  of 
light,  it  has  the  power  of  increasing  in  size,  of  developing  new  parts, 
and  so  of  growing  into  whatever  body  it  may  be  eventually  destined 
for.  In  effecting  this  it  lengthens  by  the  addition  of  new  matter  to 
its  cellular  extremity,  and  it  increases  in  diameter  partly  by  a  lateral 
addition  to  the  same  kind  of  tissue,  and  partly  by  the  deposit  of 
woody  matter  emanating  from  the  bases  of  the  scales  or  leaves  which 
clothe  it,  As  soon  as  growth  commences  the  sap  which  a  bud  con- 
tains is  either  expended  in  forming  new  tissue  or  lost  by  evaporation. 
In  order  to  provide  for  such  loss  the  bud  attracts  the  sap  from  that 
part  of  the  stem  with  which  it  is  in  communication ;  that  part  so 
acted  upon  attracts  sap  in  its  turn  from  the  tissue  next  it,  and  so  a 
general  movement  towards  the  buds  is  established  as  far  as  the  roots, 
by  which  fresh  sap  is  absorbed  from  the  soil  Thus  is  caused  the 
phenomenon  of  the  flow  of  the  sap.  Every  leaf-bud  is  in  itself  a 
complete  body,  consisting  of  a  vital  oentre  covered  by  nutritive  organs 
or  hairs.  Although  it  is  usually  called  into  life  while  attached  to  its 
parent  plant,  yet  it  is  capable  of  growing  as  a  separate  portion,  and  of 
producing  a  new  individual  in  all  respects  the  same  as  that  from 
which  it  was  divided ;  hence  it  is  a  propagating  organ  as  much  as  a 
seed,  although  not  of  the  same  kind ;  and  advantage  has  been  taken 
of  this  for  horticultural  purposes.    [Budding,  in  Arts  and  So.  Div.] 

In  general  a  bud  is  developed  into  a  branch,  but  that  power  is  inter- 
fered with  or  destroyed  by  several  causes.  This  must  be  evident  from 
the  following  consideration  independently  of  all  others.  Every  one 
knows  that  leaves  are  arranged  with  great  symmetry  upon  young 
branches ;  as  buds  are  axillary  to  leaves,  the  branches  they  produce 
ought  therefore  to  be  as  symmetrically  arranged  as  leaves ;  and  this 
we  see  does  not  happen.  We  may  account  for  this  in  two  or  three 
ways :  accidental  injuries  will  doubtless  destroy  some ;  from  want  of 
light  others  will  never  be  called  into  action ;  and  of  those  which  are 
originally  excited  to  growth  a  part  is  always  destroyed  by  the  superior 
vigour  of  neighbouring  buds,  which  attract  away  their  food  and  starve 
them.  There  is  moreover  in  many  plants  a  special  tendency  to  pro- 
duce their  leaf-buds  in  a  stunted  or  altered  state.  In  fir-trees  the  side- 
buds  push  forth  only  two  or  a  small  number  of  leaves,  and  never 
lengthen  at  all ;  in  the  Cedar  of  Lebanon  they  lengthen  a  little,  bear 
a  cluster  of  leaves  at  their  points,  and  resemble  short  spurs ;  in  the 
sloe,  the  whitethorn,  and  many  other  plants,  they  lengthen  more, 
produce  no  leaves  except  at  their  very  base,  and  grow  into  hard 
sharp-pointed  spines.  The  knobs  seen  on  beech  and  other  trees,  which 
have  been  called  by  Dutrochet  embryo-buds  and  by  Dr.  Lankester 
abortive  branches,  take  their  origin  in  buds  which  are  not  normally 
developed.  The  bulbilli  which  are  found  in  the  axils  of  many  Lilia- 
ceous plants  originate  in  the  bud.  Bulbs  are  nothing  but  leaf-buds 
with  unusually  fleshy  scales,  and  with  the  power  of  separating  spon- 
taneously from  the  mother-plant ;  and  flower-buds  are  theoretically 
little  more  than  leaf-buds  without  the  power  of  lengthening,  but  with 
the  organs  that  cover  them  in  a  special  state.  Hence  flowers  are 
modified  branches.  •  [Flower.]  Schleiden  regards  the  ovule  as  a 
changed  bud ;  hence  m  his  '  Principles  of  Scientific  Botany '  he  calls 
this  organ  the  seed-bud.    [Ovule.] 

BUDDLEA,  a  genus  of  plants  named  after  Adam  Buddie,  a  botanist 
of  the  time  of  Ray,  who  contributed  to  Ray's  '  Synopsis,'  and  whose 
Herbarium  is  now  in  the  British  Museum.  Buddlea  belongs  to  the 
natural  order  Scrophulariacece.  It  has  a  campanulate  5-toothed  calyx ; 
tubular  corolla  with  the  limb  4-5-cleft,  equal,  spreading ;  4-5  stamens 
nearly  equal,  inolosed,  the  anthers  composed  of  two  parallel  distinct 
cells  the  stigma  clavate,  2-lobed;  the  capsule  crustaceous  with  a 
dissepiment  formed  from  the  inflexed  edges  of  the  valves,  inserted  in 


the  thick  spongy  placenta ;  the  seeds  angular ;  testa  loose,  membra- 
nous ;  albumen  fleshy.  The  species  are  shrubs,  with  mostly  quad- 
rangular branches,  opposite  leaves;  terminal,  capitate,  spicate  or 
panicled,  usually  orange-coloured  flowers. 

B.  gtobota  has  branches  olothed  with  hairy  tomentum  as  well  at  tb 
under  sides  of  the  leaves ;  the  leaves  lanceolate,  acuminate,  petiolate, 
crenate ;  the  heads  terminal,  globose,  pedunculate.  This  plant,  do* 
so  common  in  our  gardens,  is  a  native  of  Chill 

B.  Americana  has  branchlets  clothed  with  hairy  tomentum ;  leava 
ovate,  acuminate,  narrow  at  the  base,  crenate,  rather  pilose  above,  bet 
clothed  with  a  yellowish  tomentum  beneath ;  spike  panicled ;  flowers 
glomerate.  It  is  a  native  of  the  mountains  of  Peru  and  also  of  the 
West  Indies.  Browne  says  that  it  is  used  in  Jamaica  as  an  emollient 
Its  properties  however  are  not  active. 

There  are  about  60  species  of  Buddlea,  all  of  which  are  worth  cul- 
tivating on  account  of  tneir  showy  blossoms.  B.  Neemda,  a  native  of 
the  peninsula  of  India,  is  said  to  be  one  of  the  most  beautiful  plants 
of  that  country.  B.  globota  will  bear,  with  a  little  care,  our  winten 
as  well  as  the  B.  salvifolia.  All  the  flowers  are  sweet*cented.  They 
grow  best  in  a  light  rich  soil  Cuttings  will  strike  readily  in  mould 
under  a  handglass.    Those  of  the  stove  species  require  heat. 

(Loudon,  Encyclopedia  of  Plants;  O.  Don,  0ardener9$  Dictionary.) 

BUFFALO.    [Bovida] 

BUFFALO,  AMERICAN.  [Bison.] 

BUFFO'NIA,  a  genus  of  plants  named  in  honour  of  Buflbn,  the 
celebrated  French  writer  on  natural  history.  This  genus  belongs  to 
the  natural  order  CaryopkyUaccce  and  the  sub-order  AUinccz.  Tbs 
calyx  has  4  sepals ;  the  petals  are  4,  entire ;  stamens  4 ;  styles  2; 
capsules  compressed,  1 -celled,  2-valved,  2-seeded.  The  species  are 
insignificant  slender  herbs,  resembling  the  species  of  Armaria. 
B.  annua  is  a  native  of  the  south  of  France,  and  is  said  to  have  been 
found  in  England  on  the  sea-coast  of  Lincolnshire. 

BUFO,  a  genus  of  Reptiles  belonging  to  the  family  Bufonida,  ted 
to  which  the  Common  Toad  belongs.  The  genus  is  thus  character- 
ised : — Body  inflated ;  skin  warty ;  parotids  porous ;  hind  feet  of 
moderate  length,  toes  not  webbed;  jaws  without  teeth ;  nose  rounded 
About  20  species  of  this  genus  have  been  enumerated  by  naturalists. 
Two  of  them  are  found  in  the  British  Islands. 

B.  vulgaris,  the  Common  Toad,  is  the  Rana  Bufo  of  Linnaeus,  the 
Crapaud  Commun  of  the  French.  Its  body  is  of  a  lurid  brownish- 
gray  colour,  spotted  over  with  reddish-brown  tubercles  :  the  body  is 
much  inflated.  The  Toad  is  very  generally  distributed  over  the 
British  Islands,  and  from  its  dark  colour,  slow  movements,  and  unpre- 
possessing form,  has  acquired  very  general  dislike.  It  is  however 
perfectly  harmless,  and  seems  to  possess  an  amount  of  intelligence 
that  renders  it  capable  of  recognising  those  who  treat  it  kindly.  Mr. 
Bell  in  his  'British  Reptiles'  says :— "That  toads  may  be  rendered 
very  tame,  and  be  made  to  distinguish  those  who  feed  and  are  kind 
to  them,  there  are  abundant  facts  to  testify.  I  have  possessed  a  very 
large  one  which  would  sit  on  one  of  my  hands  and  eat  from  the  other ; 
and  the  story  of  Mr.  Arscott's  toad  in  Devonshire,  related  in  Pen- 
nant's '  British  Zoology,'  is  too  well  known  to  need  repetition."  That 
they  may  be  handled  with  impunity,  and  are  incapable  of  producing 
any  injurious  influence,  we  know  from  having  repeatedly  seen  them 
made  the  domestic  pets  of  the  children  of  a  naturalist 

B.  calamity  Natter-Jack,  Walking  Toad,  Running  Toad;  £«/» 
Rubeta  of  Fleming,  Bufo  mephitica  of  Shaw,  Rana  Rubeta  of  Turtos, 
It  is  known  by  its  light  yellowish-brown  colour  clouded  with  dull 
olive,  but  more  especially  by  a  bright  yellow  line  along  the  middle  of 
the  back.  It  has  acquired  its  name  of  Walking  Toad  or  Running 
Toad  in  certain  parts,  from  its  never  hopping,  as  is  the  oase  with 
the  common  toad  and  frog.  Its  colour  varies  very  much  according 
to  circumstances,  becoming  lighter  or  darker  in  the  course  of  a  few 
minutes. 

Pennant  was  the  first  to  record  this  animal  as  British,  and  although 
very  locally  distributed  it  occurs  in  great  numbers  in  some  parts  of  Great 
Britain.  Mr.  Bell  says  it  is  common  on  Blackheath  and  at  Deptford.  It 
has  also  been  found  on  Putney  Common,  at  Qamlingay  in  Cambridge- 
shire, at  Selbourne  in  Hampshire,  and  Bawdsey  in  Suffolk.  It  has  also 
been  found  in  Scotland.  The  form  and  appearance  of  this  *yijmml  is 
less  repulsive  than  the  Common  Toad.  It  is  more  social,  and  is  gene- 
rally found  in  communities.  At  Bawdsey  they  are  found  on  the  B&& 
Crag  cliffs  overiooking  the  sea,  and  when  alarmed  hide  themselves  in 
holes  in  the  sand  which  they  make  apparently  for  the  purpose  of  con- 
cealment. The  Natter-Jack  appears  to  be  an  inhabitant  of  Ireland 
Mr.  Patterson  in  his  'Zoology  for  Schools'  says: — "The  Common 
Toad  is  there  unknown,  its  absence  being  accounted  for,  according  to 
popular  tradition  and  song,  by  the  malediction  of  St  Patrick.  The 
smaller  species,  the  Natterjack,  does  not  appear  however  to  have 
been  banished  with  the  rest  of  '  the  varmint,'  as  it  is  found  in  three 
or  four  localities  in  the  County  Kerry  and  at  Ross  Bay,  Count; 
Cork. 

For  an  account  of  the  general  structure,  habits,  and  classification 
of  the  family  of  Toads,  see  Amphibia. 

BUFONITES,  the  term  commonly  applied,  previously  to  the 
investigations  of  M.  Agassis,  to  the  roundish  teeth  of  fishes  frequent 
in  the  Oolitic  Strata.  They  belong  to  the  genera  Spfuerodus,  Gyrod**\ 
Pycnodui,  &c 
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BUG,  one  of  a  numerous  tribe  of  Insects  which  constitute  the  order 
ffcmiptera,  belonging  to  the  family  Cimtcida  (Leach),  and  genus 
Cimex.    The  most  common  species  is  the  G.  lectuarwu,  the  Bed-Bug. 

It  has  been  said  that  the  Bed-Bug  was  not  known  in  England 
previous  to  the  great  fire  of  London  in  1666,  and  that  it  was  first 
imported  from  America  in  the  timber  brought  over  to  rebuild  that 
city.  Of  the  accuracy  of  this  statement  however  there  is  considerable 
doubt.  It  appears  to  have  been  well  known  in  various  parts  of 
Europe  long  before  that  time.  Its  shape,  oolour,  and  the  offensive 
smell  which  it  emits  when  touched,  together  with  the  circumstance 
of  its  deriving  its  nutriment  from  blood  sucked  through  a  long  pointed 

Cboscis,  which  when  not  in  use  lies  parallel  with  the  underside  of  the 
y,  are  circumstances  too  well  known  to  need  particular  description. 
The  female  Bug  deposits  her  eggs  in  the  beginning  of  summer ;  they 
are  of  a  tolerable  size  compared  with  that  of  the  insect,  of  a  whitish 
colour,  and  each  fixed  to  a  small  hair-like  stalk,  which  when  the  egg 
is  first  deposited  is  apparently  of  a  glutinous  nature,  and  readily 
adheres  to  anything  which  it  touches.  The  places  generally  chosen 
in  which  to  deposit  the  eggs  are  the  crevices  of  bedsteads  and  other 
furniture,  or  tie  walls  of  a  room.  In  about  three  weeks  it  is  said 
these  eggs  hatch,  and  the  young  bug  comes  forth — an  active  larva,  very 
closely  resembling  the  parent  insect  except  in  size.  The  larva  then 
undergoes  the  usual  transformation,  and  becomes  a  perfect  insect  in 
about  three  months. 

What  was  the  natural  habitat  of  this  insect,  which  differs  from 
most  of  its  tribe  in  having  no  wings,  is  difficult  to  say.  The  species 
of  bugs  which  come  nearest  to  it  in  affinity  are  generally  found  under 
the  bark  of  trees,  a  habitat  which  the  flat  form  of  our  insect  is  well 
adapted  for.  Pigeons,  swallows,  Ac,  are  attacked  by  bugs  as  well  as 
man.  Various  means  have  been  proposed  for  destroying  these  insects, 
but  cleanliness  is  the  best    [CimoiM.] 

BUG  LOSS.    [Anoruba.] 

BUGLOSS,  VIPER'S.     [Echium.] 

BUHRSTONE  iB  a  quartz  rock  containing  cellules.  It  is  as  hard 
and  as  firm  as  a  quartz  crystal,  and  owes  its  peculiar  value  to  this 
quality,  and  the  cellules,  which  give  it  a  very  rough  surface.  Stones 
for  grinding  wheat  and  other  kinds  of  grain  are  formed  of  this  rock, 
and  those  which  are  most  valued  have  the  cavities  about  equal  in 
space  to  the  solid  part  The  best  stones  for  this  purpose  come 
from  France,  and  are  obtained  from  the  Paris  basin  and  adjoining 
districts.  When  used  for  grinding,  the  stones  are  cut  into  wedge- 
shaped  parallelopipeds,  which  are  called  panes.  These  are  bound 
together  by  iron-hoops  into  millstones.  The  Paris  Buhratone  is  a 
Tertiary  Formation.  A  Buhrstone  is  obtained  in  Ohio  in  America 
which  is  in  part  a  true  sandstone,  and  contains  fossils.  It  also  con- 
tains lime,  and  Mr.  Dana  suggests  that  the  removal  of  the  lime  by 
solution  may  have  given  it  its  cellular  character.  It  overlies  the  Coal 
Formation,  and  has  an  open  cellular  structure  where  quarried  for 
millstones.  The  quartz  rock  of  Washington  in  the  United  States  is 
in  some  parts  cellular,  and  makes  good  millstones.  Buhrstone  also 
occurs  in  Georgia  near  the  Carolina  line,  and  in  Arkansas  near  the 
Cove  of  Wichitta.     (Dana,  Manual  of  Mineralogy.) 

BUKKUM-WOOD.    [C^balpinia.] 

BULB,  a  bud,  usually  formed  under  ground,  having  very  fleshy 
scales,  and  capable  of  separating  from  its  parent  plant  Occasion- 
ally it  is  produced  upon  i  *  stem,  as  in  some  lilies,  when  it  is  called  a 
bulbillus.  [Bud.]  Some»~mes  the  scales  are  thick  and  narrow,  and 
arranged  separately  in  ro*  d ;  the  bulb  is  then  called  scaly,  as  in  the  lily. 
In  the  onion  and  leek  the  scales  are  broad  and  membranous,  and  inclose 
each  other  in  a  concentric  manner ;  the  bulb  is  then  said  to  be  tanicated. 

BULI'MUUJS,  Leach's  name  for  a  genus  of  terrestrial  MoUusca, 
which  he  thus  defines : — Shell  univalve,  free,  conically  acuminated ; 
spire  elevated,  regular;  the  last  whorl  very  large;  mouth  entire, 
long ;  pillar  smooth,  simple ;  external  lip  thin ;  internal  lip  inflected 
towards  the  middle,  with  a  hollow  beneath.  To  this  generic  character 
the  Rev.  Lansdown  Guilding  observes  that  there  should  be  the  follow- 
ing addition  :  "  Tentacula  4,  the  two  upper  ones 
long,  with  terminal  eyes :  no  operculum."  The 
last-named  author  observes  that  it  differs  from 
Bulimus  in  the  delicacy  of  its  outer  lip.  It  is 
indeed  a  Bulimut  of  Lamarck.  The  shell  varies 
much  in  oolour.    [Bulimus.] 

Leach    observes   that  Bulimulus  trifasciatus 
(Bulimut  Chtadalupensis,  Brag.),  a  very  common 
existing  West  Indian  species,  occurs  imbedded  Bulimulus  trifasciatu*. 
in  the  same  limestone  whioh  incloses  the  fossil 
human  skeleton  from  the  Grande  Terre  of  Guadaloupe,  now  in  the 
British  Museum. 

BULI'MUS,  the  name  of  a  very  extensive  genus  of  terrestrial  Pul- 
moniferous  MoUusca,  Lamarck  arranges  it  under  his  Colimaces,  a 
family  of  Phytophagous  or  Plant-Eating  Trachelipods,  respiring  air  by 
means  of  lungs,  and  protected  by  a  spiral  shell  which  is  more  or  less 
elongated,  oval,  oblong,  or  turriculated,  with  an  entire  aperture  longer 
than  it  is  wide,  and  with  a  very  unequal  border,  which  is  reflected  in 
the  adult  The  columella  is  smooth,  without  any  notch  or  truncation 
at  the  base,  but  with  an  inflexion  in  the  middle  at  its  point  of  junction 
with  that  part  of  the  peristome  whioh  it  contributes  to  form.  De 
Blainville  places  it  under  the  JLimacinea,  his  third  family  of  Pulmo- 


branchiaia,  whose  organs  of  respiration  are  retiform,  and  line  the  cavity 
situated  obliquely  from  left  to  right  upon  the  origin  of  the  back  of 
the  animal,  communicating  with  the  ambient  air  by  means  of  a  small 
rounded  orifice  in  the  right  side  of  the  border  of  the  mantle.  Some 
of  the  species  were  placed  by  Linnaeus  under  his  genera  Bulla  and 
Helix.  Scopoli  and  Bruguieres  began  the  reform,  and  Lamarck  car- 
ried it  still  further.  But  before  we  proceed,  it  may  be  necessary  to 
say  a  word  as  to  the  origin  of  the  term  used  to 'designate  the  genus. 
"  We  constantly  hear,"  says  Broderip,  in  the  4th  volume  of  the  '  Zoo- 
logical Journal,'  "among  conchologists  the  question,  'what  is  the 
meaning  of  Bulimus  ? '  The  author  of  the  article  entitled  '  Lamarck's 
Genera  of  Shells/  in  the  16th  volume  of  the  '  Journal  of  Science,'  thus 
derives  the  word  '  &ob\tpos — insatiable  hunger :  what  title  this  genus 
has  to  so  strange  a  name  we  know  not*  It  may  not  then  be  unac- 
ceptable to  give  a  plain  statement  of  the  origin  of  the  word.  Swainson 
observes  ('  Zool.  Illust,'  vol.  L,  '  Bulimus  Melastomus*)  that  "  the  genus 
Bulimus  was  long  ago  formed  by  Scopoli,  out  of  the  heterogeneous 
mixture  of  shells  thrown  together  in  the  Linmean  genus  Helix**  Let 
us  now  turn  to  Scopoli's  account  of  the  source  whence  he  derived  the 
name.  "Proprium,"  says  Scopoli,  "itaque  ex  his  oonstituo,  et  duce 
celeberrimo  Adansonio  Bulimos  voco,  ut  eo  facilius  adgnoscantur. 
Solam  testam  nee  animal  inhabitants  vidi,  quod  diversum  esse  a  Limace 
affirmat  Adansonius."  ('  Delicise,'  &c.,  p.  67.)  Now  Adanson  has  no 
such  genus  as  Bulimus,  but  he  has  such  a  genus  as  Bulinus.  At 
plate  1,  fig.  G  2,  in  his  '  Natural  History  of  Senegal,'  will  be  found 
'Le  Bulin,  Bulinus,'  but  the  letters  'n  and  '  u'  are  so  confusedly 
engraven,  that  at  first  sight  the  word  looks  like  Bulimus.  In  the  text 
(p.  5),  the  word  is  printed  Bulinus  very  plainly ;  but  neither  Scopoli 
nor  any  of  his  successors  appear  to  have  noticed  it  Till  the  time  of 
Lamarck,  who  confined  the  genus  (still  calling  it  Bulimus,  after  Sco- 
poli and  Bruguieres)  to  the  land-shells  with  a  reflected  lip,  which  now 
range  under  it,  many  land  and  fresh-water  shells  which  have  not  a 
reflected  lip,  such  as  A  cholines,  Physa,  Limwece,  and  Suecineee,  were 
also  congregated  under  the  name  of  Bulimus.  The  Bulinus  of  Adan- 
son was  a  fresh-water  shell,  apparently  a  Physa  or  Limncra." 

The  shell  is  never  orbicular,  as  in  the  Helices,  but  of  the  shape 
noticed  at  the  commencement  of  the  article.  The  last  whorl  is  always 
larger  than  the  penultimate,  and  indeed  as  a  general  rule  may  be  stated 
to  be  larger  than  all  the  others  put  together.  The  mouth  or  opening 
is  an  oval  oblong,  and  the  border  is  disunited.  The  adult  reflected 
lip  or  border  on  the  right  side  is  generally  very  thick,  but  this  reflec- 
tion is  sometimes  absent  The  animal  is  vary  like  that  of  Helix  ;  De 
Blainville  says  entirely  so — "  toute-a-fait  semblable."  The  head  is 
furnished  with  four  tentacula  or  horns,  the  two  largest  of  which  are 
terminated  by  the  so-called  eyes.  There  is  no  true  operculum.  The 
geographical  distribution  of  the  genus  is  very  general,  and  there  is 
scarcely  a  part  of  the  world  where  the  form  does  not  occur.  The  great 
development  of  it  takes  place  in  the  wanner  climates,  where  some  of 
the  species  are  Very  large. 

The  species  are  multitudinous.  Mr.  Cuming  has  added  largely  to 
our  knowledge  of  those  of  South  America,  and  we  are  indebted  to  that 
gentleman  for  the  following  account  of  the  habits  of  Bulimus  rosaceus. 
In  the  dry  season  he  always  found  the  animals  adhering  to  the  under 
side  of  stones,  generally  among  bushes,  and  close  at  the  edge  of  the 
sea-shore,  within  reach  of  the  spray  at  times.  On  the  hills,  about  1000 
feet  above  the  sea,  they  were  observed  adhering  between  the  lower 
leaves  of  an  aloe-like  plant,  on  the  honey  of  whose  flowers  the  Giant 
Humming-Bird  (Trochtlus  gigas)  feeds.  The  natives  burn  down  clumps 
of  these  plants  for  the  sake  of  the* rings  at  the  bottom  of  the  footstalks 
of  the  leaves,  which  they  use  for  buoys  for  their  fishing-nets  and  for 
baking  the  coarse  earthenware  whioh  they  make  on  the  hills,  because 
this  part  of  the  plant  when  ignited  throws  out  a  great  heat  Between 
these  leaves  the  Bulimi  lie  in  the  dry  season  in  a  torpid  state.  In  the 
spring  (the  months  of  September  and  October)  they  burrow  in  the 
shady  places  at  the  roots  of  this  plant,  and  among  the  bushes  on  the 
sea-shore.  At  this  period  (the  spring)  they  lay  their  eggs  in  the  earth, 
about  two  inches  below  the  surface.  Mr.  Cuming  never  saw  them 
crawling  about  In  the  dry  season  they  were  evidently  hyberLating, 
for  their  parchment-like  secretion,  which  operates  in  place  of  an  oper- 
culum to  seal  up  the  animal,  was  strongly  formed,  and  they  stuck  to 
the  stones  so  tenaciously  that  Mr.  Cuming  broke  many  of  them  in 
endeavouring  to  pull  them  oft  Chili  and  the  neighbouring  coasts  of 
South  America  generally  were  the  localities  where  the  species  was 
taken.  Captain  Phillip  Parker  King,  R.N.,  has  the  following  notice  of 
the  power  of  the  animal  to  exist  in  a  dormant  state  : — "  Soon  after 
the  return  of  the  expedition  (his  Majesty's  ships  Adventure  and 
Beagle — '  Survey,'  1820-30),  my  friend  Mr.  Broderip,  to  whose  inspec- 
tion Lieutenant  Graves  had  submitted  his  collection,  observing  symp- 
toms of  life  in  some  of  the  shells  of  this  species,  took  means  for  reviving 
the  inhabitants  from  their  dormant  state,  and  succeeded.  After  they 
had  protruded  their  Bodies,  they  were  placed  upon  some  green  leaves 
(cabbage),  which  they  fastened  upon  and  ate  greedily.  These  animals 
had  been  in  this  state  for  seventeen  or  eighteen  months;  and  five 
months  subsequently  another  was  found  alive  in  my  collection,  so  that 
the  last  has  been  nearly  two  years  dormant  These  shells  were  sent 
to  Mr.  Loddige's  nursery,  where  they  lived  for  eight  months  in  the 
palm-house,  when  they  unfortunately  died  within  a  few  days  of  each 
other.    Soon  after  the  shells  were  first  deposited  at  Mr.  Loddige's,  one 


got  away  Mid  escaped  detection  for  several  mouths, 
nation  :  it  ms  removed  to  the  place  where  the 
surface  of  the  animal,  when  in  health,  is  varieg 
([round."     The  only  process  used  for  revivifying 


,  until  it  was  at  hut  discovered  in  a  state  of  hyber- 
othors  were  kept,  when  it  died  also.  The  upper 
ited  with  ruddy  spots  and  streaks  on  an  ash  coloured 
these  animals  waa  placing  them  on  a  plate  near  a 
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a,  The  egg ;  ft,  the  egg-shell  broken,  allowing  (he  young  i 
Jusi  .Iter  exclusion  from  Die  egg;  «\  the  shell  at  a  mare  id 
shells.  The  specimens  figured  were  brought  from  Trinidad. 
Antilles  generslly.  The  young  shell  is  semitnn.osient,  but 
Is  brown,  strongly  itristed  or  wrinkled  longitudinally,  with 


s  brakes  of  St.  Vineent'i 
it  advances  In  age.  Tb 
lb.    Epidermis  brown. 


B.  LatkhamcnMii  ia  a  rare  shell  in 
Groat  Britain.  It  ia  abuuduit  in 
many  district*  of  Germany,  Franca, 
and  Switzerland. 

B.  ooecurus  ia  of  a  yellowish-brown 
colour,  with  a  smooth  surface  and 
mouth  with  white  lips.  The  animal 
ia  of  a  dirk  colour.  It  ia  found 
under  atones,  on  old  walla  and  ruins, 
and  on  trees  in  woods,  and  ia  very 
widely  distributed  in  the  British 
Islands.  Forties  and  Hartley  regard 
the  following  species  a*  spurious  in 
•»'B  British  Fauna:  —  B.  Gvada- 
tpaitit,  B.  (joodalli,  B.  dtaMaim, 
pupa,  B.  Gwlditygii,  B.  ensfriconu. 
The  distribution  of  the  Bulini  has 
been   treated   in    detail    by   Mr.    L. 

tot*. 

Foiiil  Buiimi. 
Denhsyes,  in  bis  tablea  (Lyell'i 
'  Principles  of  Geology,'  2nd  edition) 
enumerates  three  fossil  species  of 
liidimi  in  the  Tertiary  Formation, 
one  of  which  is  known  to  him  bom 
the  Bub-Apenntne  beds,  and  another 
from  Paris ;  but  he  does  not  give 
the  locality  of  the  third,  nor  doea  he 
identify  any  of  the  fossils  with  recent 
species.  Do  la  Heche,  in  his  'Geo- 
logical Manual,'  under  the  head  of 
'  Fossil  Sheila,'  contained  in  the 
SuptarCretaoeotis  rocks  of  Bordeaux 
and  Dai,  enumerated  by  11.  de 
Basterot,  has  the  following  notice  : 
"  Biilimu*(i)  lfrrbtllatvt.htm.,  ana- 
logous to  the  existing  species, 
Grignon,  Placentine,  Dai."  Lamarck 
(•  Animaux  sans  Vertebra*,'  vol.  vii 
p.  534>  describee  the  shell  of  B*li<itMt 
terrbdiatvi,  a  Grignon  fossil,  aa  two 
centimeters  in  length,  and  observe* 
on  the  singularity  of  its  mouth  or 
opening,  but  he  makes  no  allusion 
to  its  resemblance  to  any  existing 
species.  In  the  'Annalea  du  Mu- 
seum,' he  place*  it  among  the  Buiini, 
with  doubt,  observing  that  it  may 
from  its  conformation  be  probably 
marine,  but  keeping  that  generic 
name  for  it,  because  it  approaches 
nearer  to  the  Birfimi  than  to  any  other 
known  genua.  In  the  seventh  volume 
of  hia  '  Animaux  sans  Vertebras,' 
published  eighteen  yean  afterwards, 
he  still  arranges  it  among  the  Butimi, 
and  not  under  the  head  of  '  doubtful 
Species.'  ThefKWn  species  described 
by  Lamarck  in  this  volume  are  all 
stated  to  befossiL  and  only  the  last  Are 
are  separated  aa  '  Espices  douteusea.' 
Of  the  not-doubtful  species,  BiJimm 
txtomu.  found  fossil  at  Villiera  and 
Grignon,  bears  a  great  resemblance, 
according  to  the  author,  to  Bulinmt 
iaoricaa;    but  he  observes  that  the 


o,  an  adult,  with  the  animal  u  It  is  seen  when  In  motion  ;  »,  a  yonng  shell  before  the  lip  Is  reflected.  The  mouth  in 
represented  as  sealed  with  the  parchment-like  secretion,  which  serves  ss  sn  operculum  when  the  snlmsl  Is  hibernating; 
s,  egg-shell  broken,  dlseoreriug  thetptsnt  abelli  i,  egg,  unbroken,  figure  a  was  tsktn  from  one  of  the  specimens 
mentioned  above  when  living  In  this  country.  Adult  shell  rongblsta  ;  apex  and  upper  whorls  of  a  rose  colour  In  fine 
specimens;  the  other  whorls  brownish,  mottled  longitudinally  In  bum  specimens  with  dirty  white.  Suture  crsnnluted; 
Up  white ,  throat  brownish  ;  epidermis  greenish. 

moderate  Gre,  and  sprinkling  them  with  tepid  water.  Upon  their  restoration  they  eat  a  considerable 
part  of  the  parchment-like  seal  or  operculum.  They  lived  some  time  with  Mr.  Broderip  before  they 
were  sent  to  Messrs.  Loddiges.  These  animals  had  been  packed  up  in  a  box  and  enveloped  in  cotton 
"'*  'a  the  period  mentioned,  when  they  were  unpacked  by  "    ™ 


;o  and  ordinary  aspect.    The  following  are  ei 


nerated 


from  the  time  of  their  captu: 

The  British  species  of  this  genua  are" of  small 
by  Forbes  and  Hanky  in  the  '  British  Molluaca 

B.  ocut-ui  ia  a  small  species,  turreted,  conical,  white  or  clear  brown,often  with  dark  markings  ;  body 
whorl  comparatively  short.    It  is  moat  abundant  near  the  sea,  and  ia  found  in  the  Channel  Islands, 
!  s,  Devon,  Cornwall,  the  Isle  of  Man,  Scotland,  and  Ireland. 


u 


§B§ 


Bulimia  IiaViflw. 
al  slse  ,  &,  magnified. 


opening  or  mouth  of  the  fossil  shell 
ia  much  shorter  than  that  of  the 
recent,  and  that  the  summit  of  its 
spire  is  less  obtuse.  It  may  be 
doubted  whether  even  the  first 
fossil  species  enumerated  by 
Lamarck      are     all      true     Btrfimi. 


Da    Blninville     quota)    Defranoa    for    thirty-seven    fossil     spacios. 

[HlLICIDA]  i 

BULL.     tBoviDAl 

BULLA.  JBolliii«.'J  ' 

Blil. LACE,  the  English  came  of  o  kind  of  Plum,  the  Prunm  iiiri- 
Htia  of  botanists.  It  is  probably  ft  mere  voriety  of  the  Sloe.  [PBUHUS.] 

B  U  L  L  M  A .     [  Bn  ll  J  D  ,E  | 

BULLFINCH,  or  BULFINCH,  Latin  Pyrrhvla,  French  Bouvreuil, 
the  name  of  ■  genua  of  Birds  separated  by  Brisson  from  the  Grosbeaks, 
afterward!  again  incorporated  with  them,  ami  since  by  Temminck  and 
others  ngain  arranged  under  Briason's  name  Pyrrhula. 

The  following  in  Temminok's  generic  character  :— 

Beak  abort,  hard,  couieo -convex,  thick,  ewollen  (bombe)  on  the  aides. 
Compressed  at  the  point  and  towards  the  edge  (ariSte)  which  advances 
upon  the  forehead;  upper  mandible  alwoys  curvod ;  lower  mandible 
more  or  less  so.  Nostrils  basal,  lateral,  rounded,  most  frequently 
hidden  by  the  plumsge  of  the  forehead.  Feet  with  the  t*r»ns  shorter 
than  the  middle  toe  ;  the  front  toes  entirely  divided.  Wings  short, 
the  three  first  quills  graduated  (e'tage'as),  the  fourth  longest.  Tail 
rather  long,  slightly  rounded  or  squared. 

The  place  generally  assigned  by  ornithologists  to  the  Bullfinches, 
between  the  Grosbeoka  and  tbe  Crossbills,  appears  to  be  their  proper 
position.  Their  food  consists  principally  of  seeds  and  kernels;  and 
though  the  smaller  species  confine  themselves  for  the  most  part  to 
grain  or  seeds,  which  they  open,  rejecting  the  husk,  some  of  the  foreign 
species,  as  Tamminck  observes,  have  the  biL  excessively  large  and 
strong,  and  capable  of  fracturing  the  most  ligneous  seed-oases.  Cold 
and  temperate  climates,  adds  the  author  Inst  quoted,  appear  to  pro- 
duce the  greatest  number  of  species.  They  are  found  in  Europe  and 
America.  The  north  of  Asia  appears  to  be  equally  their  cradle,  but 
they  have  never  yet  been  observed  in  Australia,  and  but  fsw  have 
been  notioed  in  Africa,  while  South  America  produces  many.  All  the 
known  species  are  subject  to  a  double  moult.  The  males  and  females 
differ,  and  can  be  easily  distinguished  in  all  stages  of  life.  The  young 
of  the  year  differ  but  little  from  the  old  birds,  and  only  till  their 
outumnal  moult. 

Of  the  European  species  the  Common  Bullfinch  ma;  be  taken  as  an 
example.  It  is  Le  Bouvreuil  and  Bouvreuil  Commun  of  the  French, 
according  to  Belon ;  Fringuello  Marino,  Ciufolotto,  Suffuleno,  and 
Monachino,  of  tbe  Italians  ;  Dam-Pspe  of  the  Danes  and  Norwegians  ; 
Dom-Herre  of  the  '  Fauna  Sueoiea ; '  Blutfinck,  Rothbrustiger,  and  Der 
Oiinpal  of  the  Germans  ;  De  Cloud  vink  of  the  Netherloudora ;  Loxia 
Pyrrhula  of  Linusaue,  and  Pyrrhula  vulgaru  of  Brisson.  The  provin- 
cial names  are  Norsk-Pipe,  Coalbood,  Hoop,  Tony  Hoop,  Alp,  and 
Hope. 

Hale. — Length  about  8  J  inches,  two  inches  and  three-quarters  being 
token  up  by  the  tail,  which  is  rather  forked,  and  of  a  lustrous  black, 
shot  as  it  were  with  iron  blue.  Bill  six  lines  in  length,  short,  thick, 
and  black.     Shanks  eight  lines  high,  and  black.     Irides  of  a  chestnut 


Bsllftnea  (JVrrsWs  rw/f<™),  male. 


BULLFINCH.  «m 

Female. — Somewhat  leas  than  the  male,  and  of  a  reddish-gray  where 
he  is  red ;  bach  brownish-gray  ;  feet  brownish-block.  The  colours 
generally  less  bright  than  in  the  male. 

The  young  of  the  year  ore  at  first  ash-colour,  with  wings  and  toil  of 
blackish  -brown ;  afterwards  more  like  the  female  till  the  autumnal 
moult;  but  the  young  males  may  always  be  known  Ly  the  greater 
tinge  of  red  about  the  breast 

There  ore  several  varieties  : — 

1.  Block. — This  variety  may  be  produced  artificially  by  feeding  the 
bird  entirely  on  hemp-seed,  in  which  case  a  change  of  diet  will  often 
produce  the  truo  colours.  Bechstein  says  it  will  arise  from  being  kept 
when  young  in  a  totally  dork  place ;  and  that  females,  either  from 


Museur 

S.  Speckled  or  Variegated.— Spotted  with  block  and  white,  or  white 
and  ash-colour,  besides  ths  natural  hues.  Selby  says  that  Captain 
Hitfard  killed  one,  of  which  both  the  wings  were  white. 

4.  Bechstein  mentions  varieties  under  the  name  of  the  Lsrge  Bull- 
finch, about  the  size  of  o  thrush,  and  the  Middling  or  Common  Bull- 
finch, lie  treats  tho  dwarf  variety,  which  is  said  to  be  not  so  large  aa  a 
chaffinch,  as  a  bird-catcher's  story  ;  for  he  observes  that  this  difference 
of  size  occurs  in  all  kiuds  of  birds,  and  soys  he  has  had  opportunities 
every  year  of  seeing  hundreds  both  wild  and  tome,  and  adds,  that  he 
has  even  found  in  the  same  nest  some  as  small  as  redbreasts,  and 
others  as  large  on  o  crossbill. 

The  Bullfinch  will  produce  hybrid  young  with  the  Canary. 

The  native  song  of  this  common  but  pretty  bird  is  Tery  soft  and 
simple,  but  so  low  that  it  is  almost  inaudible.  Its  call  is  a  plaintive 
whistle,  and  when  feeding  it  utters  a  low  short  twitter.  It  has  how- 
ever acquired  great  celebrity  from  the  facility  with  which  it  learns  to 
whistle  musical  aire,  and  from  its  retentive  memory,  when  well 
educated  and  carefully  attended  to.  "  Those  which  are  to  be  taught," 
says  Bechstein,  "  must  be  taken  from  the  nest  when  the  feathers  of 
the  tail  begin  to  grow,  and  must  be  fed  only  on  rope-seed  soaked  in 
water  and  mixed  with  white  bread ;  eggs  would  kill  them  or  make 
them  blind.  The.r  plumage  is  then  of  a  dork  ash-colour,  with  the 
wings  and  tail  blackish- brown.  The  males  may  be  known  at  first  by 
their  reddish  breast ;  so  that  when  these  only  are  wished  to  be  reared 
they  may  be  chosen  in  the  nest,  for  the  females  are  not  so  beautiful, 
nor  so  easily  taught,  though  they  answer  ths  purpose  of  call-birds  as 
well  as  the  male."  Mrs.  Charlotte  Smith  however  says  ('  Nat  Hist  of 
Birds ' )  that  she  had  a  nest  of  bullfinches  given  her,  of  which  only  one 
was  reared :  it  was  a  hen,  which  she  kept  only  because  she  had  reared 
it,  but  the  bird  hung  in  the  same  room  with  a  very  fine  Virginian 
nightingale,  whose  song  she  soon  acquired,  and  went  through  the 
same  notes  in  a  lower  and  softer  tone.  "  Although  the  young,"  con- 
tinues Bechstein,  ''do  not  warble  before  they  can  feed  themselves,  one 
need  not  wait  for  this  to  begin  their  instruction,  for  it  will  succeed 
better,  if  one  may  say  so,  when  infused  with  their  food  ;  since  experi- 
ence proves  that  they  learn  those  airs  more  quickly  and  remember 
them  better  which  they  have  been  taught  just  after  eating.  It  has 
been  observed  several  times  that  these  birds,  like  the  parrots,  are 
never  more  attentive  than  during  digestion.  Nine  mouths  of  regular 
and  continued  instruction  are  ueceesary  before  the  bird  acq  uires  what 
amateurs  call  firmness ;  for  if  one  ceases  before  this  time,  they  murder 
the  sir  by  suppressing  or  displacing  the  different  parts,  and  they  often 
forget  it  entirely  at  their  first  moulting.  In  general  it  is  a  good  thing 
to  separate  them  from  the  other  birds,  even  after  they  are  perfect, 
because,  owing  to  their  great  quickness  in  learning,  they  would  spoil 
the  air  entirely  by  introducing  wrong  passages  ;  they  must  be  helped 
to  continue  the  song  when  they  stop,  and  the  lesson  must  always  be 
repeated  whilst  they  are  moulting,  otherwise  they  will  become  mere 
chatterers,  which  would  be  doubly  vexatious  after  having  had  much 
trouble  in  teaching  them." 

A  single  air  with  a  short  prelude  is  generally  as  much  as  the  bird 
con  learn  and  remember;  but  Bechstein,  who  asserts  this,  allows  that 
there  ore  some  of  them  which  can  whistle  distinctly  three  different 
airs,  without  spoiling  or  confusing  them  in  the  least.  In  truth,  as  the 
same  author  observes,  there  are  different  degrees  of  capacity  among 
tbe  bullfinches  oa  well  as  in  other  animals.  One  young  bullfinch 
learns  with  ease  and  quickness,  another  with  difficulty  and  slowly; 
ths  former  will  repeat  without  hesitation  several  parts  of  a  song ;  the 
latter  will  hardly  be  able  to  whistle  one  after  nine  months'  uninter- 
rupted teaching.  Those  birds  which  learn  with  most  difficulty  are 
said  to  remember  the  songs,  when  once  learnt,  better  and  longer,  and 
rarely  forget  them  even  when  moultmg.  To  these  attractive  qualities 
of  the  Bullfinch  must  be  added  its  obedience  and  capability  of  strong 
attachment,  which  it  shows  by  a  variety  of  little  endearing  actions ; 
and  it  has  been  known  even  to  repeat  words  with  on  accent  and  tone 
indicative  of  sensibility,  if,  as  Bechstein  observes,  one  could  believe  that 
it  understood  them.  Of  its  attachment  the  following  on  instances: — 
Buffon  asserts  that  tame  bullfinches  have  been  known  to  escape  from 
the  aviary,  and  live  at  liberty  in  the  woods  for  a  whole  year,  and  then 
to  recollect  the  beloved  voice  of  tbe  person  who  hod  reared  them, 
returning  never  more  to  leave  her.    Others,  when  forced  to  leave 


*»  BULLFINCH. 

their  muter,  are  Mid  to  have  died  of  grief.  Buffon's  story  of  the 
return  of  the  escaped  bullfinch  is  corroborated  by  the  amiable  qualities 
ascribed  to  it  by  Bechstein,  for  he  says  that,  among  other  feats,  it  may 
be  accustomed  to  go  and  return,  provided  the  house  is  not  too  near  a 

In  a  state  of  nature  the  Bullfinch  feeds  on  pine  and  fir  seeds,  corn, 
linseed,  millet,  rape,  sod  nettle  seed,  all  sorts  of  berries,  acd  the  buds 
of  most  trees,  among  which  those  of  the  oak,  beech,  pear,  plum, 
cherry,  and  gooseberry  are  favourites.  Bewick  says  that  in  the  spring 
it  frequents  gardens,  where  it  is  usefully  busy  in  destroying  the  worms 
which  are  lodged  in  die  buds.  Busy  it  is ;  but  we  are  compelled  to 
add  that  its  utility,  to  the  horticulturist  at  least,  is  no  longer  ques- 
tionable. In  its  devastation  it  may  now  and  then,  and  no  doubt  does 
find  a  worm  in  a  bud;  but  it*  object  is  thu  bud,  not  the  worm. 
"  They  feed  moat  willingly  upon  those  buds  of  trees  which  break  forth 
before,  indeed  are  pregnant  with,  the  leaves  and  flowers,  especially 
those  of  the  apple-tree,  pear-tree,  peach-tree,  and  other  garden  trees ; 
and  by  that  means  bring  no  small  detriment  to  the  gardeners,  who 
therefore  bate  and  destroy  them  as  a  great  pest  of  their  gardens, 
intercepting  their  hopes  of  fruit"  Such  La  WiUughby's  verdict  "  1 
have  known,"  says  Seiby,  "a  pair  of  these  birds  to  strip  a  considerable- 
sixed  plum-tree  of  every  bud  in  the  apace  of  two  days.  These  buds 
are  not  swallowed  whole,  but  first  minutely  divided  by  the  tomia  of 
the  powerful  bill."  "  Its  delight,"  observes  Mr.  Knapp  in  his  inter 
eating  and  lively  '  Journal  of  a  Naturalist,'  "  is  in  the  embryo  blossoms 
wrapped  up  at  this  season  (spring)  in  the  hud  of  a  tree  ;  and  it  is  very 
dainty  and  curious  in  its  choioe  of  this  food,  seldom  feeding  upon  two 
kinds  at  the  same  time.  It  generally  commence"  with  the  germs  of 
our  larger  and  most  early  gooseberry;  and  the  bright  red  breasts  of 
four  or  five  oock  birds,  quietly  feeding  on  the  leafless  bush,  are  a  very 
pretty  sight;  but  the  consequences  are  ruinous  to  the  crop.  When 
the  cherry  buds  begin  to  come  forward,  they  quit  the  gooseberry,  and 
make  tremendous  havoc  with  these.  I  have  an  early  wall  cherry,  a  may- 
duke  by  reputation,  that  has  for  years  been  a  great  favourite  with  the 
bullfinch  family,  and  its  celebrity  seems  to  be  communicated  to  each 
successive  generation.  It  buds  profusely,  but  is  annually  so  stripped 
of  its  promise  by  these  feathered  rogues,  that  its  kind  might  almost 
be  doubted.  The  Orleans  and  green-gage  plums  next  form  a  treat, 
and  draw  their  attention  from  what  remains  of  the  cherry.  Having 
banqueted  here  a  while,  they  leave  our  gardens  entirely,  resorting  to 
thp  fields  sod  hedges,  where  the  sloe-bush  in  April  furnishes  them 
with  food." 

Bewick  says  it  builds  its  nest  in  bushes,  and  that  it  is  composed 
chiefly  of  moss, — Bechstein,  in  the  most  retired  part  of  a  Wood,  or  in  a 
solitary  quickset  hedge,  sdding  thst  it  is  constructed,  with  little  skill, 
of  twigs,  which  are  covered  with  moss.  Graves  says  that  it  is  mostly 
found  in  the  thickest  part  of  a  black-  or  white-thorn  bush,  — *" 


S  roots,  the  materials  not  very  compactly  entwined  together, 
and  usually  placed  four  or  five  feet  above  the  ground  on  the  branch  of  ~ 
fir-tree,  or  m  a  thick  bush.  The  eggs  are  generally  four  or  five . 
Temminck  says  from  three  to  six,  but  in  this  country  the  number  is 
usually  four,  of  a  bluish  white,  speckled  and  streaked  with  purplish 
or  pale  orange-brown  at  the  large  end,  and  rather  obtuse.  The  young 
are  generally  hatched  in  Hay  or  tho  beginning  of  June,  and  there  are 
frequently  two  broods  in  a  year.    The  time  of  incubation  is  fifteen 

The  species  is  widely  spread.  They  are  common  in  most  parts  of 
Northern  Europe,  extending  into  Russia  and  Siberia  ;  in  the  south  of 
Europe  they  occur  only  as  birds  of  passage  They  are  said  to  winter 
in  Italy.  Gamer  says  thst  about  the  Alps  the  bird  is  called  Franguel 
Iavernengk — that  is,  'Winter  Finch.'  Bonaparte  notes  it  as  "raro 
d'  inverno  awentizio"  Dear  Rome.  Thuuberg  long  ago  said  that 
the  common  Bullfinch  was  found  in  Japan,  and  this  is  corroborated 
by  Dr.  von  Mebold,  for  it  was  one  of  the  Kuropean  species  which  he 
found  in  that  country  The  bird  is  particulsrly  common  in  the 
mountainous  forests  of  Germany  ;  and  it  is  from  Cologne  and  other 
spots, 

"  Where  Rhesus  strays  bii  viutm  among- ." 
that  the  market  for  Piping-Bullfinches  is  principally  supplied.     Bech- 
stein mentions  that  there  are  schools  for  these  little  musicians  in  Hesse 
and  Fulds,  and  at  Walterehausen  near  Goths.     With  us  the  bullfinch 
is  a  constant  resident 

P.  Synoicu,  the  Asiatic  Bullfinch.  The  adult  male  ie  ornamented 
round  the  base  of  the  bill  with  a  circle  of  rich  red,  going  off  in  spots 
upon  the  cheeks.  The  front  is  covered  with  small  lustrous  whitt 
feathers,  of  a  silvery  white,  lightly  shaded  upon  the  borders  with  red , 
all  the  lower  parts  of  the  body,  the  inferior  covens  of  the  tail,  and 
the  rump,  are  of  a  brilliant  rose-colour,  or  clear  carmine  ;  the  upper 
parts  are  ssh-ooloured,  lightly  tinged  with  rose  :  wings  sud  tail  bi 
with  ash  coloured  borders. 

The  female  is  brown,  of  a  light  brown  or  earth-colour  above,  with 
longitudinal  lines  of  deeper  brown  upon  each  feather.  The  lower 
parts  are  of  a  very  clear  brown  or  Isabella- colour,  with  longitudinal 
striie  of  a  somewhat  deeper  brown  upon  the  middle  of  the  feathers. 
The  tail  is  slightly  notched  at  the  end,  and  the  bill  and  feet  in  both 
sexss  are  of  a  clear  brown.     Length  about  6  inches  and  fi-Sths.     " 


BULLFINCH.  rs 

Hemprich  found  this  species  near  Mount  Sinai,  in  Arabia;  and  there 
are  specimens  in  the  museums  of  the  Netherlands  and  of  Berlin.  Tem- 
minck, from  whose  work  the  figures  and  description  are  taken,  thinks 


A  [Ptrrhula  tyflofea).  Upper  (jure,  msle;  lower  (sure,  female. 


Pyrrhuia  Gifathinam.     Lower  figure,  male, 
it  possible  that  the  '  social  bullfinch '  may  be  found  some  day  in 
islands  of  the  Grecian  Archipelago,  and  that  it  may  easily  pass  in 
migrations  the  arm  of  the  sea  between  Asia  and  those  islet 
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Temminck  reoeived  his  apcoimen  from  Professor  Liehtenstein ;  and 
it  wu  one  of  the  discoveries  of  the  travellers  Bent  some  years  ago  by 
the  King  of  Prussia  into  Egypt  with  a  view  of  obtaining  object*  of 
natural  history. 

A  species  from  the  Himalaya  Mountains,  Pyrrhxda  trytkroeepkala, 
figured  in  Mr.  Gould'*  beautiful  work,  comes  near  to  the  common 
Bullfinch  of  Europe  except  in  the  form  of  the  tail,  which  is  decidedly 
forked,  while  in  the  European  it. is  nearly  evon.  There  is  a  specimen 
of  Pyrrhula  erythrocephala  in  the  British  Museum,  and  another  in 
that  of  the  Zoological  Society. 

P.  Qtgathinta.  Thisspeciea  is  characterised  by  a  very  thick  bill,  and 
a  slightly  notched  tail.  The  colours  of  the  sexes  do  not  vary  greatly. 
In  the  male  a  grayish  colour  tinted  with  bright-rose  coven  all  the 
lower  parts  of  the  body,  the  throat,  and  the  circle  round  the  bill; 
this  tint  is  palest  on  the  throat.  The  crown  of  the  head  is  purs  aah- 
colour,  and  an  ashy  brown  is  spread  over  the  nape,  the  back,  and 
the  wing -coverts.  A  faint  rose-colour  tinges  the  plumage  of  the  rump 
and  the  edges  of  the  quills  and  tail-feathers,  all  of  which  are  bordered 
towards  the  end  with  whitish  upon  a  black  ground.  The  two  middle 
quille  are  the  shortest.  The  wings  rese%  to  the  extremity  of  the 
tail-feathers  ;  the  bill  is  of  a  fine  red.     Length  1  inches  6  lines. 

The  female  has  no  rosy  tint  except  on  the  edges  of  the  quills  and 
tail-feathers,  and  on  the  rump,  where  it  is  very  faint  The  upper 
parts  are  of  an  Isabella-brown,  and  the  wings  edged  with  a  brighter 
tint  of  the  same.  The  circle  round  the  bill  and  the  throat  are  ash- 
coloured  ;  the  lower  parts  of  a  pure  Isabella  -colour ;  and  the  middle 
of  the  belly  white.    Bill  same  as  in  the  male. 

This  bird  is  figured  in  the  great  French  work  on  Egypt  (plate  5, 
fig.  S),  and  was  sent  home  some  years  ago  by  the  German  travellers  to 
the  north  of  Africa.  It  inhahit*  Egyptanil  Nubia.  There  are  specimens 
in  the  Berlin  museum,  and  in  those  of  the  Netherlands  and  of  Frankfort 

P.  cintreola.  Head,  cheeks,  back,  and  scapulars,  ashy-bluish  ;  wings 
and  tail  darker,  but  all  the  feathers  of  those  parts  are  bordered  with 
ash-oolour.  There  is  a  smal]  white  spot  on  the  wing,  formed  by  the 
white  towards  the  base  of  the  quills,  beginning  with  the  fourth  ;  the 
first  three  have  no  white.  All  the  lower  parts  are  white,  with  tile 
exception  of  the  flanks,  which  are  clouded  with  ash-colour.  Bill 
coral-red,  very  strong,  large,  and  as  it  were  swollen  (bombe).  Feet 
ash-coloured.    Length  i  4  inches.    Inhabits  Brazil,  where  it  is  said  to 
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three  following 
finds  a  situation 
branchiana  (Monopleurobranchiani  of  De  Blainville),  which  includes 
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both  Aplytia  and  UabrMa.  De  Blainville  places  it  next  but  one  to 
his  Aplysjsna  (his  family  PtUeBoidta  intervening)  under  the  family 
Akera,  the  fourth  of  his  third  order  Monopltwobranchiata,  of  his 
second  sub-class  Paracepkaloptora  Mxmoiea,  of  his  second  class  Para- 
Cepkalophora. 

Forbes  and  Hanley  make  it  the  first  family  of  tha  Qatteropoda 
opislAooroHcninia.    They  observe  that  "  this  tribe  may  be  considered 
intermediate  between  tie  two  great   sections  of   Gatta-opoda,     The 
shells  of  ite  molluaka  are  always  convolute  and  more  or  less  enveloped 
by  the   animal ;   sometimes   entirely  invested,   more    rarely   absent 
Except  in  the  case  of  Tornotttla  there  is  no  operculum.     The  head  of 
the  animal  is  in  the  form  of  a  single  or  lobed  disk,  and  its  lateral 
lobes  are  often  greatly  developed,  so  as  in  many  species  to  serve  as 
swimming  organs.     The  foot  is  in  some  extremely  small,  in  others  a 
crawling  disk  of  considerable  dimensions.    There  are  more  than  160 
spsoies  of  this  family  known.     They  inhabit  allparts  of  the  world, 
and  aome  of  them  are  very  widely  diffused."     The  beat  account  of 
the  family  that  has  yet  appeared  is  by  Mr.  Arthur  Adams  in  the 
'Thesaurus  Conchyliorum '  of  Mr.  G.  B.  Sowerby,  Jun. 
The  following  are  illustrations  of  some  of  the  genera  :  — 
Acera,  Lamarck,  Lobaria,  De  Blainville,  hu  its  body  oval-oblong, 
sub-globular,  appearing  to  be  divided  into  four  parts :  one  anterior 
fur  the  head  and  thorax , 
one  on  each  side  for  the 
natatory  appendages  or 
fins,  and  one  posterior 
for  the  viscera.      The 
anterior     fleshy     disk    , 
'"     ""»  *P"  f 


the  branchisa  covered 
by  the  mantle  are  so 
posterior    that     they 

the   extremity  of  the 

body,  and  below  them  would  be  the  analogous  situation  for  the  shell, 

of  which  there  is  not  even  a  rudimentary  trace. 

BvUtxa.  Lamarck  assigned  this  name  to  those  of  the  family  which 
have  tha  shell  entirely  hidden  in  the  substance  of  the  mantle.  This 
shell  is  very  open  and  delicate,  and  can  hardly  be  said  to  have  more 
than  the  first  rudiment  of  the  rolled-up  form  which  is  in  Bulla  carried 
to  greater  perfection.  Bullaa  aprrta,  Lam,  (BttUaa  Ptancio.no,  Lam., 
in  the  early  edition  of  the  '  Syst.  dee  Anim.  sans  Vert.') ;  Amyydala 
norma  (Amende  de  Mer),  Plane  j  Bulla  operW,  Lin. ;  Bulla  opertn  and 


A,  vie-  of  toe  back ;  : 

trel  Snhy  plate  separate 
dew  of  the  under  «ide  ; 
the  body ;  I,  1 

testicle  and  oviduct  (  E,  ab 


in  Its  natural  poaitlon  j  F,  v 


Lobaria.  qysidrdoba,  Qmelin,  which  is  found  in  almost  all  seas,  sad 
is  very  common  on  the  ahores  of  Great  Britain,  will  serve  for  an 
example.  The  animal  is  whitish,  more  than  an  inch  in  length,  and, 
as  Cuvier  observes,  the  fleshy  shield  formed  by  the  vestiges  of  the 
tentaoula,  the  lateral  borders  of  the  foot,  and  the  mantle  occupied  by 
the  shell,  seem  to  divide  it  into  four  portions,  whence  Gmelin  a  term 
qmadriloba.  The  shell  is  delicate,  white,  aemitxansperent,  and  consists 
almost  entirely  at  aperture.  The  stomach  or  giixard  is  armed  with 
three  very  thick  rhomboids,!  bones  or  rather  shelly  pieces. 
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Button  has  been  fouud  at  a  depth  imaging  from  near  the  surface  to 
IS  fathoms.  Mr,  W.  Clark  found  three  BogUlh  species,  two  of  them 
(Bullaa  catena  and  B.  punctata)  «t  Exmoath  and  Torquay,  in  pools  at 
the  time  of  the  lowest  spring-tides ;  and  a  third  (Bullaa  pruimna)  by 
dredging  off  Budkigh  Salterton.  The  depth  is  not  mentioned,  but 
it  U  probable  that  it  was  considerable,  for  the  author  says  that  it  U 
rare,  and  only  occasionally  to  be  procured  by  deep  dredging  seven  or 
eight  miles  from  the  shore.  The  first  of  Mr.  Clan's  species,  which 
ia  Bulla  catena  of  Montagu,  had  a  testaceous  gizzard,  but  the  gizzards 
of  the  other  two  were  unfurnished  with  shelly  appendages.  (See 
Mr.  Clarke's  description,  '  Zool.  Journ.'  voL  iii.  p.  887).  G.  Sowerby, 
when  speaking  of  the  use  of  the  shelly  species  and  their  powerful 
adductor  muscles,  states  that  the  animal  of  Bullaa  aperta  is  sometimes 
distorted  by  having  swallowed  entire  a  Corirula  nueleui,  which  is  a 
Tery  thick  and  strong  shell,  nearly  equal  in  sire  to  itself. 

Do  Blainvillo  aaya  of  this  genua  that  he  characterises  it  somewhat 
differently  from  Lamarck,  who  establishes  it,  and  who  only  places 
under  it  the  Acerata,  whose  shell  is  internal;  but  as  De  Buamvilla 
considcra  the  animal  to  be  of  the  first  consequence,  he  distinguishes 
under  the  name  of  Bullaa  those  species  which,  whether  their  shell 
be  external  or  internal,  have  the  foot  thickest  and  not  dilated  into 
natatory  appendages,  having,  in  fact,  habits  different  from  the  Bulla, 
according  to  his  acceptation  of  the  term,  which  swim 
very  well  and  creep  very  badly.  He  divides  Bullaa 
Into— 

1st  Those  species  which  have  an  internal  shell 
very  incompletely  rolled  up  without  spire  or  colu- 
mella, and  selects  as  his  example  Bullosa  aperta,  the 
species  figured  in  the  preceding  page. 

2nd.  Those  species  whose  shell  is  internal  and 
rery  incompletely  rolled  up,  with  a  columella  and 
alveolar  spire  (spire  rentree),  and  gives  as  an  example 
Bulla  ampulla. 

3rd.  Species  whose  shell  is  internal,  the  lateral 
lobes  cirrhous  and  more  developed,  and  gives  as 
*■  an  example  Ferussac's  Bullira  (Quoy  et  Oaimard), 
here  figured  from  the  'Atlas  Zoologique'  of  the  voyage  of  the  Uranie. 
In  the  '  Additions  and  Corrections '  to  his  '  Malacologie/  De  Blain- 
ville  says,  that,  in  studying  more  attentively  the  species  of  these  two 
genera,  it  seems  to  bun  that  the  greater  part  would  be  better  placed 
under  Bulla  than  under  Bullaa,  where  he  would  leave  only  the 
species  which  serves  for  the  type,  and  another  which  was  brought 
from  the  seas  of  Australia  by  Quoy  and  Oaimard.  He  then  proposes 
■n  entirely  new  arrangement  into  seven  groups  represented  by  the 
following  genera  : — 1.  BulUna  (Bulline) 
of  Ferussac,  with  a  projecting  spire 
{example  Bulla  Lajoniairiana,  Bast) 
2.  Apluitre  (Schum.)  3.  Bulla,  i.  Alyt 
(Montf.)  5.  The  form  represented  by 
Bulla  fragilii.  6.  Scaphander  (Montf.), 
which   is   Bulla    lignaria.      7.    Bullaa 

Sormttui.     Cuvier  observes  that  this 


ftrniiniifaMBm  not   g^   guffleient    certainty  in    the 

imperfect  materials  afforded  by  Adanson  to  enable  him  to  found 
either  a  genus  or  even  a  species  on  them.  De  Blainrille  places  it  ss 
a  genus  next  to  Lobaria;  but  his  description  and  figure  are  taken 
from  Adanson,  and  he  is  obliged  to  add  that  it  is  established  upon  an 
animal  "  asses  incompletement  oonnu." 

Bulla.  Besides  the  trie  Bullida,  the  heterogeneous  .BuOa  of  Linnwus 
comprised  some  of  the  Plii/ite  and  Ackalirur,  sjidof  the  Ovula,  Tercbella, 
Pyrvta,  4c. :  in  short,  the  genus  comprised  animals  of  entirely 
different  organisation.  Terrestrial  and  marine  testacea — the  former 
breathing  air  and  the  latter  respiring  water — were  there  placed  aide 
by  side.  Lamarck  retains  the  name  (and  Cuvier  seems  to  adopt  his 
arrangement)  for  the  species  whose  she!)  covered  by  a  alight  epidermis 
is  sufficiently  large  to  afford  a  retreat  to  the  animal,  and  is  more 


Bulla  fragilii. 
A,  the  shell  iliowin?  the  aperture ;  C,  a  view  of  the  spiral  end,  ihowina;  the 
way  La  which  the  ahetl  Is  rolled  up ;  D,  the  anlmaL 

perfectly  rolled  up  than  the  shell  of  Bullaa.  Lamarck  describes  the 
shell  of  his  Bulla,  ss  completely  rolled  up  (enrouleo),  showing  itself 
constantly  uncovered.  It  ia,  generally  speaking,  only  partially  enveloped 
by  the  animal,  which  can  retreat  into  it  almost  entirely ;  has  no  distinct 
Columella  nor  any  true  spire,  iinlrss  indeed  that  term  be  applicable 
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to  the  apex  of  Bulla  fragWi,  which  we  now  proceed  to  describe.  Its 
shell  is  ovate-oblong,  very  thin  and  fragile,  of  a  horn  colour,  with 
very  small  transverse  stria;,  and  the  apex  rises  into  the  rudiment  of 
a  projecting  spire. 

It  is  the  AkerabaUata  of  0.  F.  Miiller,  and  is  not  uncommon  on  the 
British  coasts.  We  now  proceed  to  give  an  example  of  those  species 
which,  while  they  have  a  little  more  solidity  than  Bulla  fragilii,  are 
still  vary  delicate  and  fragile  in  their  texture. 

B.  Velum.  The  shell  is  very  delicate,  of  a  very  light  boro-oolour 
when  in  fine  condition,  with  a  snow-white  band  about  the  middle, 
bordered  on  each  side  with  a  broad  dark-brown  one  ;  the  apex  sod 
base  are  white,  both  bordered  with  dark  brown  bands. 


B.  ampulla.  The  shell  is  ovate  and  aubglobose,  beautifully  mottled 
with  white,  plum-colour,  and  reddish.  Instead  of  a  spire  there  is  an 
umbilical  alveolus.  Lamarck  gives  as  a  locality  both  the  Indian  and 
American  oceans ;  Deehayea,  the  European  ocean  and  the  Indies. 


B.  lignaria  (Scaphander  lignariut)  is  a  common  species  on  our  coasts. 
It  has  a  testaceous  stomach  or  gizzard,  so  irell  known  as  the  vehicle 
of  Oioeui's  half  error,  half  fraud.  He  found  these  testaceous  gixxards 
and  elevated  them  immediately  to  the  rank  of  shells  '  sui  generis ' 
literally,  for  he  gave  the  genua  his  own  name,  and  imposed  upon 
many :  be  went  so  far  as  to  describe  the  habits  of  his  pretended 
testaceous  animal.  Drapamaud  firat  exposed  this  piece  of 
charlatanry. 

B.  Uydatci,  LinnEBUB,  and  B.  CranchU,  Leach,  are  found  in  tho 
British  seas.  B.  media,  Philippi,  B.  columns,  Chiaje,  are  recorded  as 
British,  but  may  be  regarded  as  doubtful. 

The  following  genera  of  Bullida  are  found  in  Great  Britain  :— 
Cylichna,  eight  spucios  [Ctlichna]  ;  Ampliisphyra  hyalina;  TornattUa 
fatciata;  AkerabuUata  ;  Bulla,  two  species ;  Scaphander  lignariut  ; 
PAiline,  six  species. 

Fottil  Bullida. 

Lamarck  enumerates  four  fossil  species,  all  of  them  from  Grignon  ; 
G.  Sowerby  says  that  such  are  only  to  be  distinguished  in  the  Tertiasy 
Beds  and  in  the  Greensand.  Deshayes  in  his  tables,  speaking  of 
tertiary  fossils  only,  gives  two  fossil  species  of  BuUaa,  one  from  the 
sub-Apennine  Beds,  and  one  from  Paris.  Of  Bulla  he  enumerates 
twenty-three  fossil  in  the  Tertiary  Beds ;  and  of  these,  two  are  both 
living  and  fossil,  namely,  B.  lignaria  and  B.  ampulla.  The  first  be 
places  in  Sicily,  in  the  sub-Apennine  Beds  (Italy),  and  the  English 
Crag  at  Bordeaux  and  Dax,  inTouraine,  at  Turin,  Angers,  Paris,  and 
Valognee ;  in  short,  in  the  beds  of  the  Pliocene,  Miocene,  and  Eocene 
periods  of  LyelL  The  second,  Deshayes  quotes  as  occurring  in  beds 
of  the  Pliocene  period  only,  namely,  those  of  Sicily  and  the  sub- 
Apennine  Beds  (Italy).  In  his  edition  of  Lamarck  (vol  vii.,  1636,)  he 
takes  no  notice  of  B.  ampulla  as  a  fossil,  but  notices  B.  Mr-iota  (which 
he  observes  has  been  confounded  with  B.  ampulla)  as  a  fossil  speciest 
He  also  remarks  on  the  confusion  between  B.  talida  and  B.  cyliniirica, 
and  proposes  that  B.  selida  should  take  the  name  of  B.  cylmdrica  ; 
that  the  B.  cylmdrica  of  Bruguibea,  living  in  the  Mediterranean  and 
European  seas,  should  be  called  B.  cylindroma  (Pennant's  name) ;  and 
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that  the  fossil  Bulla  from  the  environs  of  Puis,  confounded  with  the 
latter,  should  be  named  B.  Brugiuirci. 

Do  Blaintille  places  under  hie  family  of  Aeerata,  the  genus 
Gattcroptera,  whose  body  is  divided  into  two  parte,  the  posterior  being 
globular  and  joined  by  a  peduncle  to 
the  anterior  portion,  which  ia  email, 
bat  enlarged  on  each  aide  into  a  con- 
siderable muacular  expansion  trans- 
versely oval,  and  cut  or  hollowed  out 
in  the  middle,  both  above  and  below, 
rendering  the  expansion  bilobated,  as 
it  were,  and  an  organ  for  swimming,  Gasltropiera  Meckth. 

in  place  of  a  foot  for  creeping.     The  lateral  gill  is  uncovered ;  there 
is  do  ahull.     Example,  G.  Mtckdi,  from  the  Sicilian  seas. 

BULLRUSB  the  English  name  of  Typha  latifolia  and  T.  angmtifolia, 
two  wild  marsh  plants  bearing  long  black  cylindrical  manses  of  flowers. 
The  name  ia  also  sometimes  applied  to  Scirjwt  laetutrit,  a  tall  rushy- 
looking  plant  from  which  the  bottoms  of  chairs,  mats,  to.,  are  often 
manufactured.     [Typha;  SciBPCi.] 

BULLRUSHWORT&    [Tl 

BULL-TROUT.    [SiLMo.1 

BULLY  or  BULLET-TREE.     [Mnirjaops.] 

BUMASTES,  a  genus  of  Trilobita  thus  named  by  Sir  B.  Hurohison, 
includes  the  B.  Barriaitii,  or  Ban  Trilobite,  which  occurs  in  the  Upper 
Silurian  Strata. 

BUHELIA,  a  genua  of  plants  belonging  to  the  natural  order 
Sapolacta.  Many  of  the  species  are  used  in  medicine,  B.  nigra  has 
a  bitter  and  astringent  bark,  which  is  used  in  fevers.  The  wood  is 
very  hard.  B.  rflwo  has  a  milky  fruit  The  fruit  of  B.  lycioida  is 
austere,  with  some  (weetness,  and  is  said  to  be  useful  in  diarrhoea.  The 
flowers  of  B.  gravtolcjii  hare  a  heavy  unpleasant  odour.  (Lindley, 
VtgttahU  Kingdom.) 

BU'NIUM,  a  genus  of  plants  belonging  to  the  natural  order 
Umbdlifcra,  the  sub-order  Orthapermtiz,  and  the  tribe  Amminra.  It 
has  an  obsolete  calyx  ;  obcordate  petals,  with  a  broad  obtuse  indexed 
point ;  an  oblong  fruit,  the  carpels  with  5  filiform  equal  ridges ;  the 
interstices  wilh.l  or  3  vittaj ;  the  stylopodium  conical  The  species 
are  perennial  herbs  with  usually  tuberose  and  globose  roots,  square 
stems,  compound  leaves,  and  white  Sowers. 

B.JUxuonm,  the  Pig- Nut,  has  a  general  involucre  of  1-3  leaves,  par- 
tial more  numerous ;  fruit  oval,  narrowing  upwards,  crowned  with  the 
elongated  stylopodium  and  erect  styles,  interstices  with  3  vittea.  This 
species  is  the  B.  denvdafvm  of  Do  Csndolle  :  it  is  a  native  of  the 
west  and  south  of  Europe,  and  plentiful  in  Groat  Britain.  It  has  a 
nearly  globular  root,  of  a  black  or  chestnut  colour  on  the  outside  and 
white  inside.  It  has  an  aromatic  sweet  taste,  and  is  frequently  dug 
up  and  eaten  by  children.  It  is  called  in  this  country  by  many  names, 
as  Earth-Nut,  Ar-Nut,  Kipper-Nut,  Hawk-Nut,  Jul- Nut,  Earth  Chest- 
nut, and  Ground-Nut.  The  synonyms  are  almost  as  numerous  in  the 
French  and  German  languages.  Pigs  are  very  fond  of  this  nut,  and 
get  fat  when  they  are  allowed  to  feed  on  them.  When  boiled  they 
are  a  pleasant  and  nutritious  food.  Roasted,  they  are  preferred  by 
some  people  to  chestnuts,  and  are  often  in  this  country  and  on  the 
Continent  added  to  soup  or  broth. 

B.  BuibocaMtaauin  of  Linnsjus  is  a  different  species  from  the  latter, 
though  often  confounded  with  it.  Its  general  and  partial  involucres 
are  composed  of  numerous  leaves,  the  fruit  oblong,  crowned  with  the 
short  stylopodium  and  reflexed  styles,  the  interstices  with  single  vittsa. 
This  plant  has  been  discovered  in  chalky  fields  in  Cambridgeshire 
and  Herts,  and  is  probably  more  generally  diffused.  George  Don 
enumerates  in  the  '  Gardener's  Dictionary '  sixteen  species  of  Ilunium. 


Triassic  system  of  strata,  as  understood  in  Germany  (the  lowest  part  of 
our  Heaozoic  Series).    The  three  parts  are — 
Keuper  above,  marly. 
Muschelkalk  in  middle,  calcareous. 
Bunter  Sandstein  below,  arenaceous. 
This  classification  is  applicable  to  England  by  retrenching  the  middle 
term.      Sir  R.  Murchioon  is  of  opinion  that   part   of   the   Bunter 
Sandstein  (Ores  BigamS  of  Franco)  belongs  to  the  Paheosoic  Series, 
but  no  proof  of  this  is  yet  published. 

BUNTING  is  the  common  name  applied  to  a  number  of  small 
Birds  belonging  to  the  order  Jittatorrt  and  the  family  Emberiadte. 
The  Common  Bunting,  the  Yellow  Bunting,  the  Cirl  Bunting,  and 
the  Ortolan  Bunting,  all  British  birds,  are  aperies  of  the  genus 
Embcriza  [Kmbhuza]  ;  whilst  the  Snow  Bunting  and  the  Lapland 
Bunting,  also  British,  are  referred  by  Yarrell  to  the  genus  Pkctro- 
phana.     rEMEsniziLis.] 

BU'PALUS,  a  genus  of  Insects  belonging  to  the  order  Zeptdopiero 
and  the  family  Gtomttrida.  It  hss  the  following  characters  : — Palpi 
very  abort;  antenose  in  the  males  pectinated  '        " 

in  the  females  simple ;  wings  ei " "'    ' 
in  the  males  1      " 
furnished  with 

B.  piniarim,  the  Bordered  White  Moth,  is  a  beautiful  moth,  which 
when  the  wings  are  expanded  measures  rather  more  than  an  inch  in 
width.    Its  wings  on  the  upper  side  are  of  a  dusky  brown  colour,  and 
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adorned  with  numerous  pale  yellow  spots  ;  and  beneath  clouded  with 
the  same  dusky  colour  and  having  two  brown  stripes.  The  caterpillar 
is  green,  with  a  white  longitudinal  stripe  down  the  middle  of  the 
back,  and  four  other  stripes  of  a  yellowish  colour  placed  two  on  each 
side  of  this.  It  feeds  upon  the  Pintu  syleeirrta  and  P.  abia,  in  the 
neighbourhood  of  which  species  of  firs  the  moth  ia  not  uncommonly 
seen  flying  during  the  day-time. 

{Stephens,  IUtulraliom  of  Britith  Entomology.) 

BU'PHAGA  (Bvptiagvi,  Brisson),  a  genus  of  Birds,  whose  form  in 
some  points  resembles  that  of  the  Mcmlida  (Blackbirds),  while  its 
habits  approach  those  of  the  Sturmida  (Starlings) ;  but  the  form  not- 
withstanding presents  such  strong  points  of  difference  that  most 
ornithologists  agree  in  viewing  it  as  the  type  of  a  family,  Buphaffida, 
of  which  at  present  it  is  the  only  genus.  The  folio  wing  is  Temminok's 
generic  character: — Bill  strong,  large,  obtuse,  nearly  quadrangular; 
lower  mandible  stronger  than  the  upper ;  both  swollen  towards  the 
point.  Nostrils  basal,  oval,  half  closed  by  a  vaulted  membrane. 
Feet  moderate ;  shank  (tarsus)  longer  than  the  middle  toe ;  three 
toes  before,  one  behind,  the  lateral  toes  aqua],  the  external  toe  con- 
joined at  the  base,  the  internal  one  divided;  claws  hooked,  compressed. 
Wings  moderate ;  the  first  quill  very  short,  the  second  nearly  the 
length  of  the  third,  which  is  the  longest. 

The  species  live  principally  upon  those  parasitic  insects  the  lams 
(maggots)  of  which  are  hatched  under  the  akin  of  some  of  the  larger 
ruminants  and  birds,  a  mode  of  life  which  is  followed  by  some  of  the 
Crows  (Corrida)  and  the  Pastors.  The  quadrupeds  on  whom  the 
Bttphaga  waits  are  principally  those  of  the  ox-family,  the  antelopes, 
and  the  camels,  sod  generally  the  other  ruminants  both  wild  and 
tame.  Fixed  on  the  backs  of  these  by  his  cramp-irons  of  claws  the 
Beef-Eater,  ss  be  hss  been  called  by  the  English,  and  Pique-Bceuf  by 
the  French,  digs  and  squeeses  out  with  his  forceps  of  a  beak  the 
larva  that  lies  festering  under  the  tough  hide  of  the  quadruped. 

Le  Vaillant  gives  the  following  aocount  of  the  habits  of  Buphaga 
Africtma,  which  is  distributed  through  Southern  Africa,  and  found 
also  at  Senegal : — The  bill  of  the  Pique-Bosuf  ia  fashioned  as  a  pair  of 
solid  pincers  to  facilitate  the  raising  up  out  of  the  hides  of  quadrupeds 
ths  larva)  of  the  gadflies,  which  are  there  deposited  and  nourished  ; 
the  species  therefore  anxiously  seeks  out  the  herds  of  oxen,  of  buffa- 
loes, of  antelopes — of  all  the  quadrupeds,  in  short,  upon  which  these 
gadflies  deposit  their  eggs.  It  is  while  steadied  by  a  strong  gripe  of 
the  claws  in  the  tough  and  hairy  hide  of  these  animals  that  with 
strong  blows  of  the  bill  and  powerful  squeeses  of  the  skin  at  the  place 
where  the  bird  perceives  an  elevation  which  indicates  the  presence  of 
a  maggot,  he  extracts  it  with  effort.  The  animals  accustomed  to  the 
treatment  bear  with  the  birds  complacently,  and  apparently  perceive 
the  service  which  they  render  to  them  in  freeing  them  from  these 
true  parasites,  which  live  at  the  expense  of  their  proper  substance. 
The  Pique-BoDufs  however  are  not  the  only  birds  that  perch  upon  the 
backs  of  quadrupeds  and  large  birda,  for  many  other  omnivorous 
species  have  the  same  habit  ;  but  these  last  content  themselves  with 


Beef-Ester  {Sufhafa  tryilavr^puAa),  male, 
only  taking  away  the  parasites  which  are  attached  to  the  skin  of  those 


albicoUit  (Le  Corbrrau)  e; 


is  well  U  the  Piquo-Bceufs. 
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The  Pique-Booafs  are  generally  seen  in  company,  but  they  never 
fly  in  large  flocks.  Le  Vaillant  rarely  saw  more  than  six  or  eight  in 
the  same  herd  of  buffaloes  or  antelopes;  and  M.  Riippell  never 
observed  them  except  in  bands  consisting  but  of  few  individuals 
about  the  camels  of  his  caravan.    They  are  very  wild  and  difficult  of 

2  preach,  so  that  there  is  no  chance  of  obtaining  either  the  one  or 
e  other  species,  except  by  hiding  behind  an  ox  or  a  camel  and 
driving  it  gently  in  the  manner  of  a  stalking  horse  towards  those 
beasts  on  whose  backs  the  birds  are  perched.  When  sufficiently  near 
the  fowler  shows  himself,  and  brings  them  down  while  on  the  wing. 
Besides  the  larva?  of  the  gadfly,  these  birds  eat  the  ticks  when  they 
are  full  of  blood,  and  all  sorts  of  insects  generally. 

B.  erythrorhyncha  was  received  by  Temminck  some  years  since 
from  the  Cape  of  Good  Hope,  whither  it  had  been  brought  with  a 
number  of  other  birds  from  Madagascar.  Temminck  says  it  is  dis- 
tinguished from  its  congener  by  a  smaller  and  less  powerful  bill,  by 
the  red  colour  of  that  organ  (whence  it  is  called  in  French  Pique- 
Bosuf,  Bec-Corail — Beef-Eater,  Coral-Bill) — by  the  more  sombre  tints 
of  its  upper  plumage,  and,  finally,  by  its  smaller  proportions.  The 
upper  parts,  head,  and  throat  in  the  adult  are  ash-brown,  glazed  as  it 
were  with  bluish ;  the  lower  parts  are  yellowish-rust  or  dark  Isabella- 
colour.  The  total  length  is  7  inches,  about  one-third  less  than 
B.  Africana,  whose  bill  is  yellow,  and  whose  geographical  distribu- 
tion seems  to  lie  inr  the  southern  districts  and  on  the  western  coasts — 
parts  of  the  country  to  which  Temminck  expresses  his  belief  that 
B.  erythrorhyncha  does  not  penetrate.  Temminck,  from  whose  work 
our  figure  and  description  are  taken,  says  that  no  particulars  as  to 
the  structure  of  the  nest,  its  position,  or  the  period  of  incubation,  are 
yet  known. 

BUPLEURUM  (from  0©Si,  ox,  and  vKtvpor,  side),  a  genus  of  plants 
belonging  to  the  natural  order  UmbeHifera,  the  sub-order  Orthospermea, 
the  tribe  Ammmea.  It  has  an  obsolete  calyx ;  entire  roundish  petals, 
with  a  closely  involute  broad  retuse  point ;  the  fruit  subdidymous ; 
carpels  with  equal  winged  or  filiform  and  sharp  or  obsolete  ridges ; 
interstices  with  or  without  vittee;  stylopodium  depressed.  The 
species  are  quite  smooth,  herbs  or  shrubs.  The  leaves  are  rarely  cut, 
in  most  instances  being  quite  entire.  This  arises  from  their  possessing 
no  lamina ;  they  are  composed  entirely  of  the  petioles,  and  are  in  fact 
phyllodia.    The  flowers  are  yellow. 

There  are  about  fifty  species  of  Bupleurum.  They  are  natives  of 
temperate  climates  in  most  parts  of  the  world,  and  are  known  by 
the  common  name  of  Hare's-Ear.  When  eaten  by  cattle  they  are 
supposed  to  injure  them  and  cause  distension  of  the  abdomen ;  hence 
the  generic  name.  B.  rotundifolium  is  the  Thorow-Wax  of  the  herba- 
lists. It  has  a  branched  stem,  with  oval  perfoliate  leaves,  and  the 
fruit  with  striate  interstices.  It  was  supposed  to  possess  especial 
virtues  as  a  vulnerary,  but  there  is  no  question  now  that  wounds  are 
better  without  any  such  applications.  There  are  three  other  British 
species,  B.  tenuitsimum,  B.  arutatum,  and  B.falcatum.  The  species  are 
sometimes  cultivated  in  gardens.  The  annual  species  only  require  to 
be  sown  in  the  open  ground  early  in  the  spring.  The  perennial  may 
be  increased  by  dividing  their  roots ;  the  shrubby  by  cuttings. 

(Don.  Oard.  Diet. ;  Babington,  Man.  of  Brit.  Bot.) 

BUPRE'STIDjE,  a  family  of  Coleopterous  Insects  of  the  section 
Pentamera  and  subjection  Sternoxi  (Latreille).  The  section  Siernoxi 
is  composed  of  two  great  groups  or  families,  Bupreetidce  and  Materida: 
the  species  of  the  former  group  are  distinguished  from  the  latter 
principally  in  having  the  tarsi  dilated  (the  penultimate  joints  of  which 
are  bilobed)  and  furnished  beneath  with  velvet-like  pellets;  the  thorax 
nearly  straight  behind,  and  the  mandibles  entire,  that  is,  without  any 
notches  internally  near  the  apex ;  and  likewise  in  having  the  terminal 
joints  of  the  palpi  cylindrical,  or  nearly  so. 

The  form  of  the  body  in  the  Bupreetidm  is  somewhat  ovate,  the 
apex  of  the  elytra  being  more  or  less  pointed,  and  the  base  of  the 
thorax  of  nearly  equal  width  with  that  of  the  elytra ;  the  head  is 
placed  almost  vertically,  and  is  deeply  inserted  into  the  thorax,  so 
that  the  eyes  nearly  come  in  contact  with  that  part. 

In  splendour  of  colouring  this  family  of  insects  surpasses  all  others 
among  the  Beetle  Tribe,  the  Oetoniadas  perhaps  excepted.  Green 
appears  to  be  the  most  frequent  colour,  but  shades  of  blue,  red, 
golden  or  copper-like  hue  are  not  uncommon,  and  these  colours  are  in 
most  cases  brilliant,  or  as  it  were  burnished. 

The  Buprettida  are  found  on  the  trunks  and  leaves  of  trees,  and 
likewise  on  flowers  (on  the  latter  more  particularly  the  smaller 
species),  and  when  touched,  or  frequently  even  when  approached, 
they  apply  their  legB  and  antennae  close  to  the  body,  and  allow  them- 
selves to  fall  to  the  ground,  a  means  of  escape  frequently  practised  by 
insects ;  they  crawl  slowly,  but  in  hot  sunny  weather  are  frequently 
on  the  wing,  and  fly  rapidly. 

About  500  species  have  been  discovered  belonging  to  this  tribe, 
which  are  for  the  most  part  from  the  tropics.  In  this  country  about 
20  species  have  been  found  at  large,  of  these  however  several  have 
most  probably  been  imported  with  timber  in  which  their  larvae  feed. 

The  genus  Bupregtie,  which  is  now  only  restricted  to  a  few  of  the 
species  of  this  family,  is  distinguished  principally  by  the  following 
characters : — Antennae  serrated  from  the  third  or  fourth  joint  to  the 
apex;  labrum  attenuated  and  slightly  exnarginated  anteriorly;  sou- 
tellum  distinct;  body  nearly  ovate. 


The  elytra  of  this  genus  have  been  found  fossil  at  Stonesfield. 

BUPRESTIS.    [Buprestidje.] 

BURATITE,  a  mineral  consisting  of  a  Carbonate  of  Copper,  Zinc, 
and  Lime,  with  water.  It  occurs  in  bluish  radiating  needles.  It 
has  a  specific  gravity  of  3*2.  It  is  found  at  Chessy  in  France,  in  the 
Altai  Mountains,  and  Tuscany. 

BURDOCK,  the  common  name  for  the  species  of  Arctium,  a  genua 
of  plants  belonging  to  the  natural  order  Compotitce.  This  genni 
is  distinguished  by  its  globose  involucre,  the  bracts  terminating  in 
hooked  points,  and  imbricated,  the  flat  receptacle  with  rigid  subulate 
scales ;  the  fruit  compressed,  oblong ;  the  pappus  short,  pilose,  and 
distinct.  Two  species  of  this  genus  are  common  in  Great  Britain. 
A.  ma  jut,  the  Greater  Burdock,  is  characterised  by  its  large  subcorynv 
bose  heads  and  its  cordate  ovate  leaves,  the  lowermost  of  which  attain 
a  very  large  size.  A.  minut,  the  Lesser  Burdock,  has  small  heads, 
which  are  racemose.  The  leaves  are  smaller  than  in  the  last  species. 
They  were  both  described  as  Arctium  Lappa  by  Sir  J.  E.  Smith 

BURGEON,  or  BOURGEON,  an  obsolete  English  and  modern 
French  name  of  a  Leaf-Bud.    [Bud.] 

BURMANNIA'CEiE,  Burmanniads,  the  Burmannia  Tribe,  a 
natural  order  of  plants  belonging  to  Lindley' s  group  of  Epigynoni 
Endogens.  It  was  first  constituted  by  Sprengel  as  a  separate  order, 
and  is  sometimes  made  a  section  of  AmaryUidacea.  The  species  of 
plants  belonging  to  this  order  are  herbaceous,  with  tufted  radicle, 
acute  leaves,  or  none  at  all,  with  terminal  flowers,  which  are  sessile 
upon  a  2-  or  3-branched  rachis,  or  solitary.  The  flowers  are  her- 
maphrodite ;  the  perianth  tubular,  superior,  coloured,  membranous, 
with  6  teeth,  the  3  inner  ones  minute,  the  outer  larger,  with  a  wing  or 
keel  at  the  back ;  the  stamens  8,  inserted  in  the  tube  opposite  the 
petals,  with  sessile  2-celled  anthers  opening  tran  versely  with  a 
fleshy  connective,  and  sometimes  S  sterile  stamens  alternate  with 
them ;  the  ovary  inferior  or  3-celled,  many-seeded,  with  the  dissepi- 
ment* alternate  with  the  wings  of  the  perianth ;  the  style  single ;  the 
stigma  8-lobed,  petaloid ;  the  capsules  covered  by  the  withered 
perianth,  or  3-celled,  bursting  irregularly;  the  seeds  being  numerous, 
minute,  striated  with  an  aril,  fleshy  albumen,  and  minute  embryo. 

The  genus  Burmannia,  on  which  this  order  has  been  founded,  is 
variously  assigned  by  different  botanists.  JuBsieu  placed  it  in  Brome- 
liacea.  Brown  in  Juncacem,  Yon  Martius  in  HydrocharacctB,  Blume 
places  it  between  Juncacece  and  Iridacea,  Lindley  between  Apottanacea 
and  Orchidaeea,  and  there  can  be  little  doubt  of  the  propriety  of  con- 
stituting it  a  distinct  order.  The  species  are  natives  of  Asia,  Africa, 
and  America.  The  genera  referred  to  this  order  are  Burmannia, 
Gonyanthes,  Gymtiotiphon,  Apteria,  Dictyoetega,  Oymbocarpa,  and 
Stenoptera.  There  are  about  80  species.  They  have  not  very  conspi- 
cuous properties ;  the  Apteria  aetaeea  is  said  by  Nuttall  to  possess 
tonic  and  astringent  properties.  Burmannia  casrulea  is  also  said  to 
have  a  flavour  very  similar  to  that  of  green  tea. 

(Lindley,  Natural  System;  Burnett,  Outline*  of  Botany.) 

BURNET.    [Sakguxborba  ;  Poterium.] 

BUR-REED.    [Sparganium.] 

BURSAWA,  the  name  of  a  genus  of  Polygastric  animals,  with  a 
membranous  body,  short,  and  a  little  bent  upon  itself,  so  as  to  be 
concave  below  and  convex  above. 

Lamarck  places  Bunaria  among  his  Infusoria,  observing  that  their 
body  is  delicate  and  membranous,  and  remarkable  by  its  concave  form 
on  one  side,  which  sometimes  puts  on  the  appearance  of  a  boat,  some- 
times of  a  purse.  Their  movements  are  not  lively,  and  it  is  Baid  that 
they  are  irregular,  so  that  when  they  describe  a  spiral  line  from  right 
to  left  and  raise  themselves  in  the  water  they  move  with  tolerable 
swiftness;  but  when  they  return  or  descend  they  only  proceed 
slowly,  a  difference  of  velocity  attributable  to  their  form.  They  are 
abundant  in  fresh  and  stagnant  waters,  and  sea-water.  There  are 
many  species ;  the  most  common  is  Bunaria  truncatdla.  It  is  so 
large  as  to  be  visible  to  the  naked  eye,  and  is  found  in  ditch-water. 

According  to  Ehrenberg,  the  Bursaria,  as  well  as  the  Loxodes,  the 
Trachdia,  Ac.,  have  an  intestinal  tube  furnished  with  csecal 
appendages  which  open  anteriorly  at  the  inferior  surface  of  the  body, 
and  posteriorly  at  its  extremity.  The  mouth  is  without  cilia  or 
hooks,  and  there  is  no  ciliary  circle  on  the  front.  The  Bursaria 
differ  besides  from  the  other  two  genera  by  the  form  of  the  upper 
lip,  which  is  compressed,  subcarinated,  or  swollen,  and  not  contracted. 
The  body  of  the  Bursaries  is  for  the  most  part  covered  with  cilia. 

Some  of  the  species  are  found  parasitical  in  other  animals.  B.  enio- 
zoon  and  B.  intestinalis,  and  others,  are  found  in  the  rectum  of  the 
frog.    • 

BURSATELLA,  a  genus  of  Marine  MoUutca  without  any  traces  of 
a  shell,  placed  by  De  Blainville  tinder  his  second  family  Aplytiaeea  of 
his  third  order,  MonopUurobranchiata,  of  his  ParaeephalopKora 
monoica.  The  following  is  De  Blainville's  definition  of  the  genus, 
which,  in  his  arrangement,  comes  between  Dolabella  and  Notarchut. 
Rang  thinks  it  ought  to  belong  to  the  genus  Aplysia  : — 

Body  subglobular;  below,  an  oval  space  circumscribed  by  thick 
lipB,  indicating  the  foot;  above,  a  symmetrical  oval  opening  with 
thick  lips,  formed  by  the  complete  junction  of  the  natatory  appendages 
of  the  mantle,  and  communicating  with  a  cavity  in  which  are  found 
one  very  large  free  gill  and  the  vent.  The  tentacula  are  four,  divided 
and  ramified,  besides  two  buccal  appendages. 
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BURSERA.  [BonsEltAC**.]  Bartcra  pankvtata  jie\te  tint  Bab  d* 
Colo-pkane. 

BURSERA'CE-E,  ■  natural  order  of  Eiogenoua  plant*,  consisting 
of  balsamic,  reaiuous,  or  gummy  plants  with  pinnated  leaves  and  Bmall 
hermaphrodite  or  unisexual  polypetoJous  flowers,  with  a  superior 
ovary  seated  in  a  large  circular  disk.  The  fruit  is  a  2-5-celled  drupe, 
with  its  rind  sometimes  splitting  into  valve*.  It  was  formerly 
inclnded,  among  other  orders,  in  the  Tirtbinlaear.  of  Juaaieu,  but  it 
differs  from  Amyridactje  and  Anacardiaaeos  in  its  compound  fruit 
Myrrh,  frankincense,  olibanum,  balsam  of  Acouctu,  gum  elemi,  balm 
of  Oilead,  and  opobalsamum,  or  balsam  of  Mecca,  are  all  products  of 
different  species  of  the  order.  Id  his  '  Vegetable  Kingdom,'  Lindley 
includes  this  order  under  A  myndacrjt.  [Amybidacr*.]  It  forms  a 
section  of  that  order  called  Jlwierida. 

BUSB-BDCK.    [Ahtilop**.] 

BUSTAMITE,  a  Mexican  Mineral  consisting  of  Silica,  Manganese, 
and  Lime.  It  occurs  in  spherical  and  reniform  masses.  It  has  a 
hardness  of  8  to  B'6,  and  a  specific  gravity  of  32. 

BUSTARD,  the  English  name  of  a  Bird  belonging  to  the  genus 
Otii.  The  species  are  land-birds  whose  proper  position  in  the  orni- 
thological system  has  caused  some  embarrassment  to  zoologists. 
Temminok  places  the  genus  (Hit  under  his  twelfth  order,  Cwtortt 
(Runners),  observing  that  the  genera  Strulhio,  Rhea,  and  Catmariut 
ought  to  stand  at  the  head  of  that  order.  Cuvier  arranges  the 
Bustards  under  the  iVein'roifret,  bis  second  family  of  his  fifth  order 
(fickaaaiern,  —  Gralltt,  Lion.)  of  birds,  between  the  Cassowaries  on  one 
side  and  (Edicntmai  (Thick-Kneed  Bustard  or  Stone  Curlew)  on  the 
other.  Temminok  nukes  Curtoritu  immediately  succeed  it,  and 
observes  that  among  the  species  of  that  genus  the  passage  between 
Olit  and  Cunoriut  may  be  possibly  found.  It  appears  that  the 
Bustards  partake  of  the  organisation  of  the  Steuthious,  Gallinaceous, 
and  Wading  Birds  (fichaaaiers, — GraUatorrt).  Rhea,  without  alluding 
to  the  Dodo  on  the  Struthious  side,  C&bVenemut  on  that  of  the  Rovers, 
and  the  Turkey  on  the  side  of  the  Gallinaceous  birds,  make  near 
approaches  to  the  genus  under  consideration  ;  while  the  Carisima  of 
Briflson  {AficradactylvJ  of  Geoffrey,  Dicltolophut  of  Illiger),  a  South 
American  form,  seems  te  be  one  of  its  nearest  representatives  on  the 
new  continent  [C  ahiama.]  Vigors  places  the  genua  in  hie  family 
SlntlMonidos  (order  Satora),  which  occupies  a  position  between  the 
Cracida  and  the  Tctramida,  while  it  approximates  to  the  Grvida  and 
Oharadriada  in  the  order  Gratiatora  ;  and,  taking  all  the  circum- 
atanoe*  into  consideration,  this  seems  to  be  the  beat  arrangement 
hitherto  proposed. 

The  Bustards  live  generally  in  open  countries,  preferring  plains  or 
wide-spreading  extensive  downs  dotted  with  low  bushes  and  under- 
wood— localities  which  give  them  an  opportunity  of  descrying  their 
snemy  from  afar.  They  are  laid  to  fly  but  rarely,  running  from 
danger  with  exceeding  swiftness,  and  using  their  wings  like  the 
ostriches  te  accelerate  their  course.  When  they  do  take  wing  their 
Sight  is  low,  and  they  skim  along  the  ground  with  a  sufficiently  rapid 
and  sustained  flight  Their  food  consists  of  vegetables,  insects, 
worms,  grain,  and  seeds.  They  are  polygamous,  one  male  living  with 
many  females,  which,  after  fecundation,  live  solitary.  Temminok  says 
that  it  would  aeem  that  they  moult  twice  a  year,  and  that  the  males 
in  the  greatest  number  of  species  differ  from  the  females  in  having 
extraordinary  ornaments,  and  in  possessing  a  more  variegated 
plumage.  Re  farther  observes  that  the  young  males  wear  the  garb 
of  the  female  during  the  first  and  second  year,  and  adds  hie  suspicion 
that  the  males  in  winter  have  the  same  plumage  as  the  females. 
Cuvier  notices  their  massy  port  and  the  slightly  arched  and  vaulted 
upper  mandible  of  their  beak,  which,  with  the  little  webs  or  palmn- 
tiona  between  the  bases  of  their  toe*,  recal  the  form  of  the  Gallinaceous 


birds  ;  but  he  adds  that  the  nudity  of  the  lower  part  of  their  legs,  all 
their  anatomy,  and  even  the  flavour  of  their  flesh,  place  them  among 
the  QraUatora,  and  that,  as  they  have  no  hind  tee,  their  smallest 
species  approach  nearly  to  the  Plovers. 

The  following  is  the  character  of  tho  genua  :— 

Bill  of  the  length  of  the  head  or  shorter,  straight,  conical,  com- 
pressed, or  lightly  depressed  at  the  baas;  point  of  the  upper  mandible 
a  little  arched  (voutee.) 

Nostrils  oval,  open,  approximated,  distant  from  the  base 

Feet  long,  naked  above  the  knee  ;  three  front  tees  abort,  united  at 
their  base,  bordered  by  membranes. 

Wings  moderate,  the  third  quill  longest  in  each  wing. 

They  are  found  in  Europe,  Asia,  and  Africa  ;  but  not  in  America. 

0.  tarda,  the  Great  Bustard,  is  the  Otit  and  Avit  tarda  of  Belon 
and  others;  Ostarde,  Houtarde,  Outarde,  Biatarde  of  the  French; 
Starda  and  Starda  Commune  of  the  Italians  ;  Der  Orosse  Trappe, 
Trapp,  Trappgans,  and  Ackrntrapp  of  the  Germans ;  Abutarda  (Avit 
tarda)  of  the  Spaniards ;  and  Custard  of  the  old  Scotch. 

From  passages  in  the  'History  of  Animals'  (ii.  17,  vi  S),  there  can 
be  scarcely  a  doubt  that  our  Great  Bustard  is  Aristotle's  'Cirli. 
Indeed  the  doubts  originated  in  a  misunderstood  passage  in  the 
thirty-third  chapter  of  his  ninth  book  ;  and  it  is  clear  from  several 
authorities  that  the  bird  and  the  quality  of  its  flash  were  well  known 
te  the  Greeks.  Pliny  evidently  alludes  to  these  birds  as  those  "quae 
Hiapania  aves  tardea  appellat,  Qnecia  otidas "  ('Nat.  Hist.'  x.  22); 
though  he  blunders  about  the  flesh,  telling  an  absurd  story  of  its 
effects,  which  arises  from  his  confounding  the  writ  with  Aristotle's 

The  following  is  the  description  of  this  bird  given  by  Mr.  Selby : — The 
male  has  the  bill  strong,  grayish-white ;  the  under  mandible  palest- 
Head,  naps  of  the  neck,  and  ear-coverts,  bluish-gray.  A  streak  of 
black  passes  along  the  crown  of  the  head,  reaching  to  the  occiput. 
Chin-feathers  and  moustaches  composed  of  long  wiry  feathers,  with 


the  barbs  disunited  and  short.  Fore  part  of  the  neck  clothed  with  a 
naked  bluish-black  akin,  extending  upwards  toward  the  ear-coverts, 
and  covering  the  gular  pouch.  Sides  of  the  neck  white,  tinged  with 
gray  ;  lower  part  of  the  nock  fine  reddish -orange.  At  the  Betting  on 
of  the  neck,  or  between  the  shoulders,  is  a  space  destitute  of  feathers, 
but  covered  with  a  son  gray  down.  Scapulars  buff-orange,  barred 
and  spotted  with  black.  Back,  rump,  and  tail-coverts,  reddish -orange, 
barred  and  variegated  with  black.  Greater  coverts  and  some  of  the 
secondaries  bluish-gray,  passing  towards  the  tips  into  grayish -white. 
Quills  brownish-black,  with  their  shafts  white.  Tail-feathers  white 
at  their  bases,  passing  towards  the  middle  into  brownish-orange,  with 
one  or  two  black  bars;  the  tips  often  white,  and,  when  the  feathers 
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ire  spread  laterally,  fanning  s  segment  of  s  circle.  Upper  part  of 
the  breast  reddish-orange  ;  lower  part,  belly,  and  vent,  white.  Legs 
black,  covered  with  round  scale*.  Iridee  reddish-brows.  The  pos- 
session of  a  pilar  pouch  by  these  birds,  which  was  first  recorded  by 
Dr.  Douglass,  seems  to  be  a  mistake,  as  Mr.  Tamil  in  dissecting  a 
male  bustard  has  failed  to  detect  this  organ.  The  average  length  of 
a  male  is  3  feet  3  inches. 

The  female  baa  the  head  and  forepart  of  the  neck  of  a  deeper  gray, 
and  without  the  moustaches.  Back  of  the  lower  part  of  the  neck 
reddish -orange.  The  other  parts  of  the  plumage  similar  to  that  of 
the  other  sex.     Size  seldom  more  than  one-third  of  that  of  the  male. 


The  young  at  a  month  old  are  covered  with  a  buff-coloured  down, 
barred  upon  the  back,  wings,  and  sides  with  black. 

With  regard  to  its  distribution,  Selby  says,  "  It  is  found  in  some 
provinces  of  France  and  in  parts  of  Germany  and  Italy.  It  is  com- 
mon in  Russia  and  on  the  extensive  plains  of  Tartary.  Teouninok 
states  that  it  inhabits  some  departments  of  France,  of  Italy,  and 
Germany :  that  it  in  leas  abundant  towards  the  north  than  in  the 
south ;  and  that  it  is  very  rarely  and  accidentally  found  in  Holland. 
Graves  relates  that  the  species  is  dispersed  over  the  southern  parti 
of  Europe,  and  the  more  temperate  parti  of  Africa,  and  is  very 
abundant  in  some  parts  of  Spain  and  Portugal  In  our  own  islands 
the  increase  of  population  and  civilisation,  followed  by  greater 
demands  on  the  land,  and  consequently  by  an  extension  of  cultivated 
surface,  have  so  reduced  the  Bustards,  that  unless  care  be  taken  to 
preserve  the  few  which  remain,  they  will  soon  be  numbered  among 
the  other  extinct  species  of  our  Fauna.  The  following  are  notices 
of  the  old  British  localities  of  these  noble  birds.  "  They  are  called," 
says  Willughby,  "  by  the  Scots  Guitarda,  as  Hector  Boethius  witnes- 
aeth  in  these  words: — In  March,  a  province  of  Scotland,  are  birds 
bred,  called  in  the  vulgar  dialect  Ottttarda,  the  colour  of  whose 
feathers  and  their  flesh  is  not  unlike  the  partridges,  but  the  bulk  of 
their  body  exceeds  the  swans."  The  editor  of  the  last  edition  of 
Pennant  states  that  in  Sir  Robert  Sibbald's  time,  they  were  found  in 
the  Men,  but  that  he  beb'evea  that  they  are  now  extinct  in  Scotland. 
Willughby  also  says  (1878),  "On  Newmarket  and  Royston  Heaths, 
in  Cambridgeshire  and  Suffolk,  and  elsewhere,  in  wastes  and  plains 
they  are  found  with  us."  Ray  (1713)  thus  writes:— "In  campia 
apatioais  circa  Novum  Hercatam  (Newmarket)  et  Royston,  oppida  in 
agro  Cantabrigienei,  inque  planitie,  ut  audio,  Sslisburiensi,  et  alibi  in 
vaatis  et  apertis  locis,  invenitur."  In  Brookee's  '  Ornithology'  (1781) 
the  following  passags  occurs :—"  This  bird  (the  bustard)  is  bred  in 
several  parte  of  Europe,  and  particularly  in  England,  especially  on 
Salisbury  Plain,  Newmarket  and  Royston  Heaths,  in  Cambridgeshire 
and(Suffolk ;  for  it  delights  in  large  open  places.  The  flesh  is  in  high 
esteem,  *nd  perhaps  the  more  so  because  it  is  not  very  easy  to  come 
at."  Pennant  Bays,  "  These  birds  inhabit  most  of  the  open  countries 
of  the  south  and  east  parts  of  this  island  from  Dorsetshire  as  far  aa 
the  Wolds  in  Yorkshire." 

The  editor  of  the  last  edition  (1812)  observes  that  "the  breed  is 
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now  nearly  extirpated,  except  on  the  Downs  of  Wiltshire,  where  it  is 
also  very  scarce."  The  figure  of  the  male  bird  given  by  Graves  in 
said  to  have  been  drawn  from  one  taken  alive  on  Salisbury  Plain  in 
1707.  Montagu  in  his  'Dictionary'  (1802)  lays  that  in  this  locality  it 
bad  become  very  rare  from  the  great  price  given  for  the  egga  and 

£oung  to  hatch  and  rear  in  confinement.  In  his 'Supplement'  (181!) 
B  states  that  not  one  had  been  seen  there  for  two  or  three  yesn 
previous.  Graves  says  that,  in  the  spring  of  1811,  he  saw  five  birds 
on  the  extensive  plains  between  Thetford  and  Brandon,  in  Norfolk. 
from  which  neighbourhood  in  1319  he  received  a  single  egg,  which 
had  been  found  in  a  large  warren.  In  the  autumn  of  1819,  he  adds, 
a  large  male  bird  which  had  been  surprised  by  a  dog  on  Newmarket 
Heath,  waa  sold  in  Leadenhall  Market  for  five  guineas ;  and  in  the 
same  year,  he  continues,  a  female  was  captured  under  similar  circunt 
stances  on  one  of  the  moors  in  Yorkshire.  When  the  mania  for  real 
British  specimens  of  birds  was  prevalent,  the  bustards  suffered  not 
a  little.  We  know  a  collector  who,  about  the  year  1813,  had  nine 
dead  bustards  before  him  together:  they  came  from  Norfolk.  In 
1330  a  young  male  was  shot  on  Shelford  Common,  in  Cambridgeshire, 
and  in  1882  a  specimen  was  killed  at  Carton  in  the  same  county.  In 
1343  one  was  shot  in  Cornwall  on  an  open  plain  between  Helston  and 
the  Lizard  Point.  It  is  very  certain,  from  these  notices,  that  this  bird 
Is  becoming  every  day  more  rare  in  England,  and  will  probably  soon 
be  •fcholly  absent  from  its  Fauna. 

With  regard  to  its  food  Willughby  says  that  the  Bustard  feeds 
upon  corn,  seeds  of  herbs,  oolewort,  dandelion  leaves,  4c  In  the 
stomach  of  one  which  he  dissected  ha  found  a  great  quantity  of 
hemlock-seed,  with  three  or  four  grains  of  barley,  and  that  in  harvest 
time.  Brookes,  states  that  they  feed  upon  frogs,  mice,  small  birds, 
and  different  kinds  of  insects.  Pennant  makes  their  food  to  consist 
of  corn  and  other  vegetables,  and  those  large  earth-worms  that 
appear  on  the  Downs  before  sun-rising  in  the  summer.  Montagu 
states  it  to  be  green  corn,  the  tops  of  turnips,  and  various  other 
vegetables,  as  well  as  worms ;  but  adds,  that  they  have  been  known 
to  est  frogs,  mice,  and  young  birds  of  the  smaller  kind,  which  they 
can  swallow  whole.  Turnip-tops  are  certainly  a  favourite  article  of 
diet  with  these  birds  ;  and  we  believe  that  the  nine  bustards  above 
mentioned  owed  their  fate  to  their  fondness  for  this  vegetable — being 
laid  in  wait  for  at  their  feeding-time.  Tcmminck  says  that  their 
nourishment  consists  very  much  of  insects  and  worms,  and  also  of 
grain  and  seeds. 

The  eggs  of  the  Bustard,  two  in  number  generally,  sometimes 
three,  are  laid  upon  the  bare  ground,  which  is  often  a  little  hollowed 
out  by  the  female  (occasionally,  says  Selby,  among  clover,  but  more 
frequently  in  corn-fields),  early  in  the  spring.  They  rather  exceed 
those  of  a  turkey  in  sise,  and  their  colour  is  a  yellowish-brown, 
inclining  to  oil-green,  with  slight  darker  variations  Time  of  incu- 
bation four  weeks.  The  young  as  soon  as  hatched  follow  the  parent, 
but  are  incapable  of  Sight  for  a  long  time. 

The  extreme  rapidity  of  their  running,  and  the  unwillingness  to 
rise  on  the  wing  exhibited  by  these  birds,  hare  been  the  theme  of 
most  ornithologists.  We  have  also  many  accounts  of  their  being 
coursed  with  dogs.  The  following  is  from  Brookes: — "There  are 
also  bustards  in  France  which  frequent  large  open  plains,  particularly 
near  Chalons,  where  in  the  winter  time  there  are  great  numbers  of 
them  seen  together.  There  is  always  one  placed  as  a  sentinel,  st  some 
distance  from  the  flock,  which  gives  notice  to  the  rest  of  any  danger. 
They  raise  themselves  from  the  ground  with  great  difficulty ;  for  they 
run  sometimes  a  good  way,  beating  their  wings  before  they  fly. 
They  take  them  with  a  hook  baited  with  an  apple  or  flesh.  Some- 
times fowlers  shoot  them  as  they  lie  concealed  behind  some  eminence, 
or  on  a  load  of  strew ;  others  take  them  with  greyhounds,  which 
often  catch  them  before  they  are  able  to  rise."  Selby,  who  ban 
evidently  had  good  opportunities  of  observation,  thus  writes  in  his 
'  Illustrations  :  — "  Although,  in  a  state  of  confinement,  the  bustard 
becomes  tolerably  tame  to  those  who  are  in  the  habit  of  attending 
it,  jet  it  displays  at  all  times  Considerable  ferocity  towards  strangera ; 
and  all  attempts  to  continue  the  breed  in  that  state  have  been  without 
success.  With  respect  to  its  habits  in  the  wild  State,  it  is  so  shy  as 
seldom  to  be  approached  within  gun-shot ;  invariably  selecting  the 
centre  of  the  largest  inclosure,  where  it  walks  slowly  about,  or  stands 
with  the  head  reposing  backwards  upon  the  bare  part  of  its  neck, 
and  frequently  with  one  leg  drawn  up.  Upon  being  disturbed,  so 
far  from  running  in  preference  to  flight  (as  has  been  often  described), 
it  rises  upon  the  wing  with  great  facility,  and  flies  with  much  strength 
and  swiftness,  usually  to  another  haunt,  which  will  sometimes  be  at 
the  distance  of  six  or  seven  miles.  It  has  also  been  said  that  in 
former  days  when  the  species  was  of  common  occurrence,  it  was  a 
practice  to  run  the  young  birds  (before  they  were  able  to  fly)  with 
greyhounds.  So  far  from  this  possibility  existing  with  the  present 
remnant  of  the  breed,  the  young  birds  upon  being  alarmed  constantly 
squat  close  to  the  ground,  in  the  same  manner  as  the  young  of  the 
lapwing,  golden  plover,  to.,  and  in  that  position  are  frequently  taken 
by  hand ;  indeed  this  is  even  the  habit  of  the  female  during 
■incubation."  Selby' a  remarks  on  Hi  powers  of  flying  are  corroborated 
by  the  'Books  of  Falconrie  or  Hawking'  (1311),  where,  under  the 
head  of  'Other  flights  to  the  fields  called  great  flights,'  at  p.  83,  we 
And  it  thus  written : — "  There  is  yet  another  kind  of  flight  to  the 
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fields,  called  the  great  flight,  as  to  the  crane*,  wild  goose,  bustard, 
bird  of  paradise,  bittora,  ahovelare,  hearona,  and  many  other  such 
like,  and  these  you  may  Bee  from  the  fiat,  which  is  properly  tearmed 
the  source.  Nsvertheleese,  in  this  kind  of  hawking,  which  ia  called 
the  Great  Flight,  the  falcons  or  other  hawkea  cannot  well  accomplish 
their  flight  at  the  cranes,  bustard,  or  such  like,  unlesse  they  have  the 
helps  of  some  spaniel),  or  such  dogge,  wel  inured  and  taught  for  that 
purpose  with  your  hawke.  Forasmuch  as  great  Sights  require 
pleasant  ayde  and  assistance,  yea  and  that  with  great  diligence."     *  ~ 

an  article  of  food  the  flesh  of  the  bustard 

It  is  dark  in  colour,  short  in  fibre,  but  swi 

0.  tctrax,  the  Little  Buatard,  is  only  an 
Great  Britain.  Specimens  have  been  killed  in  various  parts  of  our 
coast.  It  is  frequent  in  the  southern  and  southwestern  parte  of 
Russia.  It  is  common  in  France,  and  also  found  in  Spain,  Provence, 
Sardinia,  Italy,  and  Sicily.  It  is  also  an  inhabitant  of  North  Africa, 
Turkey,  and  Greece. 

0.  nigrkept  a  a  native  of  Asia.  The  specimen  from  which  the 
figure  in  Hr.  Gould' a  magnificent  work  ('  Century  of  Birds  from  the 
Himalaya  Mountains ')  wee  taken  was  brought  from  the  highlands  of 
the  Himalaya,  but  it  ia  by  no  means  confined  to  that  locality.  Colonel 
Sykea  observed  it  in  the  wide  and  open  country  of  the  Mahrattaa, 
where  it  Uvea  in  large  flocks,  and  where  it  is  considered  one  of  the 
greatest  delicacies  as  an  article  of  food.  It  is  indeed  so  abundant  in 
the  Decoan,  that  Colonel  Sykea  records,  in  the  '  Proceedings  of  the 
Zoological  Society,'  that  one  gentleman  shot  nearly  a  thousand. 

The  male  has  the  body  above  pals  bay,  lightly  undulated  with 
rufous-brown ;  neck,  a  few  spots  on  the  wings,  and  belly,  white ;  the 
head,  which  is  crested,  the  outer  wing-coverte,  the  quills,  and  the 
large  mark  on  the  breast,  black ;  i  rides  deep-brown ;  bill  and  feet 
ycilowish.     Length,  inclusive  of  tail,  ES|  inches;  tail,  IS1  inches. 


The  fe male  resembles  the  male  in  plumage,  bnt  ia  only  Hi  inches 
including  the  tail,  which  is  10J  inches. 

The  eggs,  of  which  Colonel  Sykea  found  only  one  in  a  hole  in  the 
earth  on  the  open  plain  and  that  considerably  advanced  in  the  process 
of  incubation,  were  in  shape  a  perfect  oval,  and  in  colour  a  brown-olive, 
with  obscure  blotches  of  darker  brown-olive.  Length  3,(,  inches, 
diameter  2&  inches. 

0.  carvUicau  ia  an  inhabitant  of  Africa.  The  summit  of  the  head 
is  marked  with  black  and  reddish  zig-zags,  straight  and  nearly  approxi- 
mated. Above  the  eyes  extends  a  large  whitish  band,  punctured  as 
it  were  with  brown ;  plumes  near  the  ear-Opening  of  a  clear  ruddy 
Colour.  Dnder  the  neck  a  demi -circular  band  of  pure  white;  and 
below  another  twice  as  large,  of  deep  black.  Front  of  the  neck, 
breast,  and  all  the  other  lower  parte  of  a  lead-colour.  All  the  upper 
perls  of  the  body  of  a  reddish  or  yellowish  brown,  marked  with  black 
■dg-ssgs  and  dots  very  nearly  together.  Lower  coverts  of  the  wings  and 
tail-feathers  unspotted,  ruddy.     End  of  the  tail  black,  tinged  with 


brown.     Quills  black.     Feet  yellowish-green.     Bill  brown,  yellow  at 
the  base.     Length  20  inches  ;  height,  when  erect,  IT  inches  6  lines. 

Le  Vaillant  discovered  this  species  in  the  interior  of  South  Africa, 
inhabiting  the  Kaffir  country  and  some  parts  of  the  colony  of  the 
Cape  of  Good  Hope.  Temminck,  from  whom  the  description  and 
figure  are  taken,  says  that  he  is  ignorant  whether  the  female  differ* 
in  plumage  from  the  male,  of  which  latter  sex  were  the  two  indi- 
viduals he  had  seen.  There  are  specimens  in  the  museums  of  Paris 
and  of  the  Netherlands. 


U.-i  aL-nUctcwl,  mi.li. 

O.  Dtnhami,  the  African  Bustard  met  with  by  Major  Denham  near 
the  larger  towns,  did  not  occur  in  any  great  abundance.  It  frequented 
moist  places  where  tbe  herbage  was  pure  and  fresh,  and  where  it  was 
taken  in  snares  by  the  natives  for  food.  It  was  almost  invariably 
seen  singly,  Major  Denham  never  having  observed  a  pair  together 
more  than  once.  It  was  always  found  in  company  with  gazelles : 
whenever  a  bustard  was  observed  it  was  certain  that  the  gazelles  were 
not  far  distant.  Major  Denham  praises  its  large  and  brilliant  eye. 
The  Arabs  are  accustomed  to  compare  the  eyes  of  their  most  beautiful 
women  to  those  of  the  Oubara,  which  aeema  to  be  a  general  name  for 
tbs  bustards  in  Africa.  Omelin  has  given  the  title  as  a  specific  dis- 
tinction to  an  African  buatard  smaller  than  Major  Denham'a,  which 
is  3  feet  9  inches  in  length.  But  this  is  im»Jl  in  comparison  with  the 
Rori  Bustard  (Oris  Kori)  discovered  by  Mr.  Burchell  in  South  Africa, 
for  that  stood  upwards  of  G  feet  high,  and  may  be  considered  the 
most  gigantic  development  of  the  form  hitherto  observed. 

BurchsU,  m  his  Travela  in  the  interior  of  Southern  Africa,  gives  the 
following  eccountkof  his  becoming  possessed  of  this  noble  Bustard  on 
the  banks  of  the  Orange  River : — "  We  shot  a  large  bird  of  the  bustard 
kind,  which  was  called  Wilde  Paanw  (Wild  Peacock).     Thi*  name  ia 
here  very  wrongly  applied,  se  the 
bird  to  which  it  properly  belongs 
differs  from  thi*  in  every  respect. 
There  are  indeed  three,  or  perhaps  / 
four,  birds  to  which  in  different    ' 
districts  this  appellation  is  given. 
The  present  species,  which  is  called 
Kori  in  the   Sichuana  language, 
measured  in  extent  of  wing  not 
leu  than  7  feet,  and  in  bulk  and 
weight  was  almost  greater  than 
some  of  the  people  could  manage, 
The  under  part  of  the  body  wae 
white,  but  the   upper  part  was 
covered  with  fine  lines  of  black  on 
a  light  chestnut-coloured  ground. 
The  tail  and  quill-feathers  partook 
of  the  general  colouring  of  the 

back  ;  the  shoulders  were  marked      Und  ot  Koii  v^im  {Otli  Kori)! 
with  larfjs  blotches  of  black  and 

white,  and  the  top  of  the  head  waa  black ;  tbe  feathers  of  the  occiput 
were  elongated  into  a  crest;  those  of  the  neck  ware  also  elongated, 
loose,  narrow,  and  pointed,  and  were  of  a  whitish  colour  marked  with 
lines  of  black.     The  iridea  were  of  a  beautiful, 
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pellucid,  changeable,  silvery,  ferrugineous  colour, 
of  the  head  of  the  Kori  Bustard  i>  given  at  the  end  of  the  chapter 
Its  body  was  so  thickly  protected  by  feathers  that  our  largest  sued 
■hot  made  no  impression,  and  taught  by  eiperienoc  the  hunters  never 
fire  at  it  but  with  a  bullet  It  U  reckoned  the  beat  of  the  winged 
game  in  the  country,  not  only  on  account  of  its  sire  but  because  it  is 
always  found  to  abound  in  fat.  The  meat  of  it  is  not  unlike  that  of 
a  turkey,  but  is  certainly  superior  as  possessing  the  flavour  of  game." 

BUTCHER-BIRD.     ftunaD*] 

BUTCHER'S-BROOM.     [Rescue.] 

BUTEA,  a  j  enua  of  plants  belonging  to  the  natural  order  Legnmi- 
none,  named  rfter  John,  Earl  ol  Bute,  a  great  patron  of  botanists. 
It  has  a  campanulata  calyx,  6-tootheci,  the  two  superior  teeth 
approximate  and  almost  connected;  the  corolla  with  a  lanceolate 
spreading  voxillum ;  keel  incurved,  equal  in  length  to  wing*  and 
Texillum ;  the  stamens  diadelphous ;  the  legume  stipitate,  compressed, 
flat,  membranous,  indehiscent,  1 -seeded  at  the  apex  ;  the  seed  large, 
compressed.  Th<i  species  are  natives  of  the  East  Indies.  They  are 
unarmed  trees,  with  ptnnately  trifoliate  leaves,  with  racemes  of  deep 
scarlet  Bowers. 

B.  frondoia  has  pubescent  branches  ;  roundish  obtuse  or  emarginate 
leaflets,  velvety  beneath  j  the  corolla  f>ur  times  the  length  of  the 
calyx  ;  the  calyoine  teeth  rather  acute.  It  is  a  native  of  mountainous 
districts  in  Hindustan.  A  red  juice  flow.-*  from  this  tree,  which  when 
evaporated  is  found  to  consist  principally  of  tannin,  end  is  brought 
into  the  market  under  the  name  of  East  Indian  Kino.  The  juice  of 
the  common  flowers,  which  in  this  species  are  two  inches  long,  gives 
to  water  a  bright  yellow  colour  similar  to  gamboge.  This  property  is 
also  no  Hewed  by  the  dried  petals.  "  The  lac  insects  are  frequently 
found  upon  the  smaller  branches  of  the  tree,  but  whether  the  natural 
juices  of  its  bark  contribute  to  improve  Iheir  red  colouring  matter 
baa  not  been  determined."     (O.  Don.) 

B.  tuperba  has  glabrous  branches ;  roundish  ovate  obtuse  leaflets, 
velvety  beneath  ;  the  corolla  four  times  the  length  of  the  calyx  ;  calyx - 
toetb.  acute.  It  grows  on  the  mountains  of  CoromandeL  It  resembles 
the  last  species,  but  is  larger  in  all  its  parts  It  yields  the  same  kind 
of  juice.     There  are  two  other  species  described. 

(Q.  Don,  Gardener"!  Dictionary  ;  Lindley,  Vegetable  Kingdom.) 

BUTEO,  a  genua  of  Birds  belonging  to  the  order  Xaploret 
and  the  family  Falconida.  It  includes,  according  to  Yarrell,  two 
British  species,  B.  vulgaris,  the  Commori  Buzzard,  and  tl.  lagoptti,  the 


Rough-Legged  Bustard.    [Falcomidsl]    Various  other  species  of  the 
Falconida ihave  been  includ 
Brititk  Bwd4.) 


Falconida ihave  been  included  under  this   generic  n 


Flowering  Bush  (BMtomu  umtellatut). 

1,  A  section  of  s  portion  of  s  leaf;  8,  an  entire  Bo-er  ;  I,  the  oarpeu  ; 

4,  the  ripe  fruit ;  i,  a  Rpsrate  carpel ;  A,  a  transverse  tntica,  showing  ho* 

the  whole  lining-  of  the  tipe  esrjuli  Is  covered  with  seeds;  »,  a  seed  moot 

mefnlfled|   I,  a  longitudinal  section  of  the  ume;   8,  a  iced  germinating 

sprouting  [  a,  the  radicle  Just  hurttuig  throngh  Its  Integuments.     (N.B.  Thh 
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Flora,  Butomaeea  are  briefly  characterised  by  being  Tripetaloideons 
Endogens  (that  is,  with  three  sepals  distinct  in  size  and  colour  from 
the  three  petals),  with  several  carpels,  the  whole  lining  of  which  is 
covered  with  seeds.  This  simple  circumstance  cuts  them  off  from 
Aliimacea,  with  which  they  wuro  once  ass-  cisted,  and  also  distinguishes 
them  from  all  other  monocotyledonous  orders.  The  order  is  a  very 
small  one,  not  containing  more  than  three  known  genera,  and  about 
half  a  dozen  species,  natives  of  equinoctial  America,  exclusive  of  the 
ButtMHU  untiaVa'w  of  England,  and  another  speciee  of  the  same  genus 
oocurring  iu  Nepal. 

Butomta  untbeUalsu  is  a  rush-like  plant  with  three-cornered  sword 
ahaped  leaves,  and  umbels  of  handsome  rose-ooloured  flovera,  con 
taining  nine  stamens,  a  peculiarity  by  which  it  is  immediately 
recognised  among  other  wild  flowers.  The  mote  of  it  are  regarded  in 
Russia  as  a  specific  iu  hydrophobia  ;  but  experiments  made  with  them 
in  this  country  have  not  confirmed  the  accounts  of  their  influence  in 
this  utterly  ihenisble  disease  recorded  by  the  Russian  physicians, 

BUTT,  a  name  for  the  Flounder.     [PLsOBOWECTro*.] 

BUTTER-BUR.    [Pnasma.) 

BUTTER-FISH.    [MnR-atoiUM.] 

BUTTERFLY.     [LxranoFTiRS-] 

BUTTERFLY-FISH.     [BLmnrnm.] 

BUTTERFLY-ORCHIS.     [Platarhuha  ;  SaSBTaJUa-] 

BUTTBRFLY.PLAHT.     [Ojcidjuh.] 

BUTTERFLY-WEED,  a  name  given  in  the  United  States  to  the 
Aielepiat  tubcroia.     [Asclxfiab.] 

BUTTERS,  VEGETABLE,  the  name  given  to  the  concrete  oil  of 
certain  vegetables,  from  its  resemblance  to  the  butter  obtained  from 
the  milk  of  animals,  and  from  being  employed  for  similar  purposes. 
The  term  is  also  occasionally,  but  im properly,  applied  to  some 
vegetable  products  which  are  entirely  of  a  waxy  nature,  such  as  the 
wax  of  the  Myrica  ctrifcra.  The  name  is  likewise  bestowed  in  Siberia 
on  certain  algte,  species  of  the  genua  A'orfor,  such  as  N.  fiw/mt 
The  moat  important  Vegetable  Butters  are  produced  fay  the  liaaia 
balyraaa  and  other  speciee  of  that  genus  (Battiaj  and  certain  palms, 
such  ea  the  t?ocoi  butyacea  and  the  Eiait  Gtnntmiv ;  the  former  of 
which  is  of  great  utility  to  the  inhabitants  of  Brazil,  where  it  grows 
naturally,  nod  to  the  negroes  of  St.  Domingo,  where  it  is  cultivated; 
while  the  latter  is  very  serviceable  to  the  natives  of  Guinea. 

(LibraryofgrtterlainingKneitltdge—  Vegetable  8%bttanca,  MattrUUt 
of  Manufacture,  p.  3J1.) 

BUTTER-TREE.     [BaMla.] 

BUTTERWORT.    [PrsouicTJLs.] 

BUXBAUM1A,  a  genua  of  plants  belonging  to  the  natural  order  of 
Mosses.  It  was  named  in  honour  of  J.  C.  Buxbaum,  a  German 
botanist,  and  author  of  a  catalogue  of  plants  of  the  environs  of  Hallo, 
and  who  first  detected  this  moss  in  Russia.  Buxbaumia  has  an  oblique 
gibbous  capsule ;  a  double  peristome,  the  outer  consisting  of  numerous 
filiform  erect  jointlesa  teeth,  the  inner  >  plaited  membranous  cone  ; 
a  minute  mitirfbrm  calyptra.  There  is  but  one  species  of  this  singular 
genus,  the  B.  apnj/Ua.  This  plant  is  destitute  of  apparent  leaves,  and 
looks  more  like  a  fungus  than  ft  moss.  The  ascending  axis  of  the 
plant  is  in  fact  reduced  to  a  little  conical  bulb,  which  is  clothed  with 
min>ito  scales,  and  these  Mr.  Robert  Brown  pointed  out  aa  its  leaves. 
From  the  bulb  arisen  a  red  tuberculated  seta  bearing  the  reproductive 
organs,  which  is  about  an  inch  high.  It  is  a  very  rare  plant.  It  was 
first  discovered  in  Great  Britain  at  Sproughton  near  Norwich.  It  has 
also  been  found  in  three  or  four  localities  in  Scotland.  (Smith's 
Bngiith  Flora,  vol.  v.) 

B  UX  US,  the  genus  of  plants  whose  species  afford  the  valuable  hard 
wood  called  Box.  It  is  remarkable  botanically  aa  being  the  most 
northern  arborescent  plant  of  the  natural  order  Euphoriiacea,  all  the 
other  trees  of  which  are  confined  to  mild  or  tropical  climates-  Ite 
eaaentiJ  character  is  to  have  both  the  male  and  female  flowers  upon 
the  same  individual ;  a  3-  or  i  parted  calyx  ;  in  the  males  a  2-lobed 
scale  and  4  stamens  placed  round  the  rudiment  of  an  ovary  ;  in  the 
females  3  email  scales,  3  styles,  3  blunt  stigmas,  and  a  3-horued 
8-oelled  6-seedod  capsular  fruit. 

The  only  two  certain  speciee  are  B.  tmprrvireiu  and  B.  BaUarica. 
The  former,  or  oommon  Box,  forms  a  large  evergreen  bush  or  small  tree, 
common  all  over  the  south  of  Europe,  from  Spain  to  Constantinople, 
and  reaching  even  so  far  as  the  north  of  Persia.  In  this  country  it  is 
only  found  on  warm  chalky  bills.  Many  varieties  are  known  in  gardens, 
the  most  remarkable  of  which  is  the  Dwarf-Box,  so  much  uaed  for  the 
edgings  of  walks.  Between  this  and  the  arborescent  form  the 
difference  is  so  great,  that  one  wonders  how  they  can  be  both  tha 
same  apecies,  and  Miller  and  others  have  even  considered  them  distinct. 
But  De  Csndolle  states  that  the  wild  plant  in  France  is  very  variable 
in  site,  rising  in  some  places  to  the  height  of  IS  or  20  feet,  and  in 
rocky  localities  net  exceeding  3  feet.  It  is  from  the  arborescent 
Buzui  sempcrweiu  that  box-wood  is  obtained.  For  the  turner,  for 
mathematical  instruments,  and  especially  for  the  uses  of  the  wood 
engraver,  it  is  invaluable.  The  French  employ  it  for  coat-buttons 
ic.  "  The  value  of  the  box-wood  sent  from  -Spain  to  Parii  ia 
reported  to  amount  to  about  10,000  francs  a  year.  In  1815,  the 
box-trees  cut  down  on  Box-Hill,  near  Dorking  in  Surrey,  produced 
upwards  of  10,0001."  (Macculloch, '  Dictionary  of  Commerce, )  Greet 
quantities   are    imported    from    Turkey,  and  of  fine  quality.      The 
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leaves  have  been  employed,  medicinally,  as  a  tonic,  a  substitute  for 
Peruvian  bark. 

fliuu  BaUarka,  the  Majorca  Box,  is  *  handsomer  plant  than  the 
other,  with  broader  leaves,  and  a  more  rapid  growth  ;  but  it  is  much 
more  impatient  of  cold.  Plants  of  it  however  live  in  the  neighbour- 
hood of  London  without  protection.  It  ia  found  wild  in  ths  neigh- 
bourhood of  Lluoh  in  Majorca,  on  the  hilla,  at  the  height  of  1900 
feet;  and  it  also  occur*  abundantly  on  Mount  Oalatxo,  where  it  ia 
mingled  with  the  palmetto,  but  not  in  great  masses.  We  find  nothing 
in  books  concerning  the  quality  of  its.  wood  ;  but  there  ia  reason  to 
it  up  potto  that  a  part  at  least  of  the  Spanish  and  Turkey  box-wood  ia 


Beetles  composing  it  are  more  or  leas  globose,  very 
sericeous;  the  dub  of  their  antenna;  ia  6-jointed,  and  is  gradual!; 
thickened  to  the  extremity.  The  elytra  cover  the  body,  and  the 
animal  can  so  contract  its  tegs  as  to  pack  them  in  cavities  adapted  for 
their  reception  on  the  under  side  of  the  body.  This  it  does  when 
alarmed,  simulating  death.  The  larva  of  the  common  species,  the 
Byrrhut  pUuia,  popularly  known  as  the  Pill-Beetle,  ia  of  an  elongate 
form,  narrow,  with  a  large  head,  the  dorsal  plate  of  the  first  segment 
large,  and  the  two  terminal  segments  larger  than  the  others.  Seven 
British  species  Of  Byrrhut  are  enumerated  by  Mr.  Stephens  in  his 
'  Systematic  Catalogue  of  British  Insects.'  (Westwood,  /turcduction 
to  Entomology.) 

BYRSONIMA,  a  genus  of  plants  belonging  to  the  natural  order 
Malpighiacax.  The  bark  of  the  species  is  astringent,  and  is  used 
extensively  for  tanning  in  the  Brazils.  The  wood  of  some  of  the 
species,  especially  B.  verbatcifolia,  "is  of  a  bright  red.  The  bark  of 
B.  crattifolin  ia  used  in  fevers.  B.  cman/olia  is  one  of  the  thousand 
remedies  for  rattlesnake  bites.  It  is  called  Chapera  Hantsoa.  The 
Alcornooo  Bark  is  the  produce  of  B.  laurifulia,  B.  rhopalafolia,  and 
B.  ooccoEoon/eJia.  The  acid  and  astringent  berries  of  II.  tpicata  are 
said  to  be  good  in  dysentery.    {Lindley,  Vegetable  Kingdom.) 

BYSSA'CE^E,  a  tribe  of  Cryptogamic  Plants,  raised  by  some 
botanists  to  the  importance  of  a  distinct  order,  whilst  others  refer  it 
either  to  the  Lichens  or  the  Fungi,  or  distribute  its  genera  amongst 
the  various  orders  of  Cryplogamia.  Fries  places  this  group  of  plants 
in  the  natural  order  of  Lichens,  with  the  following  definition  : — 
"Aerial,  perennial,  constantly  growing,  with  a  filamentous  texture, 
consisting  of  solid  fibres  (either  few,  or  several  glued  together,  with 
a  common  bark),  unchanged  and  permanent.  Fructification  homo- 
geneous, growing  externally  and  naked."  Many  of  the  species  of 
plants  referred  to  this  order  are  of  a  very  doubtful  nature,  and 
particular  states  of  decaying  vegetable  and  animal  matter  have 
undoubtedly  been  described  aa  plants,  and  placed  amongst  thi 
These  forma  of  matter,  whatever  they  may  be,  sre  not  less  interest 
to  the  naturalist  than  if  they  came  under  his  definition  of  a  plant. 

The  genus  Rhiiomorpha  [Rhixomorfha]  is  referred  by  most 
botanists  to  Byuace at.  Some  authors  have  doubted  their  specific  vege- 
table character.  The  various  forms  are  found  on  decaying  wood,  ud 
in  mines,  pits,  and  dark  places.  In  the  coat -mines  of  Dresden  th< 
form  objects  of  great  interest  on  account  of  their  phoaphoreaceno  . 
Mr.  Erdmann,  quoted  by  Burnett  in  his  '  Outlines  of  Botany,'  gives 
the  following  account  of  this  phenomenon  in  one  of  the  Dresden 
mines  : — "  I  saw,"  he  says,  "  the  luminous  plants  here  in  wonderful 
beauty ;  the  impression  produced  by  the  spectacle  I  shall  never  forget. 
It  appeared,  on  descending  into  the  mine,  as  if  we  were  entering  aa 
enchanted  castle.  The  abundance  of  these  plants  was  so  great  that 
the  roof  and  walls  and  the  pillars  were  entirely  covered  with  them,  and 
tho  beautiful  light  they  oast  around  almost  dazzled  the  eye.  The 
light  they  give  out  ia  like  faint  moonshine,  so  that  two  persons  near 
each  other  could  readily  distinguish  their  bodies.  The  lights  appear 
to  be  most  considerable  when  the  temperature  of  the  mines  is  cot 
lively  high."  One  of  the  species,  Jibinrtnorpha  cmchanarum, 
d  on  the  cinchona  barks  of  commerce,  and  is  a  sure  indication  _ 
their  worthless  state.  Another  species  of  Byuaeea,  Hunantia  eiachm- 
arum  of  Fee,  is  an  evidence  of  the  subputrescent  state  of  the  barks 
on  which  it  is  found.  Raeodium  is  a  genus  referred  by  Fries  to  this 
group  of  plants.  The  R.  ceUart  is  a  common  plant  in  wine-cellars, 
where  it  forms  a  kind  of  tapestry  on  the  walls  and  roofs,  investing 
the  casks  and  bottles  with  a  tunic  resembling  in  colour  and  appear- 
ance the  akin  of  a  mouse.  Hypoehnvt  it  agenusfoundon  the  decaying 
bark  of  trees.  When  found  on  barks  used  for  medicinal  purposes, 
they  should  be  rejected  as  unfit  for  use,  aa  this  plant  indicates 


other  genera.  B.  loiUim,  the  Violet-Scented  Bysaus,  is  found  of  a 
deep  red  colour  on  boarded  buildings,  old  pales,  and  trunks  of  trees, 
on  rocks  in  mountainous  countries,  and  on  walls.  It  is  now  called 
Ltpraria  lolithut.  It  is  not  less  remarkable  for  its  violet  scent 
than  its  red  colour.  [SNOW,  Red.]  There  is  another  plant,  Chroo 
leput  lolithut,  which  was  included  under  the  Byam  lolithut  of  older 
writers.  Byttut  Crypiarum  forms  the  genus  Tophi/ra  of  recent  writers. 
Several  species  of  Tophora  have  been  named.  They  do  not  however 
produce  spores,  and  by  some  they  are  supposed  to  arise  from  the 
germination  of  the  spores  of  ferns  and  mosses  arrested  in  the  nidi- 
mental  state.  The  Lcprarite  are  sometimes  referred  to  Byuaccct,  but 
they  seem  to  be  the  commencing  point  of  the  organisation  of  true 
Lichens.  They  have  a  thallua  resembling  a  scurf  which  is  formed  oi 
oporules.     They  are  very  common  on  decaying  timber  of  all  kinds. 

The  cells  of  the  leaves  of  many  plants  during  decay  assume  a 
variety  of  forma  which  have  been  described  as  cryptogenic  plants, 
under  the  genera  Phylterivm,  Brimtam,  Grumaria,  Taphria,  &c 
[FUKOI.]  Many  of  these  so-called  plants  are  meteoric  productions. 
"On  one  occasion  they  are  said  to  have  suddenly  overrun  all  the  leaves 
of  pines  on  the  side  next  the  wind  in  the  neighbourhood  of  Dresden ; 
on  another,  on  the  29th  of  August,  1S30,  to  have  in  an  instant  spread 
over  the  sails  and  masts  of  a  ship  at  Stockholm  ;  and  Fries  ia  disposed 
to  consider  the  cobweb-like  matter  that  overruns  the  grass  in  the 
mornings  of  spring  and  autumn  of  this  nature,  and  not  of  animal 
origin."     (Lindley.) 

(Lindley,  Vegetable  Kingdom, •  Burnett,  Outline!  ;  Smith,  Sngluk 
Flora.) 

BYSSOARCA,  a  sub-genus  of  Mollutca,  separated  by  Swainson 
from  the  genus  Area  of  Lmntsusj  and  considered  by  the  former  ss 
ths  sedentary  type  of  that  genus.  The  following  is  the  sub-generic 
character  given  by  Swainson  in  his  second  series  of  'Zoological 
Illustrations : ' — Animal  fixed  by  byssiform  filaments  to  other  bodies ; 
shell  transverse ;  umbones  remote ;  valves  gaping  in  the  middle  of 
the  ventral  margin. 

"The  animals  of  these  shells,"  says  the  author  last  quoted,  "ami 
themselves  to  other  bodies  by  a  particular  muscle,  which  is  protruded 
"  J  also  adhere  when  young 
the  exterior."  Mr.  Q.  B. 
s  collected  by  Mr.  Cuming 
on  the  western  coast  of  South  America  and  among  the  islands  of  the 
South  Pacific  Ocean,  in  the  '  Proceedings  of  the  Zoological  Society 
of  London'  for  1863.  Byuoarca  has  been  found  moored  to  stones 
and  shells  at  depths  varying  from  the  surface  to  76  fathoms. 


The  genera  Jfoniltn  and  Atpergillui  are  sometimes  referred  _ 
B'jaacea.  The  species  of  these  genera,  with  many  others,  form  what 
is  known  by  the  name  of  Mould  on  various  substances.  [Mouleinxsi] 
Monilia  penicillata  is  commonly  found  on  plants  in  herbaria.  The 
various  forms  of  AtpergiUut  are  found  on  all  kinds  of  decaying  sub- 
stances. A.  glaucut  is  the  blue-mould  which  forms  on  cheese,  lard, 
bread,  &C.  It  gives  a  value  to  cheese,  and  its  colour  is  often  imitated 
by  fraudulent  dealers  by  sticking  braaa  pins  into  the  cheese 
verdigris  formed  from  the  pins  giving  it  the  colour  of  mould. 

Most  of  the  species  of  the  old  genu,    Byaut  ore  distributed  amongst 
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1,  Valves  closed;  i,  valves  dosed,  view  of  the  lungs  tree;  1,  s  stable  vslvs, 
(hewing  the  falng*  teeth  and  the  Interior  of  the  valve ;  s,  ambones ;  »,  port  of 
the  ventral  margin  where  the  valves  gape,  to  give  room  lor  the  sxtnuioa  of  the 
tendinous  foot. 

BYSSOMY  A,  a  genus  of  Conchiferous  Mollusks,  separated  by  Cuvier 
and  placed  by  him  under  his  Acephalous  Tcitacta,  between  Pandora 
and  Eiattila.  De  Blainvilla,  who  approves  of  Curler's  separation, 
observing  that,  though  the  shell  diners  little  from  Saiicava,  the  animal 
is  very  distinct,  arranges  it  in  his  family  of  Pyloridta,  between  Saxi- 
cava  and  Rhomboida. 

Generic  Character. — Animal  more  or  less  elongated^  subcylindrical, 
elongated  behind  by  a  long  tube,  which  ia  bifurcated  at  its  extremity 
only.  A  hole  at  the  lower  and  anterior  port  of  the  mantle  for  the 
passage  of  a  small  conical  canalioulated  foot,  and  of  a  byasus  situated 
at  its  posterior  base.    Two  strong  adductor  muscles. 

Shell  often  irregular,  covered  with  a  strong  epidermis,  oblong, 


strongly  striated  longitudinally,  equivalve,  vary  inequilateral,  obtuse 
and  wider  before,  and  attenuated  or  rostrated  u  it  were  behind. 
Umbones  but  little  developed,  though  distinct  and  a  little  curved 
forward.  Hinge  toothless,  or  only  having  a  rudiment  of  teeth 
under  the  come 
let  External 
ligament  ra- 
ther long.  Two 
strong,  distant, 
and  rounded 
muscular      im- 

Exemple.-Bya- 
lomya  pkoladii, 
Saxicma  pAofo- 
dit  of  Lamarck. 
The  species 
inhabits  the 
northern  seas, 
living  in  the 
fissures  of  rocks 
in  company 
with  MytUi 
(Mussels),  and 
attached  by  " 


Byuomya  pholadit. 


but 


t  buries  itself  in  the  eand  or  lodges  in  email  stones,  the 
rooti  of  Foci,  and  even  in  the  polymorphous  MilUpora :  in  the  latter 
oases,  according  to  0.  Fsbricius,  it  is  without  byasus. 

Forbes  and  Hanley,  in  the   'History   of  British   Molluscs,'   refer 
B.  phoiadii  of  Bowdioh  and  tie  S.  pholadii  of  Lamarck  as  synonymous 


i,  the  name  of  a  long,  delicate,  lustrous,  and  silky  fasciculus 
of  filaments,  by  which  some  of  the  conchiferous  mollusks  (the  Myti- 
lacta,  Mussels,  and  XatUaeta,  Hammer  Oysters,  for  example)  are 
moored  to  submarine  rocks,  4c  This  is  not,  as  some  authors  have 
stated,  a  secretion  spun  by  the  animal,  but,  according  to  De  Blsinville, 
an  assemblage  of  muscular  fibres  dried  up  in  one  part  of  their  extent, 
still  contractile  and  in  a  living  state  at  their  origin,  a  condition  which 
they  enjoyed  throughout  their  whole  length  at  the  period  of  their 
attachment.  The  tendinous  foot  of  Jh/uoarca  and  TYidaaut  seems 
to  be  a  step  towards  the  organisation  of  a  true  byssus.  Id  the  great 
Pinna  of  the  Mediterranean  this  substance  is  well  and  largely  deve- 
loped, and  its  situation  is  in  a  fleshy  sac  or  sheath  at  the  base  of  the 
foot,  which  is  .attached  towards  the  middle  of  the  abdominal  moss  of 
the  animal  In  Italy  the  byasus  is  manufactured  into  various  articles ; 
and  there  are  few  museums  without  a  glove  or  a  stocking  woven  out 
of  this  substance.  In  the  Great  Exhibition  of  1861  a  large  number 
of  articles  were  exhibited  manufactured  from  this  substance,  as  well 
as  specimens  of  the  silk  for  making  up. 

BYTTNER J A'CE  £,  Byttneriad*,  the  Byttneria  Tribe,  a  group 
of  plants  by  some  botanists  considered  a  distinct  natural  order,  by 
others  reduced  to  a  section  of  Slermliaaa.  They  belong  to  Lindley's 
Malval  alliance  of  Exogena,  and  are  readily  known  by  their  petals 
being  bagged  at  the  base,  their  stamens  partly  sterile  and  peteloid, 
and  their  fruit  covered  with  hooked  spiny  hairs.     From  Steradiaeea 


anthers  and  bagged  petals  ;  and'from  Latiopttatta  by  their  calyx 
being  coloured  like  a  corolla,  and  their  petals  not  rudimentary.     The 
species  are  chiefly  inhabitants  of  tropical  countries.    They  partake  of 
the  mucilaginous  inert  properties  of  Malracca.    Their  bark  often 


yields  a  tough  fibre  fit  for  manufacture  into  cordage ;  and  one  species, 
Thabroma  Cacao  [Tuiouboma.],  produces  the  seeds  from  which  the 
buttery  and  somewhat  bitter  substance  called  cocoa  is  obtained,  and 

which  forms  the  basis  of  chocolate. 


aurioled  bodies  are  petals,  and  the  iit-imrtd  ee 
■timnu  ;  1,  the  calyi  cut  op™,  with  the  HimrQi  attached  to  it;  J,  a 
longitudinal  section  of  s  flower,  showing  the  origin  of  the  petal" ;  t,  a  petal ; 
S,  a  calyx  seen  from  above,  with  the  young-  frait  cot  tranaiersely,  and  the 
hocked  hairs  with  which  It  la  covered  projeotiog  from  its  aides ;  8,  a  atamen ; 
7,  the  ovary. 

The  fruit  of  Gwavma  tiimifolia  is  eaten  by  the  BrsrilisiM.  Ussy 
of  the  species  yield  fibres  which  might  be  manufactured  into  cordage, 
as  Microlana  tpeetabilit  and  Abtima  auouitun.  [Abboua.]  In 
Madagascar  the  bark  of  Dombtua  tptctabilii  is  made  into  ropes. 
[Pwrjarra.] 

BYTTNERIADS.    [Brmntucu] 


CABBAGE.    [Bkibsio*.] 
CABBAGE,  BRAZIL.    [CaLaurost] 

CABBAGE  PALM.    [AMCe.1 

CABOTZ,  a  name  for  the  Cusso  or  Kouaso.    [But: 

CACHALOT.    [CsWaCsU.] 

CAUHOLONQ.     [OrarJ 

CACTACE.S,  or  CACTE«,  Indian  Figs,  the  Cactus  Tribe,  a 
natural  order  of  Exogenous  plants. 

The  fructification  of  these  plants  consists  of  a  calyx  adhering  to  the 
ovary,  with  a  border  divided  into  an  uncertain  number  of  segments, 
which  are  arranged  in  several  rows,  the  one  overlapping  the  other, 
and  the  innermost  gradually  ceasing  to  be  green  and  leafy,  but 
acquiring  the  delicacy  and  colour  of  petals.  Toe  latter  usually  pass 
into  sepals  by  insensible  gradations,  are  very  numerous,  and  often 
brilliantly  coloured.    The  stamens  originate  in  the  orifice  of  the  tube 


•o 


reus,  and  consist 
■mall  roundish  anthers.    The  ovary,  which,  in  consequence  of 
adhesion  to  the  sepals,  seems  to  occupy  the  place  of  the  stalk  of  the 
flower,  consists  of  d  single  cell  lined  with  parietal  placental  covered 


over  with  minute  ovules ;  Its  style  is  slender ;  the  stigma  is  star- 
shaped  and  divided  into  ss  many  narrow  lobes  as  the  ovary  contains 
plocentee.  The  fruit  is  a  succulent  berry,  marked  at  the  end  by  a 
broad  scar  formed  by  the  separation  of  the  limb  of  the  calyx :  it 
contains  a  great  quantity  of  seeds,  which  consist  of  nothing  but  a  skin 
containing  a  succulent  embryo  slightly  two-lobed  at  the  upper  end. 

In  natural  affinity  these  plants  have  been  considered  allied  to  the 
Gooseberry  Tribe  (Gramlaeta)  on  account  of  the  great  similarity  in 
the  structure  of  their  fruit,  and  in  the  general  production  of  spines 
upon  their  branches.  Their  relationship  is  probably  far  greater 
with  Maembryaatcc  and  the  other  apigynous  orders  of  polypetaloua 
dicotyledons. 

The  habit  of  Caclaoea  is  remarkable.  They  have  s  very  succulent 
stem  in  which  the  woody  system  is  developed  in  but  a  small  propor- 
tion compared  to  the  whole  mass.  Usually  the  item  is  angular  or 
deeply  channeled,  occasionally  it  is  destitute  of  both  angles  and 
channels,  but  in  that  case  is  mostly  either  much  compressed  ss  in 
Opuntia,  or  leafy  as  in  Epifkpttum.  Sometimes  it  is  continuous  from 
the  base  to  the  apex,  but  in  many  instances  it  is  divided  off  into 
regular  joints,  each  of  which  has  a  similar  form  varying  with  the 


*» CACTACEA 

species ;  in  these  instances  bowavar  it  is  worthy  of  remark  that  aa 
tie  uterus  advance  in  age  the  angles  fill  up,  or  the  articulations  dis- 
appear in  consequence  of  the  slow  growth  of  the  woody  axis  and  the 
gradual  development  of  the  cellular  substance ;  so  that  "  at  the  end 
of  a  number  of  yean,  which  vary  according  to  the  species,  all  the 
branches  of  Cactaeea,  however  angular  or  compressed  they  originally 
■nay  have  been,  become  trunks  that  are  either  perfectly  cylindrical 
or  which  have  scarcely  any  visible  angles.  This  metamorphosis  is 
one  of  the  causes  which  render  it  so  difficult  to  identify  species  that 
have  been  described  in  their  native  localities  from  full^rown  speci- 
mens with  such  aa  are  cultivated  in  the  gardens  of  Europe."  The 
greater  part  of  the  species  have  stems  which  are  more  or  less 
elongated,  but  in  some  they  are  spherical,  as  in  the  whole  genera 
Mrlocactut  and  Eckinoeactiti.  Whatever  may  be  the  form  of  the  stem, 
they  usually  bear  upon  their  surface  little  tubercles  which  at  an  early 
ago  lose  the  leaves.  Those  organs  however  rapidly  fall  away,  and  are 
succeeded  by  tufts  of  hairs  or  spines  hooked  backward  at  the  ends, 
and  then  the  species  have  the  appearance  of  being  perfectly  leant 


no 


All  the  Species  are  believed  to  be  natives  of  America,  whence  how- 
aver  some  of  the  Opuntiss  have  been  so  long  introduced  to  the  Old 
World  that  they  have  here  and  there  taken  possession  of  the  soil,  and 
i  like  aboriginal  inhabitants.  Such  is  the  case  on  the  volcanic 
t  jEtna,  and  in  various  places  on  the  shores  of  the  Mediterranean ; 
and  this  has  led  to  the  erroneous  idea  entertained  by  Sprengel  and 
others,  that  the  Opuntia  of  Theophrastus  was  the  Opmtia  vidparu  of 
modern  botanists.  The  Cactaceie  are  chiefly  found  In  the  tropical 
parte  of  America,  a  few  species  only  escaping  from  those  countries  ; 
as,  for  example,  to  the  southern  states  of  North  America  and  to  the 
highlands  of  Chili  and  Hendoaa.  They  principally  occur  on  hot  dry 
rocks  or  plains  where  the  commoner  forms  of  vegetation  could  not 
exist,  and  may  be  considered  one  of  the  means  which  nature  has 
provided  for  the '  support  of  man  in  regions  where  neither  food  nor 
water  can  be  procured.  Their  stems  an  filled  with  an  abundant 
insipid  wholesome  fluid,  and  their  fruit  is  succulent  and  in  many  cases 
superior  to  that  of  European  gooseberries.  In  the  fevers  of  their 
native  countries  they  are  freely  administered  ss  a  cooling  drink,  and 
being  bruised  they  are  esteemed  a  valuable  means  of  curing  ulcers. 
For  the  sake  of  such  their  uses,  because  of  their  rapid  growth,  and 
especially  on  account  of  the  numerous  spines  with  which  they  are 
armed,  the  Opuntiss  or  Tunas,  as  the  Spanish  Americans  call  them,  are 
much  planted  round  houses  ss  fences,  which  neither  man  nor  »"■""!« 
in  easily  break  through.  They  are  not  unfrequent  in  the  dry  forest' 
Is  of  Brazil,  but  are  said  never  to  occur  in  the  damper  parte  of  the 
ntry.  In  stature  they  vary  greatly,  many  of  them  having  small 
eeping  stems,  which  seem  to  crawl  upon  the  ground  among  the  dead 
'ng  trees,  with  t1  


aoaof.*: 


lands  ol 


branches  of  the  surrounding  ti 


h  whose  gray  colour  their  deep 


CACTTja. 

green  shoots  form  a  shuralsl  contrast.  Others  rise 
with  many  angular  ascending  arms,  while  a  few  elevate  their  tall  sod 
deeply-channeled  leafless  trunks  far  above  the  stunted  vegetation  of 
the  sterile  regions  they  inhabit,  reaching  sometimes  the  height  of  30 
or  iO  feet 

To  enable  them  to  endure  the  excessive  drought  to  which  they  are 
naturally  exposed  they  are  furnished  with  an  unusually  tough  skin, 
the  evaporating  pores  or  stomatea  of  which  are  few  in  number  and 
very  often  to  all  appearance  merely  rudimentary.  This  contrivance 
prevents  their  losing  the  scanty  moisture  which  they  collect  from  the 
burning  soil,  and  enables  them  to  sustain  the  full  ardour  of  the 
brightest  equinoctial  sun  without  inconvenience ;  in  this  respect 
resembling  the  succulent  fruits  of  Europe,  such  as  the  plum,  the 
grape,  the  peach,  Ac,  which  by  the  absence  of  stomatea  from  their 
tough  skin  are  equally  enabled  to  bear  the  powerful  action  of  the 
bright  sun  that  is  necessary  for  their  maturation. 

These  facta  teach  us  what  the  points  are  that  it  is  most  necessary 
to  attend  to  in  the  cultivation  of  the  numerous  species  which  now 
abound  in  our  gardens.     Their  skin  is  so  formed  that  perspiration 
takes  place  very  slowly  through  it,  unless  under  the  influence  of 
powerful  stimulants  and  when  in  a  young  state.     It  is  therefore 
obvious  that  they  should  be  sparingly  watered  or  not  watered  at  all 
during  a  considerable  period  of  the  year.     Dry  as  the  places  usually 
are  in  which  Cacti  naturally  grow,  they  are  periodically  visited  by 
heavy  rains,  which,  combined  with  a  bright  light  and  a  high  tempera- 
ture, force  into  activity  even  the  sluggish  vital  powers  of  such  plants 
as  those  under  consideration.     At  such  a  time  the  annual  growth  of 
Cactus  takes  place,  secretions  which  enable  the  species  subsequently 
3  form  its  flowers  are  deposited,  and  a  general  impulse  is  given  to 
all  the  torpid  energies  of  its  constitution.     But  by  degrees  the  rains 
moderate  and  finally  cease  ;  the  young  cuticle  which  at  its  first  fix- 
ation perspired  freely  becomes  thicker  and  tougher,  and  impermeable 
moisture ;  what  food  has  been  obtained  during  lie  short  period  of 
owth  is  securely  inclosed  within  the  recesses  of  the  stem ;  and  when 
e  air  and  earth  become  dry  the  plant  is  provided  with  the  means 
enduring  another  long  period  of  fasting  and  inactivity.     With  the 
fall  of  run  the  heat  moderates,  but  the  light  to  which  the  Cacti  are 
exposed  is  but  little  if  at  ail  diminished;  so  that  the  assimilation 
and  alteration  of  the  food  contained  within  the  stem  keeps  continually 
going  on,  however  slowly.    It  is  by  following  this  natural  course  of 
events  that  gardeners  have  succeeded  in  bringing  their  Cacti  to  that 
extraordinary  state  of  beauty  for  which  they  are  now  conspicuous ;  it 
is  by  attending  practically  to  such  points  in  the  habits  of  the  species 
that  we  obtain  the  myriads  of  large,  brilliant,  red,  or  blush  or  snow- 
white  blossoms  that  form  the  glory  of  our  green-houses  in  the  spring. 
A  Caclui  is  placed  in  a  damp  stove,  exposed  to  all  the  light  that  can 
collected  without  being  concentrated,  and  it  begins  to  grow  :  it  is 
in  watered,  at  first  gently,  afterwards  copiously  with  water  holding 
[uantity  of  organisable  matter  (manure)  in  solution ;  this  practice 
continued  for  three  months,  when  the  quantity  of  moisture  is 
diminished  and  the  temperature  is  lowered,  but  exposure  to  light  is 
still  attended  to,  till  at  last  the  plant  sinks  to  rest    In  this  state  it 
is  kept  till  the  season  for  again  forcing  it  into  growth  shall  have 
returned,  when  it  is  subjected  to  a  repetition  of  the  same  treatment 


r  joints,  if 


If  the  C'actacur  are  to  be  propagated,  their  branches  o: 

they  have  any,  are  cut  off,  a  little  dried,  and  then  placed  in  .. 

damp  place,  when  they  strike  root  immediately.  Among  the  practi- 
cal consequences,  De  Candolle  observes,  that  result  from  the  facility 
with  which  they  are  thus  multiplied,  is  one  which  deserves  to  be 
noticed  on  account  of  its  importance,  namely,  the  manner  in  which 
the  Opvmtia  is  employed  to  fertilise  tie  old  lavas  at  the  foot  of  jEtna. 
As  soon  as  a  fissure  is  perceived,  a  branch  or  joint  of  an  Opuntia  is 
stuck  in  :  the  latter  pushes  out  roots,  which  are  nourished  by  the 
rain  that  collects  round  them,  or  by  whatever  dust  or  remains  of 
organic  matter  may  have  collected  into  a  little  soil :  these  roots,  once 
developed,  insinuate  themselves  into  the  most  minute  crevices,  expand, 
and  finally  break  up  the  lava  into  mere  fragments.  OptaUiat  treated 
in  this  manner  produce  a  great  deal  of  fruit,  which  is  sold  as  a  refresh- 
ing food  throughout  all  the  towns  of  Sicily. 

Where  however  the  species  have  neither  branches  nor  joints,  as  is 
the  esse  with  some  of  the  species  of  Mdocactu*  and  Echinocaet'u,  a 
'  rat  mode  of  propagation  is  had  recourse  to  :  it  is  then  necessary 
Ipel  them  to  branch  by  artificial  means.  Each  of  the  numerous 
tufts  of  spines  that  occupy  the  ridges  of  their  stem"  is  a  bud,  and  is 
capable  of  being  forced  into  a  branch,  if  by  any  means  the  general 
tendency  to  grow  at  the  upper  extremity  only  is  checked.  This  is 
effected  either  by  burning  the  apex  of  the  plant  with  a  broad  flat  iron, 
or  by  cutting  the  plant  serosa  below  the  top,  in  either  of  which  cases 
several  of  the  spiny  buds  will  gradually  swell  and  develop  themselves 

little  branches,  which  being  broken  off  will  strike  root  and  become 

It  is  on  species  of  the  Cactaeea  that  the  cochineal  insect  feeds.  Of 
these  the  most  common  are  the  three  following  : — Opuntia  Tuna,  which 
seems  the  most  employed  in  Peru ;  0.  Htmandczii,  which  is  the  most 
celebrated  in  Mexico ;  and  0.  cochrmUifera,  the  native  province  of 
which  is  somewhat  doubtful. 

CACTUS,  a  genus  of  plants,  the  type  of  the  natural  order  Caetaeta, 


m 


CADDICE. 


CALAMITES. 
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The  species  are  numerous,  and  have  the  general  characters  of  the 
order.    [Cactacm.1 

CADDICE,  CADDIS- WORM,  or  CAD-BAIT,  the  common  name 
for  the  larva  of  the  species  of  Phryganea,  which  reside  in  the  water, 
in  cases  which  they  form  of  various  substances,  such  as  bits  of  stick, 
grains  of  sand,  small  stones,  shells,  &c.,  which  are  held  together  by  a 
silken  thread  secreted  in  their  bodies  in  the  same  manner  as  in  the 
silk-worm.  The  case  acts  as  a  protection  to  the  larva,  and  it  is  capable 
of  drawing  in  its  head  or  putting  it  out,  according  to  circumstances. 

CADMIUM.     [GREENOCKITE.J 

C  J2SALPINIA,  a  genus  of  plants  belonging  to  the  tribe  Cassieae, 
of  the  natural  order  Leguminosm,  and  especially  distinguished  by  the 
lowermost  of  its  sepals  being  arched,  the  uppermost  of  its  stalked 
petals  being  the  shortest,  its  stamens  all  perfect  with  shaggy  bases, 
and  the  fruit  a  compressed  bivalved  pod.  The  species  are  trees  or 
shrubs,  found  in  both  the  East  and  West  Indies,  with  showy  yellow 
flowero,  abruptly  pinnated  leaves,  and  stems  which  are  usually  more 
or  less  prickly.  The  Brazil-Wood  of  commerce  is  said  to  be  furnished 
by  two  of  its  species. 

One  of  these,  C.  BrasUiensis,  is  a  West  Indian  rather  than  a  Bra- 
zilian tree,  without  prickles,  downy  flower-stalks,  panicled  flowers, 
smooth  obtuse  oblong  leaflets.  The  other,  C.  echinata,  which  is  really 
a  Brazilian  plant,  is  a  prickly  tree,  with  yellow  and  red  blossoms, 
smelling  deliciously  like  lilies  of  the  valley,  prickly  pods,  and  oval 
blunt  leaflets.  Both  these  species  undoubtedly  yield  a  red  wood,  but 
it  is  by  no  means  clear  that  they  exclusively  furnish  the  Brazil-Wood 
of  commerce,  as  is  commonly  stated.  According  to  Dr.  Bancroft, 
this  article  is  obtained  from  a  tree  with  a  large  crooked  knotty  stem, 
the  bark  of  which  is  so  thick  that  a  tree  as  large  as  a  man's  body  with 
the  bark,  will  not  be  so  thick  as  the  leg  when  peeled ;  and  he  calls 
this  species  G.  Brasiletto,  a  name  unknown  to  botanists :  he  however 
states  that  it  is  called  by  the  natives  Ibiripitanga.  Now,  that  is  the 
name  given  by  Marcgraaf  to  the  (7.  echinata,  but  this  author  says 
nothing  about  the  peculiarity  in  the  bark.  One  authority  however 
ascribes  a  particularly  thick  alburnum  to  G.  echinata,  but  says  nothing 
of  the  bark.  Malte-Brun  says  there  are  three  kinds  of  Mirim,  or 
Brazil- Wood  found  in  Brazil ;  but  he  includes  with  them  the  C  Bra- 
sUiensis, which  there  is  no  good  authority  for  considering  a  native  of 
that  country.  Fee  again  refers  the  sappan  wood  of  the  East  Indies 
(Ccesalpinia  Sappan)  to  one  of  the  Brazil- Woods  of  the  merchants. 
Upon  the  whole  it  appears  that  we  have  no  good  testimony  as  to  what 
the  tree  is  that  yields  it ;  but  it  is  probable  that  it  is  the  produce  of 
many  species,  and  possibly  of  more  than  one  genus,  for  De  Candolle 
and  Sprengel  doubt  whether  the  Gasalpinia  echinata  is  not  rather  a 
Guilandina.  The  best  Brazil-Wood  is  said  to  come  from  Pernambueo, 
where  it  is  called  Pao  da  Rainha,  or  Queen's  Wood,  on  account  of  its 
being  a'royal  monopoly.  The  Bukkum  or  Sappan  Wood  of  commerce 
is  yielded  by  C.  Sappan.  A  substance  known  in  the  markets  under 
the  name  of  Dividivi  or  Libidibi  has  lately  become  important  on 
account  of  the  tannin  it  contains.  It  is  the  fruit  or  pods  of  C.  coriaria. 
They  are  not  used  in  medicine,  but  in  dyeing  and  tanning. 

CAFFER-BREAD.    [Enoephalartos.] 

CAKILE,  a  genus  of  plants  belonging  to  the  natural  order  Grucifera, 
to  the  sub-order  Lomentacea,  and  the  tribe  Cakilinece.  In  addition  to 
the  accumbent  cotyledons  of  the  tribe,  it  has  an  angular  pouch  com- 
posed of  two  1-seeded  indehiscent  joints,  the  upper  joint  deciduous, 
with  an  erect  seed,  the  lower  one  persistent,  seedless,  or  with  a  pendent 
seed.  The  species  are  annual  branched  herbs,  smooth,  fleshy,  glaucous, 
with  pinnatifid  or  toothed  leaves ;  racemes  of  flowers  opposite  the 
leaves,  and  terminal  with  filiform  bractless  pedicles. 

G.  tnariHma,  Purple  Sea-Rocket,  has  the  joints  of  the  pouch  2-edged, 
the  upper  one  with  two  teeth  at  the  base,  the  leaves  fleshy,  pinnatifid, 
somewhat  toothed.  The  flowers  are  of  a  purplish  colour.  It  is  a 
native  of  Europe,  along  the  sea-coast  from  Sweden  and  Lapland  to 
Gibraltar ;  it  is  also  found  on  both  sides  of  the  Mediterranean.  It  is 
a  native  of  Great  Britain,  on  the  sea-coast.  This  plant  had  at  one 
time  a  reputation  as  a  cathartic,  but  it  is  not  employed  at  the  present 
day.  There  are  three  other  species  of  CatiU,  named — C.  jBgyptiaca, 
G.  Americana,  G.  equalis.  They  are  all  pretty  annuals,  and  may  be 
easily  cultivated.  The  seeds  may  be  sown  in  spring  or  autumn,  and 
they  should  be  treated  as  other  hardy  annuals. 

(Babington,  Manual ;  Don,  Gardener's  Dictionary.) 

CALABASH,  a  name  given  in  the  West  Indies  to  the  fruit  of  the 
tree  called  Oretccntia  Cujete  by  botanists.    [Cresoeotia.] 

CALA'DIUM,  a  genus  of  plants  belonging  to  the  natural  order 
Aroidece,  and  to  the  tribe  Caladiece.  The  flowers  are  monascious,  and 
the  calyx  and  oorolla  are  absent ;  the  male  flowers  have  many-celled 
peltate  anthers,  disposed  in  a  spike  at  the  end  of  the  spadix ;  the 
female  flowers  have  the  ovaries  inserted  at  the  base  of  the  spadix,  no 
style ;  the  fruit  is  a  1 -celled  berry  with  many  seeds.  A  great  number 
of  species  of  this  genus  have  been  described.  They  are  frequently 
cultivated  in  this  country  for  the  sake  of  their  spotted  stems  and  neat 
green  leaves,  which  are  rarely  disfigured  by  any  of  the  accidents  which 
affect  other  stove-plants.  They  have  the  same  general  appearance  as 
the  species  of  Arum,  and  also  resemble  them  in  physical  and  chemical 
properties. 

G.Seguvnum,  Dumb-Cane,  is  a  caulescent  suberect  plant  with  oblong 
cuspidate  leaves,  and  the  spadix  shorter  than  the  oblong  spathe.   This 


plant  is  a  native  of  South  America  and  the  West  Indies.  It  grows  to 
a  height  of  five  or  six  feet  It  secretes  an  acrid  poison,  so  that  when 
any  part  of  the  plant  is  chewed  the  tongue  swells  and  the  power  of 
speech  is  lost.  It  is  on  this  account  called  '  Dumb-Cane,'  Sir  William 
Hooker,  in  his  '  Exotic  Flora,'  relates  the  case  of  a  gardener  who 
incautiously  bit  a  piece  of  Dumb-Cane  :  "  His  tongue  swelled  to  such 
a  degree  that  he  could  not  move  it ;  he  became  utterly  incapable  of 
speaking,  and  was  confined  to  the  house  for  some  dayB  in  the  most 
excruciating  torments."  The  juice  is  stated  to  impart  an  indelible 
stain  to  linen.  Notwithstanding  its  poisonous  nature,  P.  Browne 
says  that,  in  common  with  the  Arum  ovatum,  its  stalk  is  used  to  bring 
sugar  to  a  good  grain  when  it  is  too  viscid,  and  cannot  be  made  to 
granulate  with  lime  alone.  In  the  districts  where  it  grows  the  natives 
use  a  decoction  of  the  stem  as  a  bath  and  fomentation  in  dropsy,  and 
the  rootstock  is  used  in  obstinate  constipation  and  in  long-atandhig 
gout    The  negroes  use  it  as  an  anti-aphrodisiac. 

G.  sagiUifolwm,  Brazil  Cabbage,  is  stemless,  with  sagittate  acumi- 
nate leaves,  the  spadix  shorter  than  the  spathe,  which  is  ovate-cucullate. 
This  plant  is  a  native  of  the  West  Indies,  and  is  called  by  the  French 
Chou-de-Bresil,  and  by  the  Germans  Essbar  Arum.  In  appearance 
it  resembles  Arum  colocaria,  and  is  used  for  the  same  purposes.  Both 
the  leaves  and  rootstock  of  this  plant  are  eaten.  The  leaves  are 
boiled  and  eaten  as  ooleworts ;  the  rootstock  is  not  considered  so  great 
a  delicacy  as  the  leaves.  Of  all  the  eatable  Aroidem,  this  appears  to 
be  the  most  extensively  cultivated.  It  is  found  in  the  East  and  West 
Indies,  in  China,  Japan,  New  Zealand,  and  the  South  Sea  Islands. 
When  raw  the  rootstock  contains  a  certain  amount  of  the  poisonous 
secretion  of  the  family,  and  like  the  potato  has  an  acrid  unpleasant 
flavour,  which  entirely  disappears  in  cooking.  The  leaves  are  very 
soft  and  glaucous,  from  being  covered  with  a  fine  silky  hair,  and  in 
many  places  are  used  instead  of  plates  and  dishes. 

G.  esculentum  resembles  the  last :  its  leaves  are  peltate-cordate,  and 
its  spathe  ovate-lanceolate.  It  is  also  a  native  of  South  America,  and 
is  cultivated  on  account  of  the  starch  contained  in  its  rootstock.  It 
possesses  properties  similar  to  the  last. 

G.  arborescent  is  a  poisonous  species,  though  not  so  virulent  as  the 
Dumb-Cane.  Merat  says  that  it  was  formerly  used  for  wetting  the 
mouths  of  negroes  as  a  punishment  for  slight  misdemeanours. 

(Loudon,  Cyclopaedia  of  Plants  ;  Lindley,  Natural  System  ;  Burnett* 
Outlines  of  Botany  ;  Bischoff,  Mtdicinitch-PharmaceuHsche  Batamk) 

CALAMINE.    [Zinc] 

CALAMINT.    [Calamtotha.] 

CALAMINTHA,  a  genus  of  plants  belonging  to  the  natural  order 
Lamiacea,  and  the  tribe  Satureiinecc  It  has  the  apices  of  the  stamens 
oonnivent  under  the  upper  lip  of  the  corolla;  the  anther-cells  at 
length  divergent,  connective,  subtriangular ;  the  upper  lip  of  the 
corolla  straight,  nearly  flat,  the  lower  patent  trifid;  the  calyx  2-lipped 
and  10-13-nerved,  throat  hairy ;  the  flowers  whorled,  axillary  or  spiked. 
This  genua  was  constituted  by  Moench,  and  contains  several  species 
which  were  placed  under  Thymus  and  Clinopodium  by  Smith,  in 
Melissa  by  Bentham,  and  one  in  Acinos  by  Hooker.  Koch  in  his 
*  Flora  Germanioa'  follows  Moench,  and  also  Babington  in  his  '  M*«nai 
of  British  Botany.'  There  are  four  species  of  this  genua,  common  and 
well-known  plants  in  Great  Britain. 

G.  Nepeta,  Lesser  Calamint,  Cat-Mint,  Balm  or  Field-Balm,  has 
leaves  ovate,  obtuse,  serrated,  pale  beneath,  shortly  stalked ;  calyx 
subcampanulate,  obscurely  2-lipped,  teeth  all  nearly  the  same  shape, 
the  upper  ones  slightly  shorter ;  nuts  roundish,  almost  smooth ; 
cymes  dichotoinous,  many-flowered.  This  is  not  a  common  plant, 
and  is  found  on  dry  banks.  It  has  a  strong  aromatic  smell  not  unlike 
that  of  penny-royal,  and  a  pungent  taste.  Cats  are  said  to  be  fond  of 
the  smell,  and  hence  its  name  cat-mint  An  infusion  of  the  leaves  is 
recommended  as  a  tonic  and  stimulant  in  flatulence  and  colic  This 
and  the  other  Species  possess  the  volatile  oil  which  is  found  in  the 
whole  order,  and  hence  they  all  have  a  more  or  less  powerful  medicinal 
action. 

G.  officinalis  (Thymus  Calamintha,  Smith;  Melissa  Calamnufha, 
Bentham),  Mountain-Balm,  Common  Calamint,  has  broadly  orate, 
rather  acute,  slightly  serrated  leaves,  green  on  both  sides,  seated  on 
longish  stalks;  the  calyx  tubular,  ventrioose  in  front,  distinctly 
2-lipped,  teeth  of  the  upper  lip  triangular,  of  the  lower  twice  as  long, 
and  subulate;  nuts  roundish,  covered  with  impressed  dots;  cymes 
scarcely  dichotomous,  few-flowered. 

C.  Acinos  (Acinos  vulgaris,  Persoon ;  Acinos  ihymoides,  Moench), 
Basil-Balm,  or  Basil-Thyme,  has  ovate  subserrate  acute  leaves  with, 
revolute  margins ;  tubular  gibbous  calyx  distinctly  2-lipped,  the 
upper  lip  with  short  triangular  teeth,  the  lower  one  with  subulate 
teeth,  all  converging  in  fruit  It  is  found  in  dry  gravelly  places,  and 
in  corn-fields  throughout  Europe. 

G  Clinopodium  (Clinopodium  vulgart,  Smith),  Wild  Basil,  Bed-Foot, 
has  ovate  obtuse  leaves,  rounded  below,  slightly  orenate;  whorls 
equal,  many-flowered;  bracts  setaceous,  as  long  as  the  calyx.  Common 
in  dry  bushy  places,  in  Europe ;  it  is  also  found  in  America,  but  has 
probably  been  introduced  there. 

(Babington,  Manual;  Bentham,  Labiatarum  Genera  et  Species,) 

CALAMITES,  one  of  the  most  frequent  and  characteristic  genera 
of  fossil  plants.  It  is  found  abundantly,  but  not  exclusively,  in  the 
Carboniferous  system  of  strata,  and  generally  in  the  sandstones  and 


fit  CALAMOPHILUS, 

•hales  which  alternate  with  coal.    Oatamila  Sudmvii 

Euro-peon  and  American  Coal-Fielda.     Calamila  ore* 

the  Bunter  Sandstein.     We  have  found  traces  of  a  Calaaila 
Rod  Marl  eerie*  of  Worcestershire.     [Coil  Plani».] 

CALAMOPHILUS,  a  genua  of  Birds  belonging  to  the  family 
Parida  and  the  tribe  Inteaora,  aub-tribe  Daitinulra.  C.  otormietu 
of  Tamil  is  the  Pant  biarmicu*  of  Pennant  and  other  winters.  This 
bird  is  common  in  Great  Britain,  and  is  known  by  the  name  of  toe 
Bearded  Tit     [Pakidjl]     (YarrelL  BriliiA  Birth.) 

CALAMOTOKA,  the  generic  title  applied  by  Qoldfuas  to  many 
Pahoosoio  Corals,  for  some  of  which  Lamarck  employed  the  name  of 

PamtiHt, 

CA'L AHUS,  a  genus  of  Palms  the  different  species  of  which  yield 
the  Rattan  Canes  of  commerce.  Although  a  genuine  palm,  yet  from 
the  slender  sterna  and  general  habit,  it  baa  more  the  look  of  some  tall 
grass,  and  haa  been  considered  Ba  one  of  the  links  in  the  chain  of 
organisation  which  connect  the  firs  anna  with  the  Palms.  Blume  gives 
the  following  account  of  the  flowers  and  fruit : — Folygamous-diceciaus, 
or  ditecious  ;  epathea  several,  incomplete  ;  flowers  sessile,  in  spikes; 
calyx  8-toothed  or  trifid  ;  petals  S,  united  at  the  base;  stamens 
8;  filaments  subulate,  connected  at  the  base  into  a  cup;  anthers 
arrow-shaped,  fixed  by  the  back.  The  rudiment  of  an  ovary : — 
female :  ovary  3-celled,  surrounded  by  s  ataminiferous  cup,  which 
is  usually  sterile;  atyle  scarcely  any;  stigmas  S,  distinct  or  com' 
bined  ;  berry  protected  by  scales  overlapping  each  other  downwards, 
1  -seeded ;  seed  surrounded  by  a  succulent  flesh ;  albumen  uneven 
in  the  circumference,  even  in  the  inside,  or  near  even  in  the  circum- 
ferenceand  ruminated  internally  ;  embryo  at  the  base;  leaves  pinnated. 

The  species  are  principally  found  in  the  hotter  parts  of  the  East 
Indies,  where  they  grow  in  tie  forests,  climbing  over  trees  and  bushes 
to  a  greater  extent  than  any  other  known  plants.  The  stem  of 
Calami*  verm  is  described  as  being  100  feet  long,  that  of  0.  abtongut 
300  to  400  feet,  of  C.  rudentiaa  upwards  of  GOO  feet,  and  of  C.  aeteniHt 
as  much  as  600  feet ;  Rumphius  even  states  that  one  kind  attains  the 
extraordinary  length  of  1200  feet  (voL  v.  100).  It  is  closely  covered 
over  by  the  tubular  bases  of  the  leaves,  through  which  it  is  drawn  by 
the  cane-gatherers  when  green ;  afterwards  it  is  dried  in  the  sun,  and 
then  is  ready  for  market.  These  canes  are  extensively  used  for  the 
sake  of  the  hard  flinty  coating  of  their  stems,  which  are  readily  split 
into  strips,  from  which  the  bottoms  of  chairs  and  similar  articles  are 
manufactured.  It  is  not  possible  to  say  from  what  particular  species 
the  canes  of  the  shops  are  obtained,  it  being  probable  that  many  are 
gathered  indiscriminately;  C.  Rotang  has  however  been  said  to  furnish 
the  stouter,  and  C.  Sdpionum  the  slenderer  sorts.  The  flesh  that 
unrounds  the  seeds  of  this  genus  is  a  delicate  article  of  food ;  limpid 
water  flows  from  the  stems  when  cut  through  ;  and  finally  the  young 
shoots  of  some  of  them,  while  still  tender,  are  roasted  or  boiled, 
chopped  small,  and  being  fried  with  pepper  and  gravy,  are  said  to 
furnish  a  very  delicate  dish. 

It  is  not  a  little  remarkable  that  notwithstanding  the  polished 
surface  of  the  stem,  almost  all  the  other  parts  except  the  fruit  should 
be  furnished  with  stiff  hairs  and  even  prickles.  The  prickles  are 
usually  hooked  backwards  to  enable  the  plants  to  raise  themselves 
upon  the  trees  among  which  they  grow  in  their  native  forests ;  and 
to  assist  them  in  this  operation  the  terminal  pinna)  of  the  pinnated 
leaves  are  shortened,  hardened,  and  also  booked  backwards.  Several 
species  are  copiously  described  in  Rumphiua's  'Herbarium  Amboi- 
nense,'  (vol.  v.)  under  the  name  of  Palm ij  uncus.  Dragon's  Blood  or 
Djiirnang,  is  the  produce  of  a  specie*  of  Caiamut.  Those  which  chiefly 
yield  it  are  the  C.  prtrmt  (Lour.),  C.  ndailua  (Lour.),  C.  vervt 
(Lour.),  and  C.  Draco  (Willi),  of  which  the  last  three  were  by 
LinnieuB  reckoned  mere  varieties  of  the  0.  Rol ano  (Linn.).  They  are 
natives  only  of  Hindustan,  Cochin  China,  and  the  Moluccas.  The 
ripe  fruits  are  covered  with  a  reddish-brown  dry  resinous  substance, 
which  is  the  Dragon's  Blood.  In  this  state  they  are  collected,  and 
allowed  to  remain  in  rice-mills  till  the  resin  drops  iff.  The  resin  is 
afterwards  melted,  either  by  the  natural  warmth  of  the  air  or  by  arti- 
ficial heat,  and  then  moulded  into  the  different  forms  in  which  it 
occurs  in  commerce.  Another  mode  of  obtaining  it  is  as  follows  : — 
The  ripe  fruits  are  shaken  in  bags,  and  the  resin  so  obtained  is  formed 
into  pieces  shout  the  else  of  a  bean,  which  are  then  wrapped  up  in 
leaves ;  this  kind  is  much  prised  in  the  East  Indies.  A  second  sort  is 
procured  by  throwing  together  the  fruits  after  they  have  been  treated 
in  the  foregoing  manner,  melting  them  in  the  sun  or  with  a  alow  fire, 
and  collecting  what  exudes,  which  is  then  formed  into  small  four- 
cornered  cakes.  A  third  sort  is  obtained  from  what  remains  after  the 
two  foregoing  processes,  being  run  out  and  formed  into  round  cakes, 
which  contain  bard  portions  of  the  fruit.  According  to  other 
accounts,  the  finest  sort  is  procured  by  exposing  the  fruits  to  the 
vapour  of  boiling  water,  and  scraping  off  the  soft  resin  as  it  exudes. 
CALA'NDRA,  a  genus  of  Coleopterous  Insects  belonging  to  ti 
section  Rhynchophora,  and  family  Otrtulio%ida\  It  has  the  fullowk 
characters  :— Antennas  eight-jointed,  geniculated,  and  inserted  behin 
the  middle  of  the  rostrum  (that  is,  towards  the  base) ;  the  six  join._ 
following  the  basal  one  are  short,  the  apical  joint  forms  a  large  Knob, 
generally  somewhat  batchetrahaped,  having  the  apex  soft  and  spongy ; 
rostrum  long,  and  slightly  bent  downwards ;  thorax  rather  long  and 
depressed,  narrower  in  front  than  behind  ;  body  somewhat  depi ' 
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pointed  at  the  apex;  elytra,  shorter  than  the  abdomen;  legs 
short,  tibia;  armed  with  a  spine;  tarsi  four-jointed,  the  penultimate 
joint  bilobed. 

The  wall-known  Com-Weevil  (C.  granaria),  which  commits  so 
much  hsvock  in  our  granaries,  belongs  to  this  genus :  it  is  about 
one-sixth  of  an  inch  long,  or  rather  leas ;  of  a  pitchy-red  colour ;  the 
thorax  is  coarsely  punctured,  and  the  wing-cases  are  deeply  striated  ; 
' '  ,e  sit  rial  are  minutely  punctured ;  the  legs  and  antennas  are  red. 

This  little  insect  bores  a  hole  into  the  grain  with  its  proboscis,  in 
which  an  egg  is  dope-sited ;  the  egg  turns  to  a  little  grub  or  larva, 
which  devours  the  whole  of  the  inside  of  the  grain,  leaving  the  husk 
entire.  This  quantity  of  food  is  just  sufficient  to  mature  the  grub :  it 
then  turns  to  the  pupa,  and  afterwards  to  the  weevil,  which  easily 
breaks  through  the  busk,  and  is  then  at  liberty  to  proceed  aa  its  parent 
did.  When  wheat  is  suspected  to  contain  these  little  weevils  or  their 
grube,  that  which  is  affected  may  be  easily  discovered  by  throwing 
the  whole  into  water ;  that  which  is  good  will  sink,  while  the  rest 
will  float. 

Another  species  of  Calandra  ( 0.  Oryta,  Linn.)  closely  resembling  the 

m-weevil,  from  which  however  it  may  be  distinguished  by  its  having 

ur  red  spots  on  its  elytra,  attacks  the  rioe  grain  in  the  same  way  as 

o  one  above  mentioned  does  that  of  the  wheat. 

C.  Palmarum,  a  targe  species,  being  about  an  inch  and  a  half 
_  length,  lives  during  its  larva  state  on  the  pith  of  the  palms  of  South 
America.  It  is  of  a  dull,  velvet-like  black,  and  haa  the  proboscis  fur- 
nished with  a  brush  of  black  hairs  on  the  upper  part  near  the  apex. 

The  larva  of  this  species,  which  is  called  by  the  natives  the  Ver 
Palmiste,  is  considered  by  them  a  groat  dainty. 

CALAPPA,  a  genus  of  Brachyurous  Decapod  Oruttacta,  separated 
by  Fabricius,  and  formerly  embracing  the  genus  Hepolut  of  Latreille, 
though  now  restricted  to  the  following  form. 

Generic  Character :— External  and  internal  antenna;  similar  to  those 
of  the  Crab  (Cancer)  properly  so  called,  third  articulation  of  the  pedi- 
palpi  (pieda-m&ohoirea  exteneurs)  terminated  somewhat  like  a  pointed 
book ;  chela  equal,  very  large,  compressed,  with  their  upper  edge, 
which  is  notched  or  crested,  very  much  elevated,  and  fitting  exactly 
to  the  external  border  of  the  shell  or  carapace,  so  as  to  cover  the 
entire  region  of  the  mouth  ;  the  rest  of  the  feet  short  and  simple ; 
carapace  abort,  convex,  wider  posteriorly  than  anteriorly,  end  forming 
behind  a  vaulted  shield,  under  which  the  posterior  legs  are  hidden 
when  the  animal  is  in  a  state  of  repose;  eyes  mounted  on  short 
pedicles,  and  at  a  short  distance  from  each  other. 

The  genus  is  well  marked  by  the  peculiarities  of  the  shell  and 
chelss,  with  which  last,  ss  with  a  shield,  the  Calappa  cover  the 
mouth  and  anterior  parts,  at  the  same  time  contracting  up  their  feet 
beneath  the  posterior  vaults  of  the  shell,  under  whose  hard  protection 
their  vulnerable  parts  are  comparatively  secured  from  the  attacks  of 
their  enemies.  They  are  called  by  the  French,  Migranes,  and  also 
Coqs  de  Her,  from  their  crested  chelsj,  as  well  as  Crabes  Honteux, 
from  their  appearing  to  hide  their  heads  and  smaller  limbs  behind 
their  large  chela.  Their  geographical  distribution  is  wide.  The 
species  are  recorded  aa  inhabiting  the  seas  of  the  Indian  Archipelago, 
and  of  Australia,  the  Pacific  and  Atlantic  oceans,  the  seas  of  South 
America,  to.  The  proximate  form  is  found  in  the  genus  (Ethra 
of  Leaoh.    [(Ethra.1 

We  select  as  an  example  C.  gramdala,  sn  inhabitant  of  the  Medi- 
terranean Sea,  and  found,  according  to  M.  Risso,  most  frequently  in  the 
fissures  of  rocks 
near  Nice,  where 
these  crabs  reach 
to  the  depth 
of  90  feet.  The 
same  zoologist 
says,  that  the 
females  deposit 
their     eggs     in 


toothed  poste- 
riorly, and 
whose  general 
colour  is  pale 
rose,  with  whit- 
ish feet  and 
brown  nails. 

The  following 
is  Dssmaroet's 
description 


oose,       marked 

with  four  longl- 

tudinal  sutures,    *■  ™  ° 

and  having  on  each  aide  before  it  begins  to  dilate  seven  teeth,  three 

short  and  obtuse,  and  four  more  strong  and  pointed  upon  the  borders 

of  the  enlarged  part,  with  two  other  smaller  ones  entirely  behind ; 


m 
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front  bidentaied  ;  colour,  that  of  floah  sprinkled  with  spots  of  oarmine 
red ;  length  21  inches ;  breadth  S  inches,  6  lines,  French. 

CALATHI'DIUM,  a  modern  name  for  the  flowor-head  of  the  plants 
called  Compotittr.,  the  common  Calyx  of  Linnaeus.  It  consists  of  a 
flsttuih  or  conical  cellular  disk,  called  the  Receptacle,  upon  which  a 
number  of  small  flowers  are  very  compactly  arranged ;  and  its  surface 
is  either  naked  and  even,  except  so  far  as  the  scan  left  bj  the  attach- 
ment of  the  flowers  render  it  oUurwise,  or  covered  with  hairs, 
bristles,  or  scale*,  namsd  Pales.  Ite  margin  is  uniformly  furnished 
with  one  or  more  rows  of  small  leaves  or  scales  which  inclose  the 
flowers  as  within  a  cup.  The  form,  number,  texture,  and  proportions 
of  these  scales  often  afford  good  generic  characters.  In  reality,  a 
Calathidium  is  a  short  spike  of  inflorescence,  the  receptacle  being  the 
depressed  axis,  its  palese  bracts,  and  the  external  scales  being  other 
braots  in  a  more  perfect  state.  The  Daisy,  the  Dandelion,  and  the 
Sunflower,  offer  illustrations  of  this  form  of  inflorescence. 

CA'LATHUS,  a  genua  of  Coleopterous  Insects  belonging  t. 
section  Qeodephaga  and  family  Harpalidtr.  It  has  the  following 
characters :— Body  elongate,  somewhat  ovate,  slightly  pointed  pos- 
teriorly ;  thorax  wider  behind  than  before ;  anterior  tarsi  with  the 
three  basal  joints  dilated  in  the  males ;  claws  dentate  beneath  ;  palpi 
with  the  terminal  joint  almost  cylindrical,  and  truncated;  labium 
transverse,  and  slightly  emargineted  anteriorly. 

Upwards  of  twenty  species  of  this  genus  have  been  discovered, 
almost  all  of  which  are  European.     Their  general  colouring  is  blank 


which  are  common.  Four  species 
may  be  found  under  stones  and 
rubbish  in  the  neighbourhood  of 
London ;  of  these  C.  ciMihnda  is 
exceedingly  common,  frequently 
being  met  with  in  pathways,  Ac  ; 
it  is  about  half  an  inch  long,  and 
of  a  black  colour ;  the  antenna) 
are  pitchy  black,  with  the  basal 
joint  red  ;  the  legs  are  black,  and 
in  some  specimens  red.  The 
wood-cut  here  given  of  C.  Ittitti 
will  enable  the  reader  to  form  an 
idea  of  their  general  appearance ; 
it  is  a  very  rare  species  in  this 

... . le  one  above  mentioned  in  its  greater 

width,  and  the  thorax  having  the  lateral  margins  of  a  reddish  hue. 
CALCAIKE  GHOSSIER,  the  coarse  calcareous  building-stone  of 
Paris,  which,  geologically  speaking,  is  ooeval  with  the  blue  day  of  the 
basin  of  London,  and  contains  many  identical  sheila.  These  con- 
stitute the  types  of  the  "  —     -  ... 


and  differs  chiefly  froi 


stitute  the  types  of  the  Eocene  Tertiary  aeries  of  Mr.  Lyoll. 

CA'LCAR,  a  genus  of  Coleopterous  Insects  belonging  to  the  sc 

Stttnmera  and  family  Tentbrionida.  This  genus  is  distinguished 
from  the  allied  genera  (HypojihUtui,  Apii,  Ac)  by  having  the  body 
linear,  the  head  emarginated  anteriorly,  and  the  three  or  four  terminal 
joints  of  the  antenna)  nearly  globular;  the  thorax  is  longer  than 
broad,  truncated  anteriorly  and  posteriorly,  and  of  nearly  equal  width 
throughout. 

CA  LC Alt,  or  Spur,  in  flowers,  is  a  hollow  projection  from  the  base 
of  a  petal,  and  has  usually  a  conical  figure.  It  was  called  Nectary  by 
Linntcus,  but  it  rarely  accretes  honey.  Its  use  is  unknown.  The 
spurs  of  some  of  the  Orchidacta  are  several  inches  long,  and  many 
times  longer  than  the  flowers  to  which  they  belong,  hanging  down 
like  vegetable  tails. 

CALCAREOUS  SPAR.  Under  this  term  it  is  usual  to  include 
only  those  varieties]  of  Carbonate  of  Lime  which  occur  in  distinct 
individual  crystals  of  the  rhombohedrel  system,  the  name  never  being 
used  to  denote  Arragonite,  or  any  crystals  of  carbonate  of  lime 
belonging  to  the  prismatic  system  ;  nor  is  it  usual  to  apply  it  to  those 
more  or  leas  crystalline  limestones  of  which  marble  is  the  purest 
variety,  where  each  crystal  is  so  embedded  in  the  mass  as  to  have 
lost  all  individuality.  In  a  word,  these  rocks  are  of  such  importance 
and  interest  that  they  do  not  admit  of  our  treating  them  as  a  minera- 
logies! variety,  but  as  masses  formed  hy  the  aggregation  of  numerous 
crystals  of  it.  These  are  noticed  therefore  under  the  heads  LnosTOlfi 
and  Mabels,  while  we  shall  here  confine  ourselves  to  the  individual 
crystals  of  which  the  others  are  composed. 

This  substance  present*)  us  with  one  of  the  most  interesting  objects 
which  can  engage  the  attention  of  the  mineralogist,  not  only  on 
account  of  the  important  part  it  plays  in  the  geological  structure  of 
the  earth,  being  frequently  almost  the  sole  ingredient  of  beds  of  rock 
of  great  thickness  and  extent,  produced  at  every  geological  epoch,  but 
also  from  the  beauty  and  diversity  of  its  crystalline  forms,  and  from 
the  peculiarity  of  several  of  its  physical  properties.  The  study 
and  a  correct  knowledge  of  this  mineral  species  have  also  become 
of  still  greater  importance  since  the  discovery  of  the  principlea  of 
isomorphism,  by  which  it  is  shown  that  it  is  the  most  perfectly 
developed  individual  of  a  very  large  class  of  the  mineral  salts  of 
carbonic  acid,  of  which  it  may  consequently  be  considered  the  type. 
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If  any  crystal  of  calcapar,  whatever  ite  form,  be  carefully  e 
an  appearance  indicating  a  tendency  in  its  substance  to  break  or  split 
in  the  direction  of  three  planes  symmetrically  related  to  the  form 
may  be  perceived,  and  by  a  gentle  blow  the  whole  is  readily  reduced 
to  fragments,  each  of  which  may  with  a  little  care  be  brought  to  the 
form  of  the  rhoinbohedron  represented  in  fig.  %  the  faces  of  which 
are  parallel  to  the  three  planes  of  cleavage  above  mentioned.  This, 
in  the  language  of  Hauy,  is  the  primitive  form  of  calcapar,  sad 
represents,  according  to  his  theory,  the  shape  of  the  ultimate  mole- 
cules or  atoms  of  carbonate  of  lime,  by  the  aggregation  of  whiJi. 
according  to  certain  laws,  its  various  crystals  are  produced.  AHhoagk 
this  rhoinbohedron  occurs  rarely  or  never  as  an  unbroken  crystal  d 
pure  carbonate  of  lime,  it  is  nevertheless  the  moat  convenient  ground 
form,  to  the  axis  of  which  the  faces  of  all  other  crystals  of  tfcii 
substance  may  be  referred,  and  it  it  therefore  selected  for  that 
purpose.  These  forms,  although  far  exceeding  in  number  the* 
any  other  mineral  species,  are  however-  (omitting  the 


regular  hexagonal  pnsm,  c,  and  its  terminal  face*,  o,  Jta.  6)  but  of 
\inds,  being  either  rhombohedrons,  of  which  variotiea  arerente- 
1   in  fgt.  1,  2,  3,  and  4,  or  scalunohedrona,  one    of    the    most 

.on  of  which  is  seen  in  fig.  5.    Their  relatione  to  each  otber  ana 

their     combinations     have    been    developed     piinoirwllj.     bv    HsQV 
Boumon,  and  Monteiro,  by  whom  no  lees  than   SO   different  rhoin 


w 
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bohedrons  and  60  scalenohedrons  have  been  distinguished.  As  might 
naturally  be  expected,  the  combination*  resulting  from  so  large  a 
number  of  simple  forms  are  exceedingly  great,  and  Bournou,  -who  has 
written  a  treatise  of  three  thick  volumes  on  this  mineral  and  Arra- 
gonite,  has  distinguished  no  less  than  700  varieties  of  form.  Of  these 
154  are  described  in  the  large  work  by  Haiiy,  accompanied  by  very 
accurate  drawings  of  each. 

A  general  knowledge  of  the  crystalline  form  of  this  mineral  may 
however  be  easily  obtained  by  acquiring  a  knowledge  of  the  relation 
of  the  faces  of  the  five  simple  forms  and  the  hexagonal  prism  referred 
to  above ;  as  in  almost  all  the  more  ordinary  combinations  the  general 
feature  of  the  crystal  is  produced  by  one  of  these.  The  fig.  2,  which, 
as  has  been  already  stated,  is  considered  as  the  ground-form,  is  a 
rhombohedron,  the  faces  of  which  are  inclined  to  each  other  in  the 
terminal  edges  at  106°  5'.  This  form,  though  exceedingly  rare  in  pure 
calcspar,  is  however  the  prevailing  crystal  in  the  nearly  allied  species 
produced  by  the  combinations  of  the  carbonates  of  lime  and  magnesia, 
as  will  be  seen  by  referring  to  the  article  Dolomite.  In  deter- 
mining the  relations  of  any  form,  the  position  of  the  planes  of  this 
rhombohedron  in  reference  to  the  other  parts  must  first  be  fixed,  and 
this  is  readily  accomplished  in  every  case,  owing  to  cleavage-planes 
running  parallel  to  its  faces.  This  being  determined,  all  other  rhom- 
bohedrons  are  at  onoe  divided  into  rhombohedrons  of  the  first  order, 
such  as  fig.  4,  which  have  their  faces  situated  as  the  faces  of  the 
ground-form,  or  into  rhombohedrons  of  the  second  order,  the  faces 
of  which  are  situated  as  the  edges  of  the  ground-form,  as  is  the  case 
with  figs.  1  and  3. 

The  rhombohedron  Jfy.  1,  which  may  thus  be  seen  to  belong  to  the 
second  order,  is  readily  recognised  by  having  its  faces  g  making  the 
same  angle  with  the  vertical  axis  A  B  (fig.  2)  as  the  terminal  edges  of 
the  ground-form,  so  that  in  a  combination  the  terminal  edge  of  the 
ground-form  is  truncated  by  the  plane  g.  This  rhombohedron,  which 
is  called  the  first  obtuser,  has  the  angles  at  the  terminal  edges 
185°  57',  and  has  with  the  same  breadth  its  vertical  axis  one-half 
that  of  the  ground-form.  It  is  one  of  the  most  common  of  the 
rhombohedrons,  and  is  frequently  found  alone,  but  still  more 
frequently  in  combination  with  the  hexagonal  prism,  producing  the 
form  seen  in  fig  7.  It  occurs  frequently  at  Andreasberg,  in  the 
Hare,  and  in  the  mines  of  Derbyshire. 

The  rhombohedron  fig.  3  is  also  of  the  second  order,  and  is  called 
the  first  obtuser :  its  terminal  edges  correspond  with  the  long  diago- 
nals of  the  faces  of  the  ground-form,  and  therefore,  with  the  same 
breadth,  its  vertical  axis  is  double  that  of  the  other :  the  inclination 
of  the  faces  at  the  terminal  edges  is  78°  51'.  In  combination  with  the 
ground-form,  if  the  faces /predominate  the  form  P  appears  as  trun- 
cations of  the  terminal  edges;  if  P  predominates,*  tne  faces  of/ 
produce  truncations  of  the  six  lateral  angles,  the  edges  of  intersection 
being  parallel  to  the  inclined  diagonals  of  P  for  two  faces,  and  with 
the  horizontal  one  for  the  third. 

The  rhombohedron  fig.  4  bears  to  fig.  8  the  same  relation  as  this 
does  to  the  ground-form,  the  terminal  edges  of  the  first  corresponding 
with  the  inclined  diagonal  of  the  second :  the  inclination  of  the  planes 
to  each  other  in  the  terminal  edges  is  65*  50'. 

Fig.  5  is  one  of  the  most  common  scalehohedrons,  and  is  commonly 
known  as  the  Dogs-Tooth.  Calcspar,  and  is  found  frequently  in  Derby- 
shire and  other  localities.  It  bears  a  close  connection  with  the 
rhombohedrons  P  and  m,  having  the  lateral  edges  of  the  first  and 
terminal  edges  of  the  latter,  so  that  in  combination  with  the  first  the 
form  fig.  8  is  produced,  and  with  the  second  it  forms  a  bevelment 
of  the  terminal  edges :  the  inclinations  of  the  faces  in  the  terminal 
edges  are  respectively  104°  38'  and  144°  24'.  This  form  frequently 
occurs  as  twins,  formed  by  two  crystals  growing  on  each  other,  their 
principal  or  vertical  axes  being  in  the  same  right  line,  and  the  two 
crystals  so  situated  that  the  obtuser  terminal  edges  of  the  one  abut 
on  those  of  the  other,  and  the  aouter  on  the  acuter. 

This  mineral  may  be  recognised  by  its  perfect  cleavage  parallel  to 
the  faces  P :  the  specific  gravity  of  the  purest  crystals  is  2*721 ;  and 
the  hardness  is  in  the  scale  of  Mohs  8,  being  situated  between  gyps 
and  fluor-spar.  It  is  of  itself  colourless,  but  frequently  occurs  of 
various  tints  of  yellow,  green,  red,  brown,  and  even  black,  from  the 
admixture  of  impurities.  Its  glance  is  vitreous,  with  the  exception 
of  the  terminal  face  o,  which  generally  presents  a  mother-of-pearl 
lustre.  It  is  usually  more  or  less  translucent,  and  when  transparent 
produces  in  a  remarkable  degree  the  double  refraction  of  light :  this 
property  is  best  seen  in  the  varieties  obtained  from  Iceland,  and 
hence  known  as  Iceland-Spar,  and  occurs  as  the  ground-form,  being 
in  fact  merely  broken  fragments  of  other  larger  crystals. 

The  following  are  the  names  of  the  more  common  varieties  of  Cal- 
careous Spar  .—Iceland  Spar,  Satin  Spar,  Chalk,  Rock  Milk,  Calcareous 
Tufa,  Stalactites,  Stalagmite,  limestone,  Oolite,  Pisolite,  Argentine, 
Fontainebleau  Limestone,  White  and  Clouded  Marbles,  Statuary 
Marble,  Compact  Limestone,  Stinkstone,  Anthraconite,  Plumbo-Calcite, 
Mineral  Agaric,  &c. 

CALCEDONY.    [Agate.] 

CA'LCEOLA,  an  extinct  genus  of  Brackiopoda,  which  occurs  in 
the  Palaeozoic  Strata,  and  especially  in  the  middle  group.  Calceola 
sandalina  occurs  in  this  position  in  the  Eifel,  and  in  South  Devon. 

CALCEOLA'RIA,    a  genus   of  very  ornamental  herbaceous  or 


shrubby  plants,  belonging  to  the  natural  order  Scrophulariacea.  Its 
distinctive  characters  are  principally,  the  flowers  being  diandrous, 
with  a  two-lipped  corolla,  the  lower  lip  of  which  is  much  larger  than 
the  upper,  and  inflated  so  as  to  resemble  a  bag.  All  the  species  are 
South  American,  and  are  confined  either  to  the  western  side  of  the 
Cordilleras,  or  to  the  southern  extremity  of  the  continent  and  its 
adjacent  islands  :  in  Chili  and  the  mountainous  parts  of  Peru  they 
are  so  common  as  to  give  a  peculiar  appearance  to  the  vegetation. 
Some  of  them  are  lowlanders ;  others  inhabit  the  highest  parts  of  the 
Andes  in  the  districts  just  below  the  regions  of  lichens  and  mosses ; 
and  thus,  if  both  their  wide  geographical  distribution  and  the  various 
elevations  at  which  they  occur  are  taken  into  account,  they  are  exposed 
to  every  kind  of  climate  between  those  of  England  and  Barbary. 

The  greater  part  of  the  genus  has  yellow  flowers,  a  few  have  purple 
ones,  and  here  and  there  in  nature  species  occur  with  the  two  colours 
intermixed,  by  the  addition  of  spots  of  purple  to  the  yellow  ground- 
colour, the  latter  changing  the  former  to  a  deep  rich  brown.  By 
intermixing  artificially  the  two  colours  natural  to  the  genus  a  pro- 
duction of  hybrid  varieties  has  resulted,  and  some  crosses  of  extra- 
ordinary beauty  have  been  obtained,  especially  from  C.  integrifolia, 
corymbosa,  arachnoidea,  ChUoensis,  crtnatifiora,  viscosissima,  &c 

CALCITE.    [Calcareous  Spar.] 

CALEDONITE.    [Lead.] 

CALENDULA.    [Alauda.] 

CALE'NDULA,  a  genus  of  plants  belonging  to  the  natural  order 
OomposUa,  the  sub-order  CorytnJbiferm,  the  tribe  Cynavecs,  the  sub- 
tribe  CalendiUacece,  the  division  Calendulea.  It  has  an  involucre  of 
two  rows  with  equal  scales ;  the  flowers  of  the  ray  ligulate,  pistil- 
liferous,  fertile;  the  style  divided  at  top  into  two  stigmata;  the 
flowers  of  the  disk  hermaphrodite,  barren,  the  style  undivided;  the 
achenia  unequal,  curved,  toothed,  or  muricated. 

C.  arvensis,  Field-Marigold,  has  the  achenia  cymbiform,  muricated, 
incurved,  the  outer  ones  lanceolate,  subulate,  muricated  on  the  back. 
This  plant  is  common  on  the  continent  of  Europe,  and  is  found  in 
immense  numbers  in  some  of  the  vineyards  of  the  Rhine. 

C.  officinalis,  Common  Marigold,  has  cymbiform  achenia,  all  of  them 
incurved,  and  muricated.  This  is  the  Souci  du  Jardin  of  the  French, 
Qold-Blume  of  the  Germans,  and  Furrancio  of  the  Italians.  Although 
common  enough  now  in  the  gardens  of  Great  Britain,  and  frequently 
found  wild,  it  is  not  a  native  of  these  islands,  and  has  been  introduced 
from  the  south  of  Europe.  This  plant  is  a  great  favourite  in  gardens, 
and  continues  to  blossom  till  the  approach  of  winter.  It  is  often 
grown  in  churchyards  in  this  country,  and  in  cemeteries  on  the 
Continent,  but  this  practice  does  not  appear  to  be  connected  with  any 
superstition.  There  are  several  varieties  of  this  plant  found  in  gardens, 
as  the  orange-coloured,  the  lemon-coloured,  and  the  double.  It 
had  formerly  numerous  virtues  attribute!  to  it,  but  independent  of 
the  bitterness  of  the  tribe  to  which  it  belongs,  and  a  rather  moro 
powerful  volatile  oil  than  is  found  in  other  species  of  the  order,  it 
possesses  no  active  properties.  The  flowers  are  used  in  some  parts  of 
the  country  to  give  a  yellow  colour  to  cheese.  In  the  Clock  of  Flora 
of  Linnaeus,  it  is  said  to  open  its  flowers  at  nine  in  the  morning  and 
to  close  them  at  three  in  the  afternoon.  C.  phmialis  has  been  named 
from  its  flowers  closing  at  the  approach  of  rain.  The  petals  of  these 
plants  are  sometimes  employed  to  adulterate  saffron. 

(Loudon,  Encyclopedia  of  Plants  ;  Koch,  Flora  (krmaniea.) 

CALIDRIS,  a  genus  of  Birds  belonging  to  the  order  Orattatores  and 
the  family  Cfiaradriadau  It  has  the  following  characters  : — Beak  as 
long  as  the  head,  straight,  slender,  flexible,  compressed  at  the  base, 
with  the  point  dilated  and  smooth ;  nostrils  basal,  lateral,  narrow, 
longitudinally  cleft  in  the  basal  furrow,  which  extends  to  the  smooth 
point  of  the  beak ;  wings  of  moderate  length,  pointed,  the  first  quill- 
feather  the  longest ;  legs  of  mean  length,  naked  above  the  tarsal 
joint ;  feet  with  three  toes,  all  directed  forwards,  with  a  very  small 
connecting  membrane  at  their  base.  Gould,  in  his  '  Birds  of  Europe,' 
regards  the  Knot  (Tringa  canutus)  as  a  species  of  Catidris.  With  this 
exception  the  only  British  bird  which  is  a  species  of  this  genus  is 
C.  armaria,  the  Sanderling.  It  is  an  inhabitant  of  most  of  the  shores 
of  Great  Britain  and  Ireland.  It  obtains  its  food  by  probing  the 
moist  sands  of  the  sea-shores,  from  which  it  obtains  minute  Moliusca, 
shrimps,  annelides,  &c  It  visits  the  shores  of  Sweden,  and  is  stated 
to  breed  still  farther  north.  Sir  John  Richardson  says  it  breeds  on 
the  coasts  of  Hudson's  Bay.  It  does  not  appear  to  breed  in  the  British 
Islands.    (Yarrell,  British  Birds.) 

CALI'GUS,  a  genus  of  Entomostracous  Crustacea,  separated  by 
Muller,  in  which  Latreille  and  Lamarck  include  the  genus  Pandarus 
of  Leach,  but  which  Desmarest  places  under  the  fourth  sub-division 
or  race  of  Poecilopoda :  namely,  those  which  have  fourteen  feet,  of 
which  the  six  anterior  are  unguiculated,  the  fifth  pair  being  bifid  with 
the  last  joints  fringed  with  fine  hairs  in  the  form  of  cilia. 

It  has  the  body  depressed,  having  its  anterior  portion  covered  by  a 
membranous  shell  in  the  form  of  a  shield,  narrowed  posteriorly. 
Abdomen  narrower,  of  an  elongated  oval  or  nearly  square  shape,  and 
terminated  by  two  elongated  antenna-like  processes,  cylindrical  and 
simple.  There  are  two  small  conical  antennas  situated  on  the  anterior 
border  of  the  head,  and  directed  laterally,  and  at  the  internal  base  of 
these  are  placed  the  two  distant  eyes.  Beneath  the  head  there  is  an 
obtuse  beak. 


Caliyut,  together  with  ArgtU*t,  and  other  of  i 
family  Siphonotlamala, 
Firh-Liee.  But  Calig*. 
which  Argulut  adheres 
tha  anterior  pair  of  feet 
holds  on  to  the  fifth.    [Akqdi,db,j 

Argmha  and  Calv/vi  are  now  usually  regarded  u  types  of  distinct 
families  Arffulid<t  and  Caligidtt.  Argviut  ia  the  only  genua  in  tha 
family  Argulida.  With  Caligula  are  included  tha  following  British 
genera,  Z^KopHinu,  Chaiimai,  Trtbiui. 

Dr.  Baird,  in  his  '  History  of  the  Britiah  Entomostraoous  Crustacea,' 
describee  four  species  of  Oaligu*  aa  natives  of  Great  Britain. 

0.  MQJleri  ia  found  parasitic  upon  the  Cod  (Morrhua  mUgarii)  the 
Brill  or  Brett  (lUumbtn  ■ndgarit)  and  upon  several 
other  fishes.  The  following  description,  ia  from 
Baird:— 

Female. — Carapace  oral,  rather  longer  than  broad, 
narrower  at  upper  extremity  ;  frontal  plates  of 
considerable  sixe,  notched  in  the  centre ;  lemulea 
well  developed;  antenna)  of  considerable  site; 
basal  joint  large.  Thorax  shorter  than  the  cara- 
pace, about  half  the  aiis  ;  penultimate  joint  very 
amall,  of  an  elongate  diamond  shape  ;  last  joint 
nearly  quadrilateral,  and  lobed  at  the  posterior  ex- 
tremity. On  each  lobe  there  are  two  very  small 
tubercles,  each  of  which  gives  off  two  short  aetav 
Abdomen  very  short  and  rounded,  broad -rr  than 
long  ;  caudal  platea  terminated  by  three  tolerably- 
long  plumose  seta} ;  internal  fork  with  simple  short 
obtuse  branches ;  second  pair  of  foot-jaws  vary 
long,  the  last  joint  being  narrow,  long,  and  termi- 
nated by  two  curved  olaws,  one  longer  than  the 
Oalitia  MOOtrt  o^r;  fourth  pair  of  legs  stout,  the  first  joint 
View  of  back. '  broad  and  thick,  tha  last  ending  in  one  long 
stout  curved  claw,  which  is  serrated  on  its  inner 
edge,  and  two  short  ones ;  oviferous  tubes  of  considerable  length. 

Male. — In  the  male  the  last  joint  of  thorax  ia  considerably  smaller 
than  in  the  female  and  more  rounded  ;  the  lobes  much  sharper,  and 
terminated  by  tha  aame  tubercles,  but  of  a  larger  aise.  Abdomen 
about  two-third*  the  size  of  the  last  joint  of  thorax ;  second  pair  of 
foot-jaws  large. 

ft  diapkamu  is  found  on  the  turbot,  the  gurnard,  the  mackerel,  the 
plaice,  the  holibut,  and  other  fish. 

0.  rapax  has  been  taken  on  the  gurnard,  Lough  Neagh  trout,  brill, 
whtting,  dory,  and  common  dab. 

U  ctntrodonti,  has  been  found  on  the  fins  and  tail  of  the  common 
Sea-Bream  {Pagdhu  cenirodontui)  alone. 

CALLA,  a  genus  of  plants  belonging  to  the  Arum  Tribe,  the  most 
remarkable  species  of  which,  C.  jSMopiea,  is  no  w  referred  to  Bkkardia. 

CALLEl'DA,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Truncatipenna  and  the  family  Brae hinida. 

This  group  was  separated  from  the  genua  Taw  of  authors,  by 
Dejeen,  and  is  chiefly  distinguished  by  the  species  having  the  penulti- 
mate joint  of  the  tarsi  bilobed. 

Upwards  of  twenty  species  of  this  genua  are  enumerated  in  Dejean's 
catalogue,  most  of  which  are  of  brilliant  metallic  colouring,  and  inhibit 
the  hottest  climates,  in  loth  of  which  respects  they  likewise  differ 
from  the  typical  species  of  Tim*. 

CALLIANASSA,  a  genus  of  Hacronrons  Decapod  Gntttaeta,  the 
chelas  of  which  are  very  unjqual  both  inform  and  in  their  proportions. 
The  carpus  of  the  largest  chela  is  transversal,  and  forms  a  common 
body  with  the  claw ;  the  same  joint  of  the  other  chela  is  elongated. 
The  two  posterior  feet  are  nearly  didaotylous.  The  external  foliation 
of  the  lateral  fins  of  the  end  of  the  tail  is  larger  than  the  internal. 
The  carapace  ia  slightly  elongated,  smooth,  and  terminated  suddenly 


by  a  small  beak.  The  abdomen  is  of  considerable  sice,  and  Dearly 
membranous.  The  other  general  characters  are  those  of  Thatairina. 
[TaULsMTJM  ]    The  only  species  known  is  CaUumatia  tubtaranm, 


CALLICBTHTS.  ne 

which  is  found  on  the  sands  of  the  sea-shore  weaned  by  the  tides  on 
the  French  and  English  coasts. 

CALUANIRA,  orCALLIANTBA,  a  genus  of  Ciliograde  AcaltpLx, 
establiahed  on  no  very  sure  foundations  by  Peron  and  Letmeur,  in 
their  '  Memoir  on  the  Pteropoda,'  and  considered  by  them  to  belong 
to  the  type  of  the  lialaeoKaria.  It  seems  however  from  its  structure 
that  in  its  general  character  it  is  not  far  removed  from  ftrtt 
Lamarck,  who  perceived  this  relation,  states  that  it  was  first  estab- 
liahed by  Peron,  in  manuscript,  under  the  name  of  Sophia  ;  and  tot 
species  described  by  him  had,  according  to  his  account,  a  membranous 
gelatinous  wing,  divided  into  two  large  foliolea  provided  with  dti 
on  their  margins. 

De  BlainTule,  who  observes  that  OaUiawra  is  only  known  by 
figures  and  descriptions  not  very  complete  in  their  details,  states  tkn 
Slabber's  figure  copied  by  Bruguierea  wss  drawn  after  an  "'""J  baa 
the  coasts  of  Holland,  and  that  the  description  was  taken  from  another 
belonging  to  the  waters  of  Madagascar;  information  which  Dt 
Blainville  acknowledges  that  he  owes  to  Professor  Vanderiioeven.  Dt 
Blainvilla  adds  that  K.  Eachscholta  refers  them   to  two    dmerent 


Body  regular,  gelatinous,   hyaline,   cylindrical,   ( 
obtuse  at  the  two  extremities,  and  provided  with  t- 
shaped  appendages,  which  develop  themselves  in  large  fc 
are  fringed  with  a  double  row  of  vibratory  cilia  upon  their  edges.   A 
pair  of  tentaoulifonn  appendages,  branched,  and  not  ciliferons.    A 
large  transverse  opening  at  one  of  the  extremities,  and  probably 
another  smaller  one  at  the  other. 
Example,  Callianira  triptoptera. 


(btlionire  triplopttrs. 

CALLI'CERA,  a  genus  of  Insects  of  the  order  Dipttra  and  family 
Syrpkida,  section  A ikerictra.  Thisgenusisalliedto  Gsriaof  Fabcicius, 
and  differs  principally  in  having  the  body  shorter  and  wider  in  propor- 
tion and  silky.  The  second  joint  of  the  antennas  is  shorter  than  tha 
last,  and  forms  with  it  an  elongated,  compressed,  slightly  curved  dub. 

CALLICHROlfA,  a  genus  of  Coleopterous  Insects  of  the  section 
Longicerna  and  family  Ccrambyddtr,  distinguished  from  the  allied 
genera  (Cerambyx,  Pkanicoctnu,  Ac)  by  having  the  maxillary  palpi 
smaller  than  the  labial,  and  shorter  than  the  terminal  lobe  of  the 
ntaxjlkej,    The  posterior  tibia)  are  generally  much  compressed. 

As  in  the  genus  Cerambyx,  tha  species  of  this  genus  emit  a  very 
agreeable  odour. 

CALU'CHTHYS  (Linmeus),  a  genua  of  Fishes  belonging  to  the 
section  Abdominal  Mnlacoptcrggii  and  family  Stfwida.  They  an 
distinguished  by  the  species  haying  the  body  almost  entirely  protected 
by  four  ranges  of  large  hard  scaly  plates;  the  head  is  also  protected  with 
plates  of  the  aame  texture;  the  snout  and  under  surface  of  the 
body  are  the  only  naked  parts.  The  mouth  is  not  deeply  cleft,  and 
is  furnished  with  four  long  cirri,  two  from  each  corner ;  the  teeth 
are  very  small ;  eyes  small,  and  situated  on  the  side  of  the  head. 

The  species  of  this  genus  generally  frequent  riven  and  streams. 
Like  eels  they  can  live  for  a  considerable  time  out  of  water,  and  as 
they  are  natives  of  hot  climates  the  streams  which  they  inhabit  not 
unfrequently  dry  up  :  when  such  is  the  case  they  are  said  to  perform 
long  journeys  over  land,  directing  their  course  to  some  other  stream. 
In  soms  instances  they  bury  themselves  in  the  mud.  Their  structure 
appears  to  fit  them  for  these  habits. 


CALLIDItTlt 


Mlthf 

CALLI'DIUM,  a  genua  of  Coleopterous  Insects  belonging  to  the 
Motion  iongieoma  and  family  Cerambycidtt,  It  has  the  following 
characters: — Body  depressed,  thorn  wider  than  the  hoed,  rounded 
at  the  sides ;  antenna)  generally  shorter  than  the  body ;  palpi  rather 
short,  the  terminal  joint  thicker  than  the  rest,  and  truncated  at  the 
apex.  Legs  short;  femora  suddenly  thickened  towards  die  apex, 
especially  in  the  males  ;  tibia)  simple. 

CaUidwn  SajtUut  is  not  an  uncommon  insect  in  this  country.  It 
lives  during  the  larva  state  in  fir-timber,  and  when  it  occurs  plenti- 
fully is  exceedingly  destructive.  The  perfect  insect  is  about  three- 
quarters  of  an  inch  long,  of  a  flattened  elongate  form,  and  doll  black 
or  pitch  colour;  the  thorax  is  pubescent  and  has  two  smooth  glossy 
tubercles  on  the  disc ;  the  elytra  are  furnished  with  a  fascia  (more  or 
less  distinct)  of  siltery-white  hairs. 

Instances  have  been  recorded  of  these  insect*  attacking  the  fir- 
rafters  of  houses,  to  which  they  are  of  course  exceedingly  injurious, 
and  we  have  known  instances  when  the  perfect  insects,  in  order  to 
effect  their  escape,  have  perforated  the  lead  with  which  the  house-top 
was  covered. 

In  many  of  the  deal  palings  in  the  neighbourhood  of  London,  and 
elsewhere,  numerous  oval-shaped  holes  (about  a  quarter  of  an  inch 
in  diameter)  may  be  observed ;  these  are  formed  by  the  perfect 
insect  of  this  species  of  t'allidium  to  effect  their  escape,  having 
passed  through  the  larva  and  pupa  states  within  the  wood. 

Mr.  Stephens  in  his  'Catalogue  of  British  Insects,'  enumerates 
thirteen  species  of  this  genus,  but  of  these  many  have  undoubtedly 
been  imported  in  foreign  timber. 

CALLIGO  tf  UM,  a  genua  of  plants  belonging  to  the  natural  order 
Polygonacta,  of  which  one  species,  C.  Palltuia,  yields  in  its  roots  an 
amylaceous  gummy  matter,  on  which  the  Calmuoks  feed  in  times  of 
scarcity.  The  fruits  sod  branches  are  acid,  and  are  chewed  by  the 
same  people  to  allay  their  thirst.  This  plant  is  destitute  of  leaves,  and 
grows  in  great  abundance  on  the  sandy  steppes  of  Siberia.  (Lindley, 
Vtgttahle  Kingdom). 

CALLIMO'RPHA  (Latreille),  a  genua  of  Insects  belonging  to  the 
order  Lrpidop (era,  section  Aodurna,  and  family  LUkottida  (Stephens). 
It  has  the  following  characters :— Antcnme  slightly  ciliated  in  the 
males ;  palpi  small,  three-jointed ;  legs   moderate,  the  hinder  tibia) 


inch  and  a  half  in  width.  The  upper  wings  are  of  a  greenish -black 
colour,  with  two  round  pink  spots  at  the  apex,  and  an  oblong  dash  of 
the  same  colour,  extending  nearly  the  whole  length  of  and  parallel  to 
the  outer  margin.  The  under  wings  are  entirely  pink,  with  the 
exception  of  the  margins,  which  are  of  the  same  tint  as  the  ground- 
colour of  the  upper  wings.  The  head,  thorax,  abdomen,  and  legs 
are  entirely  black. 

The  caterpillar  of  this  moth  is  not  uncommon  in  the  neighbour- 
hood of  London.  In  some  situations  it  is  found  in  the  greatest 
abundance  in  the  month  of  June,  feeding  upon  the  fiowera  of  the 
Ragwort  {Satecio  Jaeobm)  and  often  upon  Groundsel  (Smtcio  ruigttrit). 
It  is  of  a  bright  yellow  colour,  with  numerous  slender  black  bands, 
and  is  sparingly  covered  with  hair.  The  moth  appears  in  the  month 
of  Hay. 

CA'LLIODON',  *  genus  of  Fishss  of  the  section  Acantkopttrygii 
and  family  Labrida.  This  genus  wss  separated  from  that  of  Scartu 
(Linn.)  by  Cuvier,  and  differs  in  the  species  having  the  lateral  teeth 
of  the  upper  jaw  divided  and  pointed;  the  upper  jaw  is  also  famished 
with  an  inner  range  of  small  teeth.  Scant*  ijrinideiu  of  Quoy  and 
Qahnard  is  given  as  an  example  of  this  genua.     [Scarus.] 

CALLIO'NYMUB,  a  genus  of  Pishes  belonging  to  the  Abdominal 
Acanlhopttrygii  and  family  Oobiadre. 

The  species  of  this  genus  are  known  in  England  by  the  name  of 
Dragonets,  Their  branchial  have  but  a  single  small  opening  placed 
near  the  nape  of  the  neck ;  their  ventral  fina  are  widely  separated, 
larger  than  the  pectorals,  and  situated  under  the  throat ;  the  head  is 
oblong  and  depressed ;  the  eyes  are  placed  on  the  top  of  the  head 
and  rather  close  together;  body  smooth  and  without  goalee;  inter- 
maxillaries  very  protractile ;  teeth  small,  numerous,  and  placed  on 
the  jaws  only;  the  anterior  doraal  fin  has  the  first  ray  elongated. 

Two  species  of  this  curious  genus  (remarkable  for  the  peculiarities 
in  the  branchitc  and  ventral  fins  above  noticed)  are  found  on  our 
own  coasts.  C.  Ih-tunmcultn,  the  Sordid  Dragonet,  the  Fox  of  the 
Kentish  coast  and  the  Skulpin  of  Cornwall,  is  the  better  known,  being 
frequently  met  with  at  the  month  of  the  Thames.  It  is  about 
10  inches  long  and  of  a  reddish-brown  colour  above ;  the  under 
parts,  the  head,  pectoral  and  ventral  fins  uniformly  white ;  the  dorsal 
fins  are  of  an  immaculate  pale-brown. 

C.  lyra,  the  Qemmeous  Dragonet,  Yellow  Skulpin  of  Cornwall  and 


o  be  very  good  grounds  for  separating  them,  inde- 
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pendant  of  the  difference  of  colour.  The  prevailing  hue  of  this 
species  is  yellow  of  various  shades,  with  sspphirine  stripes  and  spots 
on  the  head  and  sides  of  the  body.     The  ventrals  and  caudal  fins 

e  bluish-black. 

In  the  Sordid  Dragonet  the  head  bears  the  proportion  of  one  to 
five  of  the  whole  length  of  the  fish,  and  is  of  the  form  of  sn 
equilateral  triangle :  the  distance  between  the  eyes  and  the  nostrils 
is  only  equal  to  one  diameter  of  the  former. 

In  the  Qemmeous  Dragonet  the  head  is  of  an  oblong-ovate  form, 
and  its  length  compared  with  that  of  the  fish  is  as  one  to  four : 
this  species  may  also  be  distinguished  from  the  former  by  its  less 
depressed  form. 


aramnoi  Dragonet  (CulHoiin""  lyrs). 

The  latter  species  has  been  found  o: 
as  well  as  that  of  Ireland.  It  also  o 
on  the  coast  of  Norway. 

The  Dragonets  live  at  the  bottom  of  the  water,  ss  might  be  sup- 
posed from  the  disposition  of  the  eyes.  Their  food  consists  of  small 
shell-fish  and  worms.  They  are  sometimes  caught  by  the  shrimpers 
whilst  fishing. 

CALLraTUS  (Bonelli),  a  genus  of  Coleopterous  Inserts  belonging 
to  the  family  JTarpalida  (M'Leay).  The  following  are  its  cha- 
racters : — Three  basal  joints  of  the  anterior  tarsi  dilated  in  the  males. 
Palpi  with  the  terminal  joint  elongated,  rather  ovate,  and  terminated 
almost  in  a  point  Antenna;  filiform  and  slightly  compressed. 
Labrum  transverse,  emarginated  anteriorly.  Head  somewhat  tri- 
angular.     Thorax    nearly    heart-shaped.      Body  rather    short    and 


On! 


Inly  one  species  of  this  genus  hss  hitherto  been  discovered,  but  it 
is  found  almost  all  over  Europe  :  it  is  not  uncommon  in  France,  and 
is  found  beneath  stones.    In  England  it  is  rather  scarce. 

This  species,  Cailittm  Itumtmt,  is  conspicuous  in  the  cabinets  of 
British  insects  for  its  beauty.  It  is  about  a  quarter  of  an  inch 
long ;  the  head  and  under  parts  of  the  abdomen  are  of  a  greenish- 
black  colour,  the  thorax  is  reddish -yellow,  and  the  wing-cases  are 
yellow  with  six  black  spots,  placed,  two  at  the  base,  one  on  the  disc 
of  each  elytron  which  extends  to  the  outer  margin,  and  two  at  the 
apex  ;  these  spots  are  large,  and  occupy  about  one-half  of  the  whole 
surface  of  the  elytra.  The  antenna  are  black,  with  the  two  bessl 
joints  yellow.  The  legs  are  black,  with  the  bass  of  the  femora  and 
tibial  yellow.  The  bead  and  thorax  are  very  thickly  punctured ;  the 
elytra  are  punctate-striated.  The  upper  parts,  with  the  exception  of 
the  head,  are  devoid  of  glossiness. 

CALLITHAMNION.    [Aw*.] 

CALLITRICHA'CKcS,  Slaneant,  the  Callitriche  Tribe,  a  small 
natural  order  of  Aohismydsous  Dicotyledonous  Plants,  consisting  of 
a  few  obscure  floating  species,  all  of  which  belong  to  the  genus  Colli- 
Irkhe.  The  distinctive  character  resides  in  the  presence  of  several 
one-seeded  carpels  combined  into  a  single  pistil  with  two  styles,  and 
altogether  destitute  of  any  floral  covering.  Brown  and  many  others 
consider  the  order  related  to  Haioragta.  Lindley,  who  formerly 
placed  it  near  Podotternarta,  now  agrees  with  Endlicher  that  its 
proper  position  is  near  Buphoriiaeca!,  of  which  it  may  be  regarded  as 
an  aquatic  form.  In  the  genus  C'allilrickt  the  fiowera  are  without 
calyx  or  corolla,  with  2  bracts  at  their  base ;  1  stamen ;  9  ovaries, 
each  2-lobed  and  imperfectly  2-celled ;  the  styles  S,  subulate ; 
the  fruit  dry,  separating  into  4  indehisoent  carpels.  Kiitiing 
has  figured  a  deciduous  calyx  belonging  to  this  genus.  Five 
species  have  been  described.  Four  of  these  are  natives  of  Great 
Britain.  They  are  water-plants  with  smooth  leaves,  and  are  known 
by  the  name  of  Water-Starworts.  O.  eerna  is  common  in  stagnant 
waters  and  slow  streams.  C.  piah/carjia  is  found  on  mud  or  in 
shallow  water;  seldom,  and  then  apparently  by  accident,  in  deep 
water.  C.  patuncuJatn  it  found  in  marshes ;  and  Babingtou  has 
described  a  variety,  O.  p.  ttuilu,  which  is  found  in  lakes.  C.  nufuni 
nalii  is  found  in  streams,  but  is  rare.  The  surface  of  O.  vena,  and 
probably  of  the  other  species,  is  covered  with  roeette-formed  epidermal 
appendages.  The  same  bodies  are  found  on  //ipptwit.  (Lankester, 
BriliiK  Auocialion  Trnruaetioni  •  Babingtou,  Manual  of  Botany.) 

CALLITRICHE.     [CiLLrrRicHACKJL] 

CALLITRIS,  a  genus  of  plants  belonging  to  the  natural  order 
Coniftra.  Dr.  Lindley  states,  on  the-  authority  of  Brongnisrt  and 
Schousboe,  that  SandaVach  is  yielded  by  a  species  of  this  genus,  the 
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C.  quadrivalvis,  and  not  from  Juniperut  communis,  as  is  frequently  sup- 
posed. He  also  adds  that  he  has  seen  "  a  plank  two  feet  wide  of  this 
Bandarach-Tree,  which  is  called  the  Arar-Tree  in  Barbary.  The  wood 
is  considered  by  the  Turks  indestructible,  and  they  use  it  for  the 
ceilings  and  floors  of  their  mosques."    (Lindley,  Vegetable  Kingdom.) 

CALLU'NA  (from  koAA&w,  to  make  beautiful),  a  genus  of  plants 
belonging  to  the  natural  order  JSricacece.  It  has  a  4-parted  mem- 
branous ooloured  calyx,  longer  than  the  4-cleft  campanulate  corolla, 
surrounded  by  four  green  bracts ;  8  stamens,  with  dilated  filaments ; 
the  capsule  4-celled,  the  dissepiments  adhering  to  the  axis ;  the  valves 
opening  at  the  dissepiments,  and  separate  from  them.  There  is  only 
one  species  of  this  genus,  the  Common  Heath  (C.  vulgaris).  It  is  a 
low  tufted  shrub  with  small  sessile  closely-imbricated  keeled  leaves, 
arranged  in  four  rows,  each  leaf  having  two  small  spurs  at  the  base, 
and  nearly  or  quite  smooth.  The  colour  of  the  flowers  varies  from  a 
deep  red  to  a  white,  and  numerous  varieties  have  been  named.  This 
plant  is  common  on  every  heath  in  Great  Britain.  The  varieties  -are 
ornamental  when  planted  in  the  garden.  They  should  be  grown  in 
a  peat  soil,  and  may  be  propagated  by  layers  or  cuttings  under  a  bell- 
glass.     (Babington,  Manual  of  British  Botany.) 

CALOCHO'RTUS,  a  beautiful  genus  of  Bulbous  Plants  belonging 
to  the  natural  order  Liliacece,  and  nearly  allied  botanically  to  the 
fritillary  and  tulip,  from  both  of  which  it  is  immediately  known  by  the 
sepals  being  of  a  different  form,  colour,  and  texture  from  the  petals. 
Several  species  have  been  introduced  into  England  from  California, 
where  or  near  which  country  they  are  exclusively  found  wild.  Their 
exact  localities,  and  the  precise  conditions  of  climate  under  which  they 
occur,  are  however  nearly  unknown.  It  would  appear  that  they 
inhabit  a  mild  climate,  subject  to  rains,  and  a  moderately  high  tem- 
perature during  their  season  of  growth,  but  dry  and  cool  subsequently. 
Accordingly  it  is  found  that  in  this  country  they  do  not  succeed  very 
well  unless  they  are  cultivated  in  pits  where  they  are  protected  from 
frost  and  from  water  stagnating  about  their  roots,  and  can  be  exposed 
freely  to  light  and  air  when  growing.  They  are  so  exceedingly  im- 
patient of  wet  near  their  bulbs  when  not  in  a  growing  state,  that 
prudent  gardeners  take  the  precaution  to  dig  them  up  and  keep  them 
dry  from  the  time  when  the  leaves  are  withered  to  tne  recommence- 
ment of  their  vegetation.  When  they  are  replanted  they  will  scarcely 
bear  any  water  until  the  young  leaves  begin  to  appear  above  the 
soil. 

CALOPHYLLUM  (from  ko\6s,  beautiful,  and  </>«5AAov,  leaf),  a  genus 
of  plants  belonging  to  the  natural  order  GvMtferas.  It  has  a  bractless 
calyx,  consisting  of  from  2-4  unequal  coloured  sepals ;  4  petals  (some- 
times 2)  opposite  the  sepals ;  indefinite  stamens,  free  or  connected  at 
the  base ;  filaments  short ;  anthers  inserted  by  their  base,  2-celled, 
bursting  longitudinally ;  the  style  twisted,  crowned  by  a  large  capitate 
stigma,  which  is  usually  lobed;  fruit  drupaceous,  globose  or  egg- 
shaped,  1 -celled,  1 -seeded ;  the  seeds  large.  The  species  are  trees,  the 
leaves  of  which  have  numerous  transverse  parallel  veins,  which  give 
them  a  very  beautiful  appearance. 

C.  InophyUum  has  oblong  or  obovate  obtuse  leaves,  usually  emargi- 
nate;  round  branches;  loosely  racemose  flowers;  racemes  axillary, 
1 -flowered ;  usually  opposite  peduncles.  This  tree  is  a  native  of  the 
East  Indies,  and  often  attains  a  height  of  90  or  100  feet.  It  has 
large  handsome  leaves  like  those  of  a  water-lily,  snow-white  fragrant 
flowers,  and  a  fruit  about  the  sue  of  a  walnut.  When  the  trunk  is 
wounded  it  exudes  a  yellow  viscid  juice,  which  frequently  hardens  to 
the  consistence  of  a  gum.  It  is  a  common  plant  in  Malabar,  where  it 
yields  fruit  twice  a  year — in  March  and  September — and  frequently 
attains  the  age  of  800  years.  The  nuts  afford  a  fixed  oil,  which  is 
expressed,  and  used  for  burning  in  lamps,  for  making  ointment,  &c. 
This  tree  is  cultivated  in  Java  for  the  sake  of  its  shade  and  the 
fragrance  of  its  flowers.  The  bark  and  the  exudation  are  used  for 
medicinal  purposes. 

C.  Calaba,  Calaba-Tree,  has  obovate  or  oblong,  obtuse  or  emarginate 
leaves ;  hermaphrodite  or  male  flowers ;  lateral  very  short  racemes. 
This  plant  is  a  tree  60  feet  in  height,  and  is  a  native  of  the  Caribbee 
Islands.  It  has  white  sweet-scented  flowers,  and  a  green  fruit  some* 
thing  like  the  cornelian  cherry,  which  contains  a  white  solid  kernel. 
An  oil  is  expressed  from  the  seed  for  domestic  uses  and  for  burning 
in  lamps.  The  timber  is  used  for  various  purposes,  especially  for 
staves  and  cask-headings.  Lindley  says  that  "  the  true  East  Indian 
Taoamahaca  is  produced  by  CalophyUum  Calaba,**  There  are  how- 
ever several  gums  brought  into  the  market  under  the  name  of  Taca- 
mahaca, of  which  formerly  more  was  used  than  at  the  present  day. 
The  'Tacamahaca  sou  Resina  Tacamahaca'  of  the  old  Pharmacopoeias 
appears  to  have  been  the  produce  of  the  Elaphrium  tomentosum  and 
R  excelsum,  plants  belonging  to  the  natural  order  AmyridecB.  It  is 
described  as  a  resin  of  a  brownish  yellow  colour,  spotted  with  white, 
easily  broken  into  pieces,  which  have  a  shining  fracture,  easily 
melting  in  the  fire,  and  having  a  pleasant  scent.  Cullen  says  that  it 
was  not  employed  in  his  day  "  as  an  internal  medicine ;  and  as  an 
external  I  cannot  perceive  its  virtues."  It  was  used  for  making 
plasters  as  a  counter-irritant,  for  which  there  are  forms  in  the  conti- 
nental Pharmacopoeias  at  the  present  day.  There  is  however  another 
form  of  Tacamahaca  brought  to  Europe  called  'Tacamahaca-in-Shells.' 
It  has  got  this  name  from  being  collected  in  little  gourd-shells.  This 
is  the  true  East  Indian  Tacamahaca,  which  is  collected  from   C. 


InophyUum  in  the  East  Indian  Islands  and  from  C  Tacamahaca  in 
Madagascar  and  the  Mauritius.  C.  JBrasiliense  yields  an  acrid  arcmatio 
lemon-scented  resin.  C.  angustifolitm  is  the  Piney-Tree  of  Penang, 
and  yields  a  hard  timber. 

(Bischoff,  Mtdieinisch-Pharmaceutisehe  Botanxk;  Loudon,  Encyclo- 
paedia; Don,  Gard.  Diet.;  Lindley,  Vegetable  Kingdom.) 

CA'LOPUS,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  SUndytra  and  family  (Edemcrida.  The  species  are  distinguished 
by  having  the  femora  of  the  posterior  legs  of  the  same  bubo  in  both 
sexes,  or  nearly  so ;  the  antenna  with  the  second  joint  much  shorter 
than  the  third,  more  or  less  serrated,  and  inserted  into  an  emargi- 
nation  of  the  eyes.    [GSdbhera.] 

CALOSCMA,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Geodephaga  (M'Leay),  and  family  Garabidce.  It  is  known  by 
the  following  characters : — Three  basal  joints  of  the  anterior  tarsi, 
in  the  males,  much  dilated,  the  fourth  joint  slightly  so ;  antennae  with 
the  third  joint  longer  than  the  rest;  labrum  bilobed;  mandibles 
simple,  slightly  bent,  and  transversely  striated;  thorax  short;  elytra 
generally  rather  broad  and  short 

This  genus  is  very  closely  allied  to  the  true  Car  obi;  indeed  so  much 
so,  that  it  is  difficult  to  point  out  any  very  tangible  diBtingnishjng 
characters ;  and  yet  the  entomologist  is  seldom  puzzled  in  separating 
them,  even  without  close  examination. 

There  is  a  considerable  difference  in  the  general  appearance  of  the 
species  of  the  ,two  genera,  and  we  think  this  in  a  great  measure 
arises  from  the  comparative  proportions  of  the  head  and  thorax.  In 
Calosoma  these  parts  are  always  smaller  and  considerably  shorter  in 
proportion  to  the  body  (which  is  generally  broad)  than  in  Carabus. 
The  eyes  are  generally  more  projecting ;  and  M.  Dejean  mentions  the 
larger-sized  jaws,  and  their  being  always  transversely  striated,  as  a 
good  distinction. 

To  the  genus  Calosoma  belongs  our  largest  and  most  beautiful 
British  Carabideous  insect,  the  C.  Sycophanta.    It  is  about  an  inch 

long ;  the  head, 
thorax,  and  under 
parts  of  the  body 
are  of  a  beautiful 
blue  colour,  and  the 
elytra  are  green, 
with  red  reflection* 
more  or  leas  con- 
spicuous in  different 
examples;  the  legs 
and  «Tit*niw  are 
black. 

Most  of  the  best 
British  collections 
contain  this  insect, 
and  some  even 
several  specimens : 
it  must  nevertheless 
be  considered  a  rare 
insect  in  this  island,  hardly  ever  more  than  one  specimen  having  been 
found  at  one  time.  In  France  and  Germany  it  is  not  uncommon, 
and  is  found  in  woody  districts.  Most  of  the  British  specimens  have 
been  taken  on  the  sea  coast. 

C.  Inquisitor  is  the  only  other  species  of  this  genus  found  in  this 
country.  It  is  about  three-quarters  of  an  inch  in  length,  and  of  a 
bronze  or  brassy-green  above,  and  black  beneath.  This  species, 
though  by  no  means  common,  is  far  more  abundant  than  the  last 
It  has  been  frequently  met  with  crawling  up  the  trunks  of  oak-trees 
in  the  spring  of  the  year,  about  the  time  that  that  tree  begins  to  put 
forth  its  leaves.  Most  probably  it  feeds  upon  the  young  caterpillars, 
which  are  then  abundant. 

Unlike  most  genera  of  insects,  this  appears  to  be  confined  to  no 
particular  quarter  of  the  globe,  species  having  been  met  with  in  almost 
all  countries.  About  thirty  species  are  known ;  their  prevailing  colours 
are  various  shades  of  green,  generally  of  a  brassy  hue,  and  sometimes 
black. 
CALOTHRIX.  [Alga] 
CALOTRAGUS.    [Antilopejs.] 

CALOTROPIS,  a  genus  of  plants  belonging  to  the  natural  order 
Asclepiadacece.  One  species,  C.  gigantea  (Asdepias  giganUa,  Linnaeus), 
is  the  Mudar-Plant,  Akund  or  Yercum  of  the  Hindoos.  It  yields  a 
milky  juice,  which  is  extensively  used  in  India  as  a  medicinal  agent, 
as  are  also  the  root  and  bark.  [Mudar,  in  Arts  and  So.  Drv.] 
CALPE.    [Acalepob.] 

CALTHA,  a  genus  of  plants  belonging  to  the  natural  order  Ranun- 
culacece.  Two  species  are  met  with  in  this  country ;  one,  CL  palustris, 
the  Water-Caltrops  or  Marsh-Marigold,  commonly  in  meadows  and 
by  the  side  of  wet  ditches.  It  is  very  much  like  a  Ranunculus,  from 
which  genus  Caltha  chiefly  differs  in  having  a  calyx  and  corolla  mixed 
together,  no  scale  at  the  base  of  the  petals,  and  many  seeds  in  each 
carpel.  The  other  species  is  C.  radveans,  which  is  very  locaL  The 
species  partake  of  the  acridity  of  Ranunculus  itself. 

CALUMBO-ROOT,  the  bitter  tonic  root  of  an  African  plant  called 
Coceulus  palmatus.    [Cocculus.] 
CAL YC ANTHA'CEjE.  Calycanths,  the  Calycanthua  Tribe,  a  natural 
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order  of  hardy  Dicotyledonous  Plants,  well  known  m  gardens  for  the 
delicious  fragrance  of  their  blossoms.  They  are  in  some  respects 
allied  to  the  Magnolia,  or  Star-Anise  Plant  (lUicium),  in  consequence 
of  their  chocolate-coloured  flowers  with  the  segments  overlying  each 
other  in  several  rows,  and  because  also  of  their  peculiar  fragrance ; 
their  true  affinity  is  however  with  Rosacea,  as  the  mass  of  their 
characters  sufficiently  proves;  especially  the  unusual  circumstance  of 
the  cotyledons  of  the  embryo  being  rolled  up  both  in  this  order 
and  in  the  genus  Chamomiles  in  Rosacea. 

Calycanthacea  consist  of  but  two  genera,  Calycanthus  and  Chimo- 
nanlhus,  which  agree  in  having — 1st,  an  imbricated  calyx  and  corolla 
that  pass  insensibly  into  each  other,  and  combine  at  their  bases  into 
a  thick  fleshy  tube ;  2nd,  a  small  number  of  perigynous  stamens, 
whose  anthers  are  adnata  and  are  tipped  by  a  projection  of  the 
connective;  3rd,  several  one-seeded  nuts  inclosed  in  the  tube  of  the 
calyx;  and  4th,  a  convolute  embryo,  destitute  of  albumen.  Their 
wood  is  remarkable  for  the  glandular  nature  of  the  woody  tubes  ; 
and  for  having,  in  addition  to  the  usual  structure  of  exogens,  four 
imperfect  axes  with  concentric  circles,  lying  at  equal  distances  in 
the  bark  near  the  circumference,  on  which  they  produce  externally 
four  elevated  lines  or  wheals. 

The  two  genera  are  thus  distinguished : — Calycanthus,  or  the 
Carolina  Allspice,  has  48  stamens  arranged  in  four  rows,  the  inner- 
most being  rudimentary ;  and  a  great  many  nuts  inclosed  in  a  calyx, 
which  is  naked  at  its  apex.  It  consists  of  small  shrubs,  natives  of 
North  America,  with  fragrant  chocolate-coloured  flowers,  appearing 
along  with  the  leaves  in  May  or  June. 

Chimonanthus,  or  the  Japan  Allspice,  has  10  stamens,  all  perfect 
and  inserted  in  a  double  row ;  only  one  or  two  nuts  to  each  calyx- 
tube,  which  is  crowned  and  closed  up  by  the  permanent  recurved 
stamens.  The  only  species  is  found  wild  in  Japan,  and  has  fragrant 
lemon-coloured  blossoms,  appearing  in  the  winter  after  the  fall  of 
the  leaves.  Botanists  call  it  Chimonanthus  fragrant,  and  di«fc™gn«li 
three  varieties : — 1st,  the  pale  kind,  which  has  long  been  in  gardens, 
and  has  flowers  the  colour  of  which  is  very  slightly  yellow ;  2nd, 
the  large-flowered,  with  bright  yellow  flowers  twice  as  large  as  those 
of  the  last;  and  3rd,  the  small-flowered,  which  is  in  all  respects  the 
same  as  the  first,  except  that  its  blossoms  are  less  than  half  the 
size.    These  plants  are  multiplied  with  some  difficulty  by  layering. 

(Lindley's  Vegetable  Kingdom,) 

CALYCANTHUS.    J;Caltoa»thaotjb.] 

CALYCERA'CE  jE,  Calycers,  a  small  natural  order  of  Monopetalous 
Dicotyledons,  differing  from  Composites  in  nothing  but  their  seeds 
having  albumen,  and  being  pendulous,  and  in  their  anthers  being 
only  half  syngenesiousv  It  has  five  genera  and  ten  species.  They 
are  natives  of  South  America,  but  more  especially  of  South  Chile. 

CALYCIFLO'R^E,  an  artificial  division  of  Polypetalous  Dicotyle- 
donous Plants,  proposed  by  Jussieu  and  adopted  by  De  Candolle.  It 
is  characterised  by  the  stamens  adhering  more  or  less  to  the  side  of 
the  calyx ;  or,  in  the  language  of  the  French  school  of  botanists, 
being  perigynous. 

CALYCOPHYLLUM  (from  it<£At/£,  calyx,  and  ^rftoor,  leaf),  a  genus 
of  plants  belonging  to  the  natural  order  Cmehonaeea.  It  has  the 
limb  of  the  calyx  truncate  or  bluntly  5-toothed,  one  of  the  teeth 
expanded  into  a  petiolate  coloured  membranous  leaf;  the  corolla 
campanulate  or  funnel-shaped  with  a  5-plaited  limb ;  5  stamens,  the 
filaments  rising  from  the  throat  free,  the  length  of  the  corolla ;  the 
anthers  oval,  exserted;  the  style  ending  in  2  reflexed  stigmas; 
the  capsule  dehiscing  at  the  apex,  oblong,  2-celled,  many-seeded ;  the 
seeds  fixed  to  the  linear  placenta,  imbricate,  oblong,  girded  by  a  very 
narrow  membranous  wing.  The  species  are  small  smooth  trees,  with 
opposite  glabrouB  leaves,  short  stipules,  and  flowers  disposed  in 
axillary  and  terminal  dichotomous  corymbs. 

One  of  the  most  remarkable  species  of  this  genus  has  been  de- 
scribed by  Sir  Robert  Schomburgk  as  a  native  of  British  Guyana. 
There  are  several  genera  closely  allied  to  CalycophyUum,  as  Mussanda 
Pinkneya,  &a,  in  which  one  of  the  teeth  of  the  calyx  expands  into  a 
petioled  and  coloured  leaf  of  a  membranaceous  texture.  In  the  species 
discovered  in  Guyana  the  bract-like  expansion  of  the  calyx  has  a  rose 
colour,  and  as  the  flowers  are  very  numerous  the  whole  tree  assumes 
the  colour  of  the  rose.  In  describing  the  discovery  of  this  plant,  Sir 
Robert  says,  "Let  imagination  convey  you  to  the  great  garden  of 
nature  in  Guyana,  clothed  in  tropical  exuberance ;  and,  among  those 
productions  of  a  congenial  sun  and  fertile  soil,  figure  to  yourself  trees 
from  40  to  50  feet  high,  presenting  a  mass  of  leaves  the  colour  of 
our  favourite  flower,  from  a  deep  pink  to  the  lightest  rose,  and 

r>rhaps  your  fancy  will  assist  you  to  form  some  idea  of  the  picture 
beheld  at  one  of  the  valleys  of  the  river  Rapunnuni,  where  a  high 
mountain  on  the  river's  left  bank  turns  its  bed  boldly  to  the  east. 
The  banks  of  the  stream  and  the  steep  side  of  the  hill  were  alike 
covered  with  trees  clothed  with  rose-coloured  leaves ;  and  only  on  a 
near  approach  could  the  shining  green  leaves  and  the  spikes  of 
flowers  of  a  velvety  blue  be  discovered." 

This  plant  is  called  by  its  discoverer,  in  honour  of  the  present  Lord 
Derby,  CalycophyUum  Stanleyawm.    The  wood  of  the  tree  is  very 
hard.    It  is  very  bitter  to  the  taste,  and  like  the  rest  of  the  order  is 
probably  febrifugal. 
(Hooker,  London  Journal  of  Botany,  1844.) 


CALY'MENE,  the  generic  title,  in  Brongniart's  classification  of 
TrUobUes,  for  the  species  of  Crustacea  allied  to  the  well-known  Dudley 
fossil,  Calymene  Blumenbachii.    [Tbilobiteb.] 

CALYMMA,  a  genus  of  Ciliograde  Acalepha,  thus  characterised  by 
Eschscholtz: — Body  but  little  elevated,  compressed,  widened,  as  it 
were,  and  provided  on  each  side  with  a  considerable  appendage, 
taking  its  rise  from  four  other  smaller  appendages,  free  at  their 
extremity,  near  the  mouth,  and  furnished  with  the  series  of  cilia. 
The  species  on  which  this  genus  was  established  was  taken  in  the 
South  Seas  near  the  equator. 

CALY'PTRA,  in  Botany,  a  name  given  to  a  hood-like  body 
connected  in  some  plants  with  the  organs  of  fructification.  In  the 
genus  PUeanthus  it  covers  over  the  flower,  and  is  formed  of  united 
bracts ;  in  Eucalyptus  and  Budesmia  it  is  simply  a  lid  or  operculum 
to  the  stamens,  and  is  produced  in  the  former  by  the  consolidated 
sepals,  in  the  latter  by  the  petals  in  the  same  state :  in  mosses  it  is 
seated  upon  the  end  of  the  fruit-stalk,  inclosing  the  spore-vessel,  and 
is  a  leaf  rolled  round  the  latter  and  torn  away  from  its  base.  In 
Jungermannia  it  exists  in  the  form  of  a  cup  or  wrapper  at  the  base  of 
the  fruit-stalk,  which,  instead  of  carrying  it  up  upon  its  point,  pierces 
through  its  apex  and  leaves  it  behind:. 

CALYPTRJEID^E,  a  family  of  Gasteropodous  MoUusca,  formerly 
arranged  under  the  genus  Patella  of  Linnaeus,  and  known  by 
collectors  as  Chambered  Limpets,  comprising  the  genera  Calyptraa 
and  Crepidula  of  Lamarck,  with  the  sub-genera  into  which  they  have 
been  divided  by  Lesson. 

"  When,"  says  M.  Deshayes,  in  his  edition  of  Lamarck,  "  collections 
contained  but  a  small  number  of  Calyptraa  and  Crepidula,  and  when 
the  animals  of  these  two  genera  were  unknown,  it  was  natural  and 
proper  to  preserve  them  both;  but  now  the  resemblance  of  the 
animals  of  these  two  genera  is  proved,  not  only  by  what  M.  Cuvier 
formerly  stated  in  the  '  Annales  du  Museum,'  but  also  by  the  more 
recent  works  of  M.  Lesson,  of  Messrs.  Quoy  and  Gaimard,  and  of  Mr. 
Owen.  Already  we  had  perceived,  in  publishing  our  work  upon  the 
environs  of  Paris,  as  well  as  in  our  articles '  Calyptraa'  and  '  Crepidula' 
in  the  '  Encyclopedic,'  that  there  existed  a  great  resemblance  between 
the  shells  of  these  two  genera.  One  sees  in  effect,  in  certain  Crepi- 
dula, the  summit  taking  a  spiral  shape  upon  the  side  of  the  shell,  and 
rairing  itself  insensibly  in  a  succession  of  species  so  as  to  show  an 
incontestable  passage  between  the  Crepidula  and  spiral  Calyptraa, 
which  we  would  particularly  designate  by  the  name  of  Trochiform 
Calyptraa.  Am  in  the  Calyptraa,  properly  so  called,  there  exist  a 
certain  number  of  particular  forms  which  may  serve  to  group  them 
in  sections,  it  was  necessary  to  see  whether  the  species  having  in  their 
interior  a  lamina  or  plate  of  a  funnel  shape  afforded  proof  of  a 
passage  to  the  Crepidula,  like  those  which  are  trochiform.  This 
passage  does  exist ;  so  that  from  the  entire  facts  we  may  come  to  the 
conclusion  that  the  two  genera,  Calyptraa  and  Crepidula,  ought  to  be 
united  for  the  future  in  the  system.  This  conclusion,  which  we  had 
in  some  sort  foreseen,  has  been  rigorously  drawn  and  proved  by 
incontestable  evidence  in  the  work  lately  published  by  Mr.  Broderip, 
in  the  first  volume  of  the  '  Transactions  of  the  Zoological  Society  of 
London.'  M.  Lesson,  in  the  oonohological  part  of  the  great  work 
published  on  the  return  of  the  expedition  in  the  corvette  La  Coquille, 
had  attempted  to  establish  in  the  united  genera  Calyptraa  and 
Crepidula  many  sub-genera,  of  which  some  have  been  adopted  by  Mr. 
Broderip  as  sections  of  the  entire  genus  Calyptraa.  These  sections, 
of  which  some  persons  think  that  they  can  make  genera,  are  con- 
nected one  with  another  by  the  strongest  affinities,  and  cannot  be  sepa- 
rated into  genera  on  account  of  the  resemblance  ojtithe  animals." 

Deshayes  then  proposes  the  following  sections  of  the  great  genus 
Calyptraa : 

1.  Those  which  have  in  their  interior,  and  fixed  to  the  summit,  a 
shelly  plate,  hollowed  out  into  a  sort  of  gutter,  which  may  be  com- 
pared to  a  hollow  cone  of  paper  cut  longitudinally  in  two,  and  of  which 
one  portion  has  been  removed.    (Calyptraa  equestris.) 

2.  Those  which  have  a  delicate  plate  or  lamella  in  the  form  of  a 
funnel,  fixed  either  to  the  side  or  the  summit :  a  well-defined  section, 
representing  nevertheless  a  passage  towards  some  of  the  Crepidula. 

3.  Uniting  all  the  species  from  those  which  begin  to  have  a  very 
short  lamella  attached  to  the  internal  side  (Calyptraa  extinctorium) 
to  those  whose  lamella  forms  spiral  turns  (Calyptraa  troch^formis),  the 
gradations  being  very  insensible.  To  this  section  M.  Deshayes  thinks 
that  many  of  Lamarck's  Crepidula  should  be  referred. 

4.  Crepidula,  properly  so  called.  This  section  he  says  might  be  sub* 
divided,  taking  for  a  basis  of  the  subdivision  characters  of  less  value 
than  those  relied  on  for  forming  the  four  principal  sections. 

Some  idea  of  the  variety  of  shape  to  which  these  shells  are  subject 
may  be  obtained  from  the  following  passage  in  Mr.Broderip's  paper : — 
"  I  have  before  me  specimens  taken  from  under  the  same  stone,  evidently 
of  the  same  species,  varying  in  shape  from  a  regular  high  cone  to  an 
almost  flat  surface,  with  nearly  every  intervening  irregularity  of  cir- 
cumference that  can  be  imagined." 

The  species  of  Calyptraida  are  numerous  and  widely  diffused; 
but  the  great  development  of  the  form  is  to  be  found  in  warm  climates, 
where  many  of  the  species  attain  considerable  size,  and  are  remarkable 
for  their  form  and  the  richness  of  their  colour.  They  are  found  stick- 
ing on  rocks,  on  and  under  stones,  on  other  living  and  dead  shells  and 
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submarine  substances  at  depths  varying  from  the  surface  to  40  fathoms, 
on  sea-coasts,  in  aestuaries,  and  in  tidal  rivers. 

Two  genera  of  this  family  have  representatives  in  the  British  seas — 
Pileoptit  and  Calyptrcea.  Each  genus  has  one  species.  PUeopei*  Hun- 
garian is  a  common  Limpet  on  our  shores,  and  is  known  by  the 
name  of  the  Bonnet  or  Large  Foolscap  Limpet.  Calyptra  Sinensis  is 
essentially  a  southern  British  shell.  It  does  not  range  north  of  Britain, 
but  extends  southward  to  the  Mediterranean.  Both  these  species  are 
found  fossil,  and  date  back  as  far  as  the  Coralline  Crag. 

CALYSTE'GIA  (from  ko\&&  calyx,  and  trrey*,  to  cover),  a 
genus  of  plants  composed  of  species  formerly  included  under  Convol- 
vulus, and  separated  by  Robert  Brown.  It  is  distinguished  by  two 
large  bracts  which  inclose  the  flower.  It  has  a  5-parted  calyx,  a  cam- 
panulate  5- plicate  corolla,  one  style,  a  2-lobed  stigma,  globose  or  terete 
lobes,  a  2-celled  ovarium  with  2  ovules ;  the  capsule  only  1 -celled  from 
the  shortness  of  the  dissepiment.  The  species  are  lactescent,  glabrous, 
twining  or  prostrate  herbs,  with  solitary  1 -flowered  peduncles. 

C.  Septum,  Great  Bindweed,  has  sagittate  or  cordate  very  acute 
leaves ;  lobes  truncate,  entire,  cordate,  keeled ;  acute  bracts,  longer 
than  the  calyx,  but  one-half  shorter  than  the  corolla ;  the  peduncles 
square ;  sepals  acute.  This  is  the  Convolvulus  Septum  of  older  botanists. 
The  genus  Calystegia  is  not  adopted  by  Koch,  Babington,  and  other 
botanists.  It  is  a  native  of  Europe,  in  hedges,  and  is  found  in  Great 
Britain  very  common.  It  possesses  apparently  the  properties  of  the 
genus  Convolvulus,  Haller  and  Withering  state  that  the  expressed 
juice  of  the  root  may  be  used  as  a  substitute  for  scammony.  It  is 
sometimes  called  German  Scammony.  In  doses  of  20  or  80  grains  it 
has  been  recommended  as  a  hydragogue  cathartic  in  dropsies,  by 
Mason  Good. 

C.  Soldandla,  Sea  Bindweed,  has  trailing  glabrous  rather  fleshy 
leaves,  reniform,  entire,  or  a  little  angular ;  peduncles  angular,  angles 
winged ;  bracts  large,  ovate,  blunt,  inucronate,  generally  shorter  than 
the  calyx.  It  is  a  native  of  many  parts  of  Europe  on  the  sea-coast, 
and  also  some  parts  of  Asia.  It  is  common  on  the  coasts  of  Great 
Britain.  The  young  stalks  are  sometimes  eaten  pickled.  The  juice 
of  the  mature  plant  is  however  a  cathartic. 

Several  other  species  of  this  genus  are  describe*!.    Like  the  ConvoU 
vuli  they  are  elegant  plants  in  blossom,  and  aie  of  the  most  easy 
culture.    They  may  be  propagated  by  pieces  of  the  root  or  by  seeds. 
The  C.  Soldandla  should  now  and  then  be  watered  with  salt-water. 
(Don,  Gardener's  Dictionary.) 

CALYX,  the  external  wrapper  of  a  flower  within  the  bracts. 
Usually  it  is  green  and  leaf-like,  sometimes  however  it  is  coloured  like 
a  corolla,  from  which  it  is  only  known  by  its  being  the  outermost  of 
the  rows  of  floral  envelopes.  It  consists  of  leaves  called  sepals,  which 
are  sometimes  separate,  when  the  calyx  is  polysepalous,  and  sometimes 
united  into  a  sort  of  cup  by  the  edges,  or  monosepalous.  Occasionally 
it  is  converted  into  feathery  or  short  divisions,  when  it  is  named  pap- 
pus ;  or  it  is  altogether  reduced  to  a  small  rim,  bo  as  to  be  hardly 
visible.  In  some  plants  it  grows  to  the  Bides  of  the  ovary,  and  is  tech- 
nically called  superior,  while  it  is  named  inferior  if  it  is  quite  sepa- 
rate from  that  part.  Its  segments  are  usually  of  the  same  number  as 
those  of  the  corolla,  and  alternate  with  them.  The  office  of  the  calyx 
appears  to  be,  in  its  ordinary  green  state,  merely  that  of  protecting 
the  tender  parts  that  are  formed  within  it ;  but  when  it  is  coloured 
and  similar  to  a  corolla,  we  can  scarcely  doubt  that  in  such  cases  it 
also  performs  the  part  of  a  corolla.  [Corolla.]  In  some  instances, 
as  in  that  of  pappus,  it  seems  merely  intended  as  a  means  of  trans- 
porting seeds  to  a  distance  by  enabling  them  to  catch  the  wind  by  the 
wings  which  it  at  that  time  resembles.  This  is  especially  seen  in  many 
of  the  fruits  of  Composite.  The  foliar  nature  of  the  sepals  is  well  seen 
in  the  cases  of  Calycophyllum,  Mussamda,  &&,  where  the  sepals  natu- 
rally grow  into  leaves. 

CAMASSIA,  a  genus  of  Bulbous  Plants  belonging  to  the  natural 
order  Liliaeea.   The  bulbs  of  one  of  the  species  (C.  esculenta)  are  eaten 
by  the  North  American  Indians  under  the  name  of  Quamasn. 
CAMBING  OUTAN.    [Antilopea] 

CAM'BIUM,  a  viscid  substance  that  appears  in  the  spring  between 
the  wood  and  bark  of  exogenous  trees.  It  is  in  this  substance  that 
the  young  cells  are  formed  which  become  the  wood  of  the  following 
year.  This  substance  disappears* every  spring  after  the  complete 
formation  of  the  wood,  which  then  adheres  firmly  to  the  bark ;  but 
it  re-appears  whenever  the  plant  is  again  called  into  growth,  as  at 
midsummer  in  those  species  which  shoot  twice  a  year,  like  roses, 
peaches,  Ac. 

CAMBOGE.  The  produce  of  several  species  of  plants  belonging  to 
the  natural  order  Guttiferos  is  known  by  this  name.  It  is  a  gum-resin, 
and  has  purgative  properties.  On  account  of  its  bright  yellow  colour 
it  is  also  used  as  a  pigment.   [Stalagmites  ;  Gabcinia  ;  Clusiacejl] 

CAMBRIAN  BOCKS.  Science  is  indebted  to  Professor  Sedgwick 
for  having  established  in  North  Wales,  beyond  a  doubt,  the  important 
fact,  that  beneath  the  slates  and  flags  of  Denbighshire,  which  belong 
to  the  Upper  Silurian  Strata,  occur  in  the  Berwyn  Mountains  and  in 
the  vicinity  of  Bala  other  strata  containing  Lower  Silurian  fossils,  to 
the  extent  of  several  thousand  feet  in  thickness.  In  South  Wales  the 
progress  of  the  Geological  Survey,  under  Sir  H.  De  la  Beche,  has  esta- 
blished the  fact  of  very  considerable  thicknesses  of  partially  fossiliferous 
rocks  beneath  the  Llandeilo  (or  Lowest  Silurian)  Strata  of  Murchison. 


By  these  labours  we  perceive  that  the  Palaeozoic  forms  of  organisation 
descend,  in  Wales,  many  thousand  feet  below  the  lowest  recognised 
Silurian  strata,  and  the  subjoined  view  of  the  nomenclatures,  sepa- 
rately proposed  by  Sedgwick  and  Murchison,  will  give  an  idea  of  the 
relations  of  these  rocks. 

Upper  Silurian.    f  Ludlow  Rocks. 
(Murch.)         \  Wenlock  Rocks. 


Lower 

Palaozoic 

Strata, 


Cambrian 

Strata. 

(Sedgw.) 


Lower  Silurian.    f  Caradoo  Rocks. 
(Murch.)         \  Llandeilo  Rocks. 


Groups  yet 

to  be 

named. 


t 


Hypotoic  Strata  of  Cumberland  and  Scotland. 

Thus  it  appears  that  the  Cambrian  Strata  are  not  exactly  equivalents 
of  the  Lower  Silurians,  but  include  a  great  range  of  other  strata  below 
those  originally  defined  by  Sir  Roderio  Murchison.  Viewed,  how- 
ever, without  reference  to  nomenclature,  the  Cambrian  and  Lower 
Silurian  Rocks  form  one  type,  and  may  perhaps  deserve  to  be  ranked 
as  one  great  Protozoic  System.    [See  Sdpflxmeht.] 

CAMEL.    [Camelus.] 

CAMELI'NA,  a  genus  of  plants  belonging  to  the  natural  order 
Crucifera,  to  the  sub-order  Latiscpta,  and  the  tribe  Camdinecc  It 
has  a  subovate  pouch,  the  valves  ventrioose,  with  a  linear  prolonga- 
tion at  the  end,  which  is  confluent  with  the  persistent  style. 

C  satwa,  Gold  of  Pleasure,  has  pear-shaped  pouches,  intermediate 
stem,  leaves  lanoeolate,  sagittate  at  the  base,  entire  or  denticulate.  It 
has  small  yellow  flowers.  Its  name  is  a  burlesque  on  the  humble 
appearance  of  the  plant.  Babington  admits  it  into  his  British  Flora, 
but  it  is  undoubtedly  a  foreign  plant,  which  has  been  introduced  with 
the  seed  of  flax.  It  is  found  abundantly  in  the  corn  and  flax  fields  of 
the  Continent,  from  whence  the  seed  is  brought  to  this  country. 

C.  dentata  is  another  species  frequently  found  in  Great  Britain,  in 
company  with  the  last,  and  introduced  in  the  same  way. 

•CAME'LLIA,  a  genus  of  plants  belonging  to  the  natural  order 
TernsUromiacea,  and  nearly  related  to  the  plants  which  yield  the  tea 
of  the  shops.  All  the  species  are  natives  of  China  and  Japan,  or  of 
corresponding  climates  in  the  north  of  India,  whence  they  have  been 
introduced  to  Europe.  C.  Japonica,  a  species  with  broad  shining 
leaves,  and  red  flowers,  is  the  origin  of  the  numerous  beautiful 
varieties  now  so  common  in  our  gardens.  The  principal  part  of  these  have 
been  raised  by  the  skill  of  the  Chinese  or  Japanese,  and  are  remarkable 
not  only  for  their  gay  colours,  but  for  the  great  symmetry  with  which 
their  petals  are  arranged,  the  flowers  when  seen  m  perfection 
resembling  nothing  so  much  as  beautiful  shell-work.  The  sorts  that 
have  been  raised  in  this  country  are  in  most  instances  inferior  to  the 
Chinese  in  symmetry,  but  they  occasionally  surpass  them  in  richness 
of  colour.  They  are  multiplied  by  cuttings,  grafts,  and  buds,  and 
alao  by  seeds,  which  the  Waratah  and  some  single  sorts  produce  in 
plenty. 

The  other  species  of  Camellia  in  our  gardens  which  deserve  notice 
are,  the  C.  malijlora,  the  Apple-Blossomed  Camellia,  which  is 
probably  a  mere  variety  of  the  last ;  G.  oleifera,  whose  seeds  yield  a 
valuable  oil  in  China ;  and  C.  reticulata,  which  is  by  far  the  hand- 
somest of  all.  The  leaves  of  this  species  are  very  remarkably  netted, 
and  the  semi-double  flowers,  which  are  sometimes  as  much  as  six 
inches  across,  are  of  a  deep  rich  rose-colour.  For  the  culture  of  these 
plants  see  Camellia,  in  Arts  and  Sc.  Diy. 

CAMELOPARD.    [Giraffa.] 

CAMEL'S-THORN  a  name  given  to  a  species  of  Alhaffi,  the  A. 
Camdorum.    [Alhaoi.] 

CAMELUS  a  genus  of  Ruminant  Animals  without  horns ;  Gamal  of 
the  Hebrews,  Djemal  of  the  Arabs,  KifgnKos  of  the  Greeks,  Camelus  of 
the  Romans,  Cammello  of  the  Italians,  Camello  of  the  Spaniards, 
Kameel  of  the  Germans,  Chameau  of  the  French,  and  Camel  of  the 
English.  It  includes  two  species,  C.  Bactrianus,  the  Camel,  and 
C.  Arabicus,  the  Dromedary. 

The  Camels  have  34  teeth :  16  in  the  upper  jaw;  namely,  two 
incisors — for  the  camels  and  the  llamas  have  these,  and  form  the 
exceptions,  the  other  ruminants  being  without  any  incisors  in  the 
upper  jaw — two  canines,  twelve  molars:  18  in  the  lower  jaw; 
namely,  six  incisors,  two  canines,  ten  molars.  The  incisors  of  the 
upper  jaw  bear  a  close  resemblance  to  canine  teeth,  for  they  are 
conical,  compressed  at  the  sides,  pointed,  and  somewhat  curved  or 
hooked.  There  is  another  difference  between  the  Camels  and  the 
other  Ruminants :  the  former  have  the  scaphoid  and  cuboid  bones  of 
the  tarsus  separated.  Instead  of  the  great  horny  case  or  shoe,  which 
envelopes  all  the  lower  part  of  each  toe  and  determines  the  figure  of 
the  ordinary  cloven  hoof,  the  camels  have  only  a  small  one,  or.  rather 
the  rudiment  of  one,  adhering  only  to  the  last  joint  of  the  toe,  and 
symmetrical  in  form,  like  the  hoofs  of  the  Pachydermia.  These  and 
other  peculiarities  of  form  lead  to  the  opinion  that  the  Camels  and  the 
Llamas  form  the  link  between  the  Ruminantia  and  Packydermata* 

The  characters  of  the  genus  may  be  thus  summed  up : — Lower 
incisors  in  the  form  of  cutting  wedges ;  upper  incisors  sub-lateral ; 
canines  conical,  sub-erect,  strong ;  false  molars  situated  in  the  inter- 
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dentary  space  on  either  tide  ;  head  long  ;  upper  lip  cleft ;  nostrils  slit 
obliquely;  eyes  prominent ;  ears  small  Neck  elongated.  Back  with 
fleshy  bosses  or  hunches ;  tail  moderate.  Toes  united  below.  Teats 
ventral,  four  ill  number.  Hair  inclining  to  woolly.  Callosities  on  the 
breast,  and  flexible  points  of  the  extremities.  The  upper  lip  of  the 
Camel  swollen  and  divided,  the  projecting  orbits  of  its  eyes,  the 
lengthened  and  certainly  not  graceful  neck,  the  back  bossed  with  a 
hump  or  humps,  and  croup  comparatively  weak,  supported  upon  the 
long  and  awkward-looking  legs  terminating  in  apparently  dlspropor- 
tioned  feet,  are  not  materials  for  producing  elegance  of  form  :  and 
indeed  the  air  of  the  animal  is  altogether  grotesque ;  but  this 
uncouth  shape  is,  as  we  shall  presently  see,  one  of  those  admirable 
examples  of  contrivance  which  must  strike  the  most  casual  observer. 

The  two  species  of  Camel  were  well  known  to  Aristotle,  who,  in  his 
'  Natural  History'  (ii.  1),  mentions  both  the  Arabian  and  the  Bactrinn, 
remarking  that  the  latter  has  two  humps,  whereas  the  former  haa 

The  organisation  of  the  Camels  Is  wonderfully  adapted  to  their 
habits  and  Uses  to  man.  The  pads  or  sols-cushions  of  the  spreading 
feet  are  divided  into  two  toes  without  being  externally  separated, 
which  buoy  up  as  it  were  the  whole  bulk  with  their  expansive 
elasticity  from  sinking  in  the  sand,  on  which  it  advances  with  silent 
step — the  nostrils  so  formed  that  the  animal  can  close  them  at  will 
to  exclude  the  drift  sand  of  the  parching  simoom — the  powerful  uppei 
incisor  teeth  for  assisting  in  " 
and  dry  stunted  herbage  of 
structure  of  the  stomach,  which  is  capable  of  being  converted  into  an 
assemblage  of  water  tanks,  bear  ample  testimony  to  the  care  mani- 
fested in  the  structure  of  this  extraordinary  quadruped. 

The  stomach  of  the  Camel  haa  been  well  described  by  Sir  Everard 

"  The  camera  stomach,"  he  says,  "  anteriorly  forms  one  large  bag, 
hut  when  laid  open  this  is  found  to  be  divided  into  two  compart- 
ment*, on  its  posterior  part,  by  a  strong  ridge,  which  passes  down 
from  the  right  side  of  the  orifice  of  the  oesophagus,  in  a  longitudinal 
direction.  This  ridge  forms  one  side  of  a  groove  that  leads  to  the 
orifice  of  the  second  cavity,  and  is  continued  on  beyond  that  part, 
becoming  one  boundary  to  the  cellular  structure  met  with  in  that 
situation.  From  this  ridge  sight  strong  muscular  bands  go  off  at 
right  angles,  and  afterwards  form  curved  lines,  till  they  are  insensibly 
lost  in  the  coats  of  the  stomach.  These  are  at  equal  distances  from 
each  other,  and,  being  intersected  in  a  regular  way  by  transverse 
muscular  septa,  form  the  cells.  This  cellular  structure  is  in  the  left 
compartment  of  the  first  cavity,  and  there  is  another  of  a  more  super- 
ficial kind  on  the  right,  placed  in  exactly  the  opposite  direction,  made 
up  of  twenty-one  rows  of  smaller  cells,  but  entirely  unconnected  with 
the  great  ridge.  On  the  left  side  of  the  termination  of  the  oesophagus 
a  broad  muscular  band  has  its  origin  from  the  coats  of  the  first  cavity, 
and  passes  down  in  the  form  of  a  fold  parallel  to  the  great  ridge,  till 
it  enters  the  orifice  uf  the  second,  where  it  takes  another  direction. 


cavity.  This  band  on  one  side  and  the  great  ridge  on  the  other  form 
a  canal,  which  leads  from  the  oesophagus  down  to  the  cellular  struc- 
ture in  the  lower  part  of  the  first  cavity.  The  orifice  of  the  second 
cavity,  when  this  muscle  is  not  in  action,  is  nearly  shut ;  it  is  at  right 
angles  to  the  aide  of  the  first.  The  second  cavity  forms  a  pendulous 
bug,  in  which  there  are  twelve  rows  of  cells,  formed  by  aa  many 
strong  muscular  bands,  passing  in  a  transverse  direction,  and  inter- 
sected by  weaker  muscular  bands,  so  as  to  form  the  orifices  of  the 
cells.  Above  thess  cells,  between  them  and  the  muscle  which  passes 
along  the  upper  part  of  this  cavity,  is  a  smooth  surface,  extending 
from  the  orifice  of  this  cavity  to  the  termination  in  the  third. 

"From  this  account,  it  is  evident  that  the  second  cavity  neither 
receives  the  solid  food  in  the  first  instance,  as  in  the  bullock,  nor 
does  the  food  afterwards  pass  into  the  cavity  or  cellular  structure. 
The  food  first  passes  into  the  first  compartment  of  the  first  cavity, 
and  that  portion  of  it  which  lies  in  the  recess,  immediately  below  the 
entrance  of  the  (Esophagus,  under  which  tile  cells  are  situated,  is  kept 
moist,  and  is  readily  returned  into  the  mouth  along  the  groove  formed 
for  that  purpose,  by  the  action  of  the  strong  muscle  which  surrounds 
this  part  of  the  stomach,  so  that  the  cellular  portion  of  the  first 
cavity  in  the  camel  performs  the  same  office  as  the  second  in  the 
ruminants  with  horns.  While  the  camel  is  drinking,  the  action  of 
the  muscular  band  opens  the  orifice  of  the  second  cavity  at  the  same 
time  that  it  directs  the  water  into  it ;  and  when  the  oella  of  that 
cavity  are  full,  the  rest  runs  off  into  the  cellular  structure  of  the  first 
cavity  immediately  below,  and  afterwards  into  the  general  cavity. 
It  would  appear  that  camels,  when  accustomed  to  go  journeys,  in 
which  they  are  kept  for  an  unusual  number  of  days  without  water, 
acquire  the  power  of  dilating  the  cells  so  sa  to  make  "■  —  * 
more  than  ordinary  q 
such  is  the  account  g 

the  cud  has  been  chewed,  it  has  to  pass  along  the  upper  part  of  the 
second  cavity  before  it  can  reach  the  third.  How  this  is  effected 
without  its  falling  into  the  cellular  portion,  could  not,  from  any 
inspection  of  dried  specimens,  be  ascertained ;  but  when  the  recent 
stomach  is  accurately  examined  the  mode  iu  which  this  is  managed 


mouth  of  th 
the  muscular 
together,  so  a 
the  cud  passe 


o  exclude  the* 


credit  to  the  assertion  that  the  Camel  can  retain  a  quantity  of  w. 

in  its  stomach  unmixed  with  the  food,  and  capable  of  being  recovered 
after  the  animal  haa  been  killed,  the  following  note  by  Dr.  Patrick 
Russell,  in  the  Appendix  to  his  brother's  'History  of  Aleppo,'  is  of 
some  interest : — ''That  water,  in  cases  of  emergency,  is  taken  from 
the  stomach  of  camels,  is  a  fact  neither  doubted  in  Syria  nor  thought 
strange.  I  never  wae  myself  in  a  caravan  reduced  to  such  an  expe- 
dient ;  but  I  had  the  leas  reason  to  distrust  the  report  of  others, 
particularly  of  the  Arabs,  seeing  that  even  the  love  of  the  marvellous. 
could  in  such  a  case  be  no  inducement  to  invention.  It  may  perhaps 
be  superfluous  to  produce  the  authority  of  an  Arab  historian  (Beidawi), 
who,  in  his  account  of  the  Prophet's  Expedition  to  Tabuo  against  the 
Greeks,  relates,  among  other  distresses  of  the  army,  that  they  were 
reduced  to  the  necessity  of  killing  their  camels  for  the  sake  of  the 
water  contained  in  their  stomachs.     (Sale,  '  Koran,'  p.  164  ;  Gibbon, 


that  my  friend  Mr.  John  Hunter  had  dissected  a  camel,  and  v 
supposed  to  have  expressed  an  opinion  that  the  animal's  power  of 
preserving  water  in  its  stomach  was  rather  improbable,  I  took  an 
opportunity  of  convening  with  him  on  the  subject,  when  (to  the  best 
of  my  recollection)  he  told  me  that  '  he  by  no  means  drew  any  such 
absolute  inference  from  his  dissection ;  that  he  saw  no  reason  for 
assigning  more  than  four  stomachs  to  the  camel,  though  hs  could 
conceive  that  water  might  be  found  in  the  paunch  little  impregnated 
by  the  dry  provender  of  the  desert,  and  readily  separating  or  draining 
from  if 

"  In  hopes  that  other  particulars  might  be  found  among  the  papers 
of  my  lately-deceased  friend,  I  applied  to  his  brother-in-law,  Mr. 
Home,  who  informed  me  that  he  had  examined  them,  but  without 
discovering  any  observations  on  the  subject."    (Vol.  ii.  p.  4ZS.) 

"  From  these  remarks,  then,  it  appears  that  the  small  cavity 
regarded  by  Daubenton  aa  analogous  to  a  reticulum,  was  not  con- 
sidered by  Mr.  Hunter  as  of  sufficient  importance  to  be  ranked  as  a 
distinct  stomach  ;  and  the  water-bag  must  therefore,  in  his  opinion, 
have  held  the  place  of  the  honey-comb-bag  in  the  horned  ruminants. 
And  whan  we  compare  the  relation  of  the  reticulum  to  the  rumen  in 
that  tribe,  with  the  corresponding  free  communication  which 
subsists  between  the  water-bag  and  rumen  in  the  camel  tribe; 
and  when  alao  we  observe  in  both  the  precise  correspondence  in 
the  mode  of  communication  of  these  two  cavities  with  the  oeso- 
phagus and  with  the  muscular  apparatus  destined  to  convey  the 
re- masticated  food  beyond  their  apertures  into  the  third  cavity, 
and  at  the  same  time  find  an  approach  to  the  peculiar  disposition  of 
the  cells  of  the  water-bag  in  the  retioulum  of  some  of  the  horned 
ruminants,  it  becomes  evident  that  the  two  cavities  are  analogous, 
the  reticulum  of  the  camels  being  modified  for  its  destined  functions 
by  the  greater  development  of  the  secondary  cells,  by  the  absence  of 
a  outicnlar  lining,  and  by  the  production  of  the  inner  layer  of  the 
muscular  tunic,  which  forms  the  apparatus  for  closing  the  orifice  of 
the  primary  oells.  The  third  cavity,  therefore,  which  could  not  have 
been  recognised  as  a  distinct  compartment  in  the  llama,  and  which 
undoubtedly  receives  the  re-maaticatod  food  in  the  camel,  ought  rather 
to  be  regarded  as  a  peculiar  structure,  to  which  nothing  analogous  is 
to  be  found  in  the  stomachs  of  the  horned  ruminants." 


Cells  or  Cant 


Here  is  represented  the  muscular  arrangement  provided  for  closing 
the  orifices  of  th*  cells  so  as  to  prevent  the  food  from  falling  into 
them.  The  oells  thsmselvea  are  exposed,  bringing  Into  view  their 
bottoms,  the  muscular  conformation  of  which  enables  the  animal  to 
give  out  their  contents. 

The  seven  callosities  on  the  flexures  of  the  limbs  and  cheat,  and  the 
hump  on  the  back,  aeem  perhaps  to  ' 
silica  of  the  sauna],  considered  as  th 


is  the  slave  of  man.     These  callosities 


m 


CAMELUB. 


ntury,  say 
ider  his  b 


m  the  points  whereon  the  uum.il  rents  when  it  kneels  down  to  receive 
its  burden.  The  hump,  which  is  s  fatty  secretion,  is  known  to  be 
absorbed  into  the  system  when  the  animal  is  pinched  for  food,  thus 
forming  a  provision  against  the  casualties  of  a  life  ordained  to  be 
spent  in  the  desert. 

The  Camel  furnishes  the  Arab  with  flesh  and  milk  ;  of  its  hair  he 
weaves  clothing  and  even  tents ;  his  belt  and  his  sandals  are  the 
produce  of  its  hide  ;  and  the  dang  affords  him  fneL  The  soot  of  this 
fuel,  after  having  undergone  the  process  of  sublimation  in  closed 
Teasels,  produced  the  sal-ammoniao,  or  hydrochlonte  of  ammonia, 
which  was  formerly  imported  from  Egypt  into  this  country,  where 
the  alkali  is  now  however  manufactured  in  a  variety  of  ways.  In  the 
East  the  hair  of  the  camel  is  mads  into  cloth.  The  raiment  of  John 
the  Baptist  was  of  camel's  hair.  (Matthew,  ill  4  ;  Mark,  i.  6.)  It  is 
principally  imported  into  these  islands  for  the  manufacture  of  pencils 
for  the  painter.  The  hair  which  ia  the  product  of  Persia  is  held  in 
.the  greatest  estimation.  There  are  three  qualities— black,  red,  and 
gray  ;  the  black  brings  the  best  price,  the  red  comes  next  in  value, 
and  the  gray  is  only  valued  at  lialf  the  price  of  the  red.  But  these 
uses  are  men  trifles  when  compared  with  the  paramount  importance 
of  these  «"i""«*«  as  commercial  vehicles, '  ship*  of  the  desert,'  as  they 
have  been  poetically  termed ;  for  they  are  the  living  machines  by 
means  of  which  communication  is  kept  up  across  the  moat  desolate 
and  frightful  deserts,  which  without  some  such  aid  would  be  entirely 
impassable  by  man.  These  toilsome  journies  over  the  moat  dreary 
and  inhospitable  regions,  the  organisation  of  the  camel  and  its  extreme 
temperance  enable  it  to  perform  with  comparative  esse. 

The  load  of  a  heavy  or  slow-going  camel  in  one  of  the  caravans  is, 
according  to  Major  Ronnell,  from  500  to  600  lbs.  weight.  Tlio  latter  is 
the  amount  given  by  Sandys  as  the  ordinary  load;  "  yet,"  he  adds, 
"willhecarryalQOOlbs.  weight"  At  Pisa  the  burden  of  a  full-grown 
camel  is  stated  to  be  sometimes  4  00  kilogrammes  (above  860  lbs.).  The 
f  training  the  beast  to  bear  these  loads  seems  to  vary.  Brue, 
g  of  an  African  mode  (Senegal)  towards  the  end  of  the  17th 
says  : — "  Soon  after  a  camel  is  born  the  Moors  tie  his  feet 
s  belly,  and  having  thrown  a  large  cloth  over  his  back,  put 
heavy  stones  at  each  comer  of  the  cloth,  which  rests  on  the  ground. 
They  in  this  manner  accustom  him  to  receive  the  heaviest  loads." 
San  ti  describes  the  method  adopted  at  Pisa.  At  the  age  of  four  years 
a  camel  which  is  intended  for  labour  is  broken  in.  The  trainers  first 
double  up  one  of  his  fore  tegs,  which  they  tie  fast  with  a  cord ;  they 
then  pull  the  cord,  and  thus  usually  compel  the  animal  to  fall  upon 
his  bent  knee.  If  this  does  not  succeed  they  tie  up  both  legs,  and  he 
falls  upon  both  knees,  and  upon  the  callosity  which  is  upon  his  breast, 
They  often  accompany  this  operation  with  a  particular  cry  and  with 
a  slight  blow  of  a  whip.  At  this  cry  and  blow,  with  the  addition  of 
a  sudden  jerk  downwards  of  his  halter,  the  camel  gradually  learns  to 
lie  down  upon  his  belly,  with  his  legs  doubled  under  him,  at  the 
command  of  his  driver.  The  trainers  then  accustom  him  to  a  pack- 
saddle,  and  place  on  it  a  load  at  first  light,  but  increased  by  degrees 
as  the  animal  advances  in  docility,  till  at  last,  when  he  readily  lies 
down  at  the  voice  of  his  driver  and  as  readily  rises  up  with  his  load, 
his  education  is  so  far  complete.  The  camels  at  Pisa,  it  appears,  do 
not  com  plain  if  too  heavily  laden  ;  but  in  Egypt,  according  to  Denon, 
they  remonstrated  loudly  on  such  occasion!,  crying  out  when  they 
were  laden  too  heavily  or  unequally. 

In  travelling  with  a  caravan  the  acute  sense  of  smelling  possessed 
by  the  Camel  is  strikingly  displayed.  When  apparently  completely 
worn  out,  and  when  all  have  been  on  the  point  of  perishing  with  thirst, 
he  has  been  known  to  break  his  halter  and  run  with  unerring  cer- 
tainty to  a  spring  which  had  escaped  the  observation  of  the  other 
quadrupeds  of  the  caravan,  and  of  man  himsalf. 

Arabia,  Persia,  the  south  of  Tartary,  some  parts  of  India,  and 
Africa,  from  Egypt  to  Mauritania,  and  from  the  Mediterranean  to  the 
river  Senegal,  appear  to  be  the  countries  over  which  the  Arabian 
Camel  is  principally  distributed.  It  is  also  numerous  in  the  Canary 
Islands.  That  it  was  a  native  of  Asia  from  the  earliest  times,  and  the 
great  oriental  commercial  vehicle  .of  ancient  aa  it  is  of  modern  days, 
cannot  be  doubted.  We  trace  it  repeatedly  in  the  Scriptures.  Thus 
when  Joseph's  brethren  had  oast  him  into  the  pit,  and  after  the  com- 
mission of  their  crime  had  sat  down  to  eat  bread,  "  they  lifted  up 
their  eyes  and  looked,  and,  behold,  a  company  of  Ishmaelitas  came 
from  Gilead,  with  their  camels  bearing  apicery  and  balm  and  myrrh, 
going  to  carry  it  down  to  Egypt."  (Genesis  xxxvii.  25.)  Again,  in 
Judges,  viii.  21,  we  read  that  "Gideon  arose  and  slew  Zebah  and 
Zalmunnah,  and  took  away  the  ornaments  that  were  on  their  camels' 
necks."  In  Genesis  inii.  7,  we  find  that  Jacob  "  divided  the  people 
that  waa  with  him,  and  the  flocks,  and  herds,  end  the  camels,  into 
two  bands ;"  and  the  domestic  state  of  the  animal  at  thia  early  period 
is  further  proved  by  verse  IS  of  the  same  chapter,  where  we  see,  as 
part  of  the  present  sent  by  Jacob  to  propitiate  Esau,  "  thirty  milch 
camels  with  their  colts."  In  Leviticus,  xL  4,  the  camel  is  enumerated 
among  the  forbidden  animals,  "because  be  cheweth  the  cud,  but 
divideth  not  the  hoof :  he  is  unclean  unto  you."  Part  of  Job's  "sub- 
stance (Job  i.  8.)  consisted  of  three  thousand  camels ;"  and  the  third 
messenger  of  evil  informs  him  (i.  IT)  that  "  the  Chaldasans  made  out 
three  bands,  and  fell  upon  the  camels,  and  have  carried  them  away." 
When,  after  his  afflictions,  the  Lord  blessed  the  hitter  end  of  Job 
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more  than  his  beginning  (ilii.  12)  "  six  thousand  camels  "  formed  a 
portion  of  the  blessing  And  here  we  may  observe  that  though  the 
inquiry  has  been  the  subject  of  much  research,  there  is  no  satisfactory 
evidence  of  the  existence  of  the  Camel  in  an  originally  wild  state  at 
any  period  whatever.  Diodorue  and  Strabo  indeed  mention  its 
existence  in  such  a  state  in  Arabia;  and  Desinoulins,  who  has  written 
most  valuably  on  the  subject,  asserts  that  it  so  existed  in  the  time  of 
Hadrian ;  the  natives  too  of  Central  Africa  maintain  it  is  said,  that 
the  anjiTim}  is  to  he  found  wild  in  the  mountains  where  Europeans 
have  never  penetrated.  But  it  ia  far  from  improbable  that  these  wild 
camels  might,  like  the  wild  hones  of  the  Amerioan  prairies,  have 
owed  their  parentage  to  camels  which  had  escaped  from  the  control 
of  man.  Cuvier,  in  relating  the  report  of  Pallas  upon  the  evidence  of 
the  Buchanans  and  Tartars  that  there  are  wild  camels  in  tile  deserts 
of  the  middle  of  Asia,  well  remarks  that  it  must  not  be  forgotten)  that 
the  Calmucks  give  liberty  to  all  aorta  of  anirnala  from  a  religions 
principle. 

In  Europe,  Pisa  seems  to  be  the  only  locality  where  the  Camel  is 
now  bred.  At  San  Reason,  the  arid  plains  and  stunted  bushes  bear 
some  distant  reasmblanoe  to  the  Asiatic  and  African  desert  ;  but  moat 
authors  who  understand  the  subject  agree  in  considering  that  the  raw 
is  fast  degenerating.  The  time  of  their  introduction  into  Tuscany  it 
not  accurately  known. 

The  Arabian  Camel  waa  introduced  into  Spain  by  the  Moon  ;  sod 
the  southern  districts  possessed  many  of  these  msnsuils  for  a  eousideT- 
ablo  period  after  the  conquest  of  Granada;  but  thev  are  now  no  longer 
to  be  found  as  a  species  in  the  Spanish  territory.  After  the  conquest 
of  Spanish  America  an  attempt  was  made  to  introduce  them  into  thst 
country  by  Juan  de  Reinega.  a  Biaoayan  ;  and  Acoata  saw  them  toward) 
the  end  of  the  16th  century  at  the  foot  of  the  Andes.  But  the  intro- 
duction of  these  animals  was  looked  upon  with  no  favourable  eye  by 
the  ruling  Spaniards,  and  they  gradually  dwindled  away.  They  have 
however  been  lately  imported  with  greater  success  from  the  Canary 
Meads.  Humboldt  mentions  them,  and  particularly  soma  that  he 
saw  feeding  under  a  palm-tree  near  New  Valencia. 

Camelut  Sactriamu  (Linn.),  the  Meoheri,  or  Carnal,  1 1  i.-.  tie  C.  Ih- 
topkm  of  Watther,  0.  Furcict*  of  Alpinus,  the  Baetrian  Camel  of  Pen- 
nant, Le  Chumeeu  of  Bufibn,  the  Trampelthier  of  Knorr.  It  boa  two 
bumps  on  the  back.  Length  about  10  feet.  Hair  shaggy,  particularly 
under  the  throat  Colour  generally  dark-brown.  Localities,  Persia, 
Turkey,  Ac. 


This  species  is  comparatively  rare ;  but  in  the  middle,  zone  of  Asia, 
north  of  the  Taurus  and  the  Himalaya  Mountains,  it  is  found  in  com- 
parative abundance.  Not  that  it  is  not  to  be  seen  occasionally  in  otber 
countries — in  Arabia,  for  instance ;  but  such  instances  on  said  to  be 
uncommon.  The  Baetrian  Camel  iB  stouter  and  more  muscular  than 
the  Arabian  species,  and  his  strength  is  in  proportion.  "  It  varies 
from  brown  to  white,  and  also  greatly  in  Bite,  strength,  and  quickness, 
aooording  to  the  breed  and  climate."  (Gray.) 

C.  Dremdaruu  (Linn.),  the  Sghimal,  or  Dromedary.  It  Is  the 
O.  buk  of  Eversmann,  0.  mUgarit  of  Forskal,  O.  vumrtopkui  at  Walther, 
C.  Droauu  of  (leaner,  C.  minimus  of  rtUin,  C.  <«U  of  Prison,  the 
Arabian  Camel  of  Pennant,  and  Le  Dromedsire  of  Buffbn. 

It  baa  one  hump,  situated  on  the  middle  of  the  back.  Length  about 
S  feet.     Hair  pale  brown.     Localities,  Arabia,  Africa,  ftc 

Purchas  (book  vi,,  c  1,  s.  B)  says  that  of  Camels  there  are  three 
kinds;  tbe  first  called  Huguiu,  of  toll  stature  and  able  to  carry  a 
thousand  pounds  weight ;  tbe  saoond  less,  having  a  double  bunch, 
fit  for  carriage  and  to  ride  on,  called  Beoheti,  bred  only  in  Asia  ;  the 
third  sort,  called  Raguahill,  small,  able  to  travel  (for  they  are  unfit 
for  burdens)  above  an  hundred  miles  in  a  day.  The  king  of  1  irn- 
buotoo  can  send  messengers  on  such  camels  to  Segeunseee  or  Darha, 
UOU  miles  distant,  in  the  space  of  eight  days  at  the  farthest  He  further 
states  that  such  enduring  swiftness  would  be  almost  incredible,  were 
it  not  corroborated  by  the  best  authorities,  who  all  agree  in  their 
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accounts  of  the  speed  of  the  Heirie,  El  Heirie,  or  Maherry  of  the 
desert — Purohaa's  Raguahill.  "  When  thou  ehalt  meet  a  heirie,"  say 
the  Arabs  in  their  poetical  mode  of  expression,  "  and  say  to  the  rider 
'  Salem  Aleik,'  ere  he  shall  have  answered  thee '  Aleik  Salem,'  he  will  be 
amroff,  and  nearly  out  of  night,  for  bis  swiftness  is  like  the  wind." 


The  '  Sabayee,'  said  to  be  the  fastest  breed  of  the  swift  Dromedary, 
will,  it  is  assarted,  perform  a  journey  of  thirty-five  days'  oaravan  tra. 
idling  (about  13  miles  a  day)  in  five  days,  performing  830  miles  in 
that  small  period  of  time.  Riley  often  travelled  on  a  dromedary  at 
the  rate  of  7  or  B  miles  an  hour  for  nine  and  ten  hours  a  day ;  and 
Lyon  says  that  the  Mafaerry  of  the  Northern  African  Arabs  will  con- 
tinue at  a  long  trot  of  9  miles  an  hour  for  many  hours  together. 

Besides  the  swift  variety  above  alluded  to,  the  species  varies  in 
colour,  like  the  Bsctrian,  being  sometimes  cream-coloured  or  even 
white.  There  an  specimens  in  the  Gardens  of  the  Zoological  Society 
in  the  Regent's  Park. 

The  natural  family  of  the  Camtlida  comprises  also  the  South 
American  form  bo  well  known  by  the  name  of  Llama,    [Llama.] 

A   fossil   species,  C.  SivalemU,  of  this   genus    was   discovered  by 

IDr,  Falconer  and  Captain  Cautley  in  the  Tertiary  deposits  of  the 
Sewalik  Hills  of  Hindustan.  The  crania,  jaws,  and  teeth  of  this 
species  are  to  be  seen  in  a  fine  state  of  preservation  in  the  British 

I  Museum.     It  was  nearly  related  to  the  existing  species,  but  exceeded 

|  them  by  at  least  one-seventh  in  height. 

I  CAMERARIA,  a  genus  of  plants  belonging  to  the  natural  order 

Apocynaeta.     C.   latX/olia  is  called  the  Bastard  Manebineel-Troe  in 
the  countries  where  it  grows,  on  account  of  ite  possessing  properties 
similar  to  the  Hanchineel.     The  true  Manohineel  is  the  produce  of 
I/ippamane  Mancftinetta,  one  of  the  Spurgaworts.     [HotomaHK.1 
CAMOMILE,  or  CHAMOMILE.    [Antbemk.] 

CAMPANULA  (diminutive  of  Campana,  a  bell,  on  account  of  the 
form  of  its  flowers),  a  genus  of  plants  the  type  of  the  natural  order 
Campanulacea.  It  has  a  5-cleft  calyx,  the  corolla  mostly  bell-shaped, 
with  five  broad  and  shallow  segments,  the  anthers  free,  the  filaments 
dilated  at  the  base,  the  stigma  3-5-Cd,  the  capsule  not  elongated, 
3-5-celled,  and  opening  by  lateral  pores  outside  the  segment  of  the 
calyx.     This  genus  is  one  of  the  largest  in  tho  vegetable  kingdom, 

j  although  from  time  to  time   the  number  of  its  species  has  been 

reduced  by  the  formation  of  new  generic  types.  Eight  species  are 
described  by  Babington  as  British.  The  species  of  Smith  were  more 
numerous,  but  Babington  recognises  Heister's  genus  SpeeuUxria  for 
the  old  C.  hybrida  (Primatocarpw  hybridw  of  L'Heritier)  and  ita 
allies,  and  Sohrader's  genus  Wahleabtrgia  for  the  C.  hederacta.  The 
older  names  of  the  genus  Campanula  are  Trachdiam  and  Cervicaria, 

'  names  which  were  given  to  it  on  account  of  the  supposed  efficacy  of 

many  of  the  specieB  in  the  cure  of  disorders  of  the  neck  and  trachea. 

,  Hence  also   the  common  name   Throat  wort.      All  the   species  are 

herbaceous,  with  mostly  perennial  roots,  and  the  radical  leaves 
differing  in  form  front  those  of  the  stem.  They  are  natives  of  the 
northern  hemisphere. 

\  0.  eduUt,  Chobs,  Okab,  is  a  hispid  plant  with  a  thick  root,  erect 

1 -flowered  stems,  ovate-lanceolate  crenate  leaves ;  lobes  of  the  calyx 
linear-lanceolate,  equal  in  length  to  the  corolla,  which  is  hispid.  It  is 
a  native  of  Arabia  Felix.  Its  root  is  thick  and  sapid,  and  contains  a 
considerable   quantity   of  starch.     It  is  on  this  account  frequently 

'  eaten  by  children,  as  are  the  roots  of  many  other  species. 

[  C.  alomcrata,  Clustered  Bell-Flower,  hastheleaves  minutely  crenate- 

aerrete,  the  lowermost  stalked,  ovate-lanceolate,  generally  cordate 
at  the  base,  the  upper  leaves  half-clasping,  sessile,  ovate,  acute, 
the  flowers  sessile  in  terminal  and  axillary  clusters.  This  is  a  native 
of  Europe,  especially  in  mountainous  districts.     In  Great  Britain  it 

'  is  found  in  dry  pastime  on  limestone.     It  is  the  Trachdium  minus 

'  and  Osrvicaria  minor  of  Lobel  and  Dodonssus.     It  is  often  cultivated 


in   our  gardens,  and   a  great  num 
described  by  Al  phones  De  Candolle. 


number  of  wild  varieties  have  bean 


C.  Trachdium,  Nettle-Leaved  Bell-Flower,  has  the  leaves  coarsely 
doubly  serrate,  hispid,  the  lower  one  cordate,  with  long  stalks,  upper 
nearly  sessile,  ovate  or  lanceolate,  acuminate ;  flowers  racemose, 
peduncles  2-3-flowered ;  segments  of  the  calyx  triangular-lanceolate, 
entire,  erect;  the  stem  erect,  angular.  This  is  a  European  species 
It  is  found  in  the  south  of  England,  and  has  large  blue  bell-shaped 
flowers.  A  decoction  of  this  herb  waa  formerly  used  in  disorders 
of  the  throat,  but  the  properties  of  the  genus  are  medicinally  inert 

O.  rolundifolia,  Hare-Bell,  Blue-Bells,  Milkwort,  has  the  radical 
leaves  cordate  or  reniform,  shorter  than  their  stalks ;  stem-leaves 
linear,  the  lower  ones  lanceolate ;  flowers  one  or  more  racemose, 
corolla  turbinate,  campanulate.  It  has  pretty  blue  flowers,  and  is  a 
favourite  throughout  Europe.  In  France  it  is  called  Clochette ;  in 
Germany  Weiaen-Busch,  and  Grassglaa.  The  juice  of  the  flowers 
makes  a  very  good  blue  ink,  and  when  mixed  with  alum  a  green  one. 
The  mots  of  this  species  also  may  be  eaten. 

C.  pyramidalit  is  a  glabrous  plant  with  leaves  glandular,  toothed, 
the  lower  ones  pet  folate,  ovate-oblong,  somewhat  cordate,  the  stem- 
leaves  senile,  ovate-lanceolate;  the  flowers  numerous,  pyramidally 
racemose,  the  lobes  of  the  calyx  acuminate,  spreading,  the  capsuls 
spherical,  deeply  furrowed.  It  is  indigenous  on  rocks  and  walls  in 
Carinthia,  Carniola,  and  Dalmatia.  From  ita  having,  been  a  great 
favourite  in  the  gardens  of  Europe,  it  has  now  become  naturalised  in 
many  places  where  it  was  not  originally  a  native.  It  has  not  often 
been  found  wild  in  Great  Britain,  though  it  is  commonly  cultivated 
for  the  sake  of  ita  tall  raceme  of  beautiful  blue  flowers.  It  is  in 
great  demand  in  Holland,  where  it  is  employed  to  ornament  halls  and 
staircases,  and  to  place  before  fire-places  in  summer,  for  which  purpose 
it  is  planted  in  large  pots  and  trained  in  a  fan-manner  So  as  to  hide 
a  large  surface.  In  the  shade  it  remains  in  bloom  two  or  three 
months.    "  The  art  of  producing  a  very  large  plant  is  to  begin  with 

Cta  of  a  small  size,  and  shift  frequently  during  two  years,  till  at 
t  the  plant  occupies  a  pot  of  a  foot  or  more  in  diameter.  Rich 
light  soil  should  be  used,  but  no  animal  manures  or  recent  dung, 
as  these  are  very  injurious.  Cuttings  of  the  roots  flower  the  second 
and  seedlings  the  third  year.  C.  carpatica  and  C.  grancHflora  may 
be  treated  in  the  same  manner."     (London.) 

O.  Rapunculut,  Rampion,  has  leaves  crenate,  the  radicle  leaves 
oblong-elliptical  narrowed  into  a  petiole,  the  stem-leaves  linear' 
lanceolate,  sessile,  the  raceme  few-flowered,  the  segments  of  the  calyx 
lanceolate.  It  is  a  native  of  Marocco  and  Barbary,  also  of  the  south 
of  Europe,  and  extends  as  far  north  as  Norfolk  in  England.  It  has 
a  fusiform  thick  white  root,  which  looks  like  a  little  turnip  ;  hence 
the  specific  name  raptmculut,  being  the  diminutive  of  rapa,  or  radish. 
In  Germany  it  is  called  Rapunzel,  in  France  Raiponoe,  in  Italy  Raper- 
onzola;  the  English  Rampion  appears  to  be  the  same  word.  It  is 
much  cultivated  in  France  and  Italy,  and  sometimes  in  Britain,  for 
the  sake  of  the  roots,  which  are  "  boiled  tender  and  eaten  hot  with 
sauce,  or  cold  with  vinegar  and  pepper."  (Loudon.)  In  ita  cultivation 
the  seed  should  be  sown  in  the  spring  on  deep  light  soils,  in  drills ; 
and  in  the  autumn  of  the  year  the  plants  will  be  ready  for  use. 
The  C.  perticifolia,  a  doubtful  native  of  Britain,  and  the  C.  Rapuncv- 
loida,  an  indigenous  plant,  may  be  used  for  the  same  purposes  as  C. 
XaptinetUvt. 

C.  liUfalia  {Adenophora  lili/olia,  Ledebore)  has  alternate  leaves,  the 
radical  ones  petiolste,    ovate-roundish,  cordate,  toothed ;  the  corolla 


tubers.     The 


which  is  sometimes  divided  into  several  turnip-font 

Sowers  are  numerous  and  sweet-scented.     It  is  intei 

fact  that  the  leaves  before  blossoming  are  crowded  together  o 

summit  of  the  stem,  so  as  to  form  a  green  rose-like  body.    But  as 

the   axis  elongates,  the   leaves  become  afterwards   scattered  on  the 

prolonged  stem.     The  roots  are  eaten  in  China  both  raw  and  cooked. 

The  other  British  species  of  this  genus  not  described  are  C.  latifolia, 
Great  Bell-Flower,  common  in  the  North  ;  C.  Rapvnculoida,  very  rare ; 
and  C.  potato,  frequent  in  hedges  and  thickets.  [Spectj  labia  ; 
WaBLKHBnata.] 

(London,  Encyclopedia  of  Plantt ;  Koch,  Flora  Gtrmanica ; 
Babington,  Martial  of  Britith  Botany;  Burnett,  Ovttinci ;  Don, 
Gardener* $  Dictionary.) 

CAMPANULA'CE^:,  BdlworU,  the  Campanula  Tribe,  a  natural 
order  of  Honopetalona  Dicotyledonous  Plants,  the  character  of  which 
is .  to  have  an  inferior  three  or  more  celled  fruit  containing  many 
minute  seeds,  combined  with  a  regular  corolla,  distinct  stamens  equal 
in  number  to  the  lobes  of  the  corolla,  dilated  bases  to  the  filaments,  a 
downy  style,  and  a  milky  juice.  It  consists  of  plants  usually  herbace- 
ous, sometimes  shrubby,  scattered  over  all  parts  of  the  globe,  bnt  most 
abundant  in  the  form  of  species  related  to  the  common  Campanula,  or 
Bell-Flower,  in  the  milder  parts  of  Europe  and  Asia.  Of  600  species 
only  19  are  found  within  the  tropica.  The  flowers  are  commonly 
blue,  purple,  or  white,  occasionally  rose -coloured,  very  rarely  yellow, 
as  in  a  Canary  shrub  called  Muuchia  nurc a.     None  of  the  species  are 

_    notwithstanding  that  the  order  is  very  closely  allied  to  the 

Lobdiacta,  which  hardly  differ  except  in  having  irregular 
d  syngeneaious  stamens.     The  affinities  of  this  order  an 
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I,  The  haw  or  the  corolla,  with  tbt ,       , ,  „,  . 

cstj-1  with  the  stilt  ud  Mlrmi;  I,  a  rip*  seed-vessel;  J,  •  section  of  Ih. 
■w ;  A,  seeds  BMinrml  ilie  ;  7,  a  seed  mafnUtd ;  a,  a  secuon  of  lb*  uub. 

CAMPANTJLARIA.    [Poltiweiu.] 

CAHPHOH  is  a  substance  produced  by  several  plants,  and  in  its 
chemical  characters  belongs  to  the  class  of  Vegetable  Oils.  It  ia 
yielded  in  greatest  abundance  by  the  natural  order  Lawracrir.,  from 
several  species  of  which  Camphor  might  be  produced.  It  ia  however 
obtained  for  commercial  and  medicinal  purposes  from  the  Camphors 
Qffieinarum,  Noes  (Lauriu  Camphora  of  Linnsjus).  A  substance  called 
Borneo  Camphor,  having  similar  properties  to  that  from  the  natural 
order  Lawracta,  is  obtained  from  the  Dryo  haianop.  Camphors.  This 
Camphor  does  not  come  into  Europe  on  account  of  the  great  demand 
for  it  in  the  Chinese  market*.  [Cam-hob,  Medical  Vttt  of,  in  Abtb 
Aa-D  Sc.  Drv.] 

CAMPHOR-OIL,  B  substance  obtained  In  Borneo  and  Sumatra 
from  the  Dryvbulanopt  Camphora.  It  ii  supposed  to  be  Camphor  in 
an  imperfect  state  of  formation.     [Dbtobalanofs.] 

CAMPHORA,  a  genua  of  plants  belonging  to  the  natural  order 
Lauracta.  This  genus  was  constituted  by  Noes  Ton  Esenbeck  for  the 
Laurus  Camphor ije ra  of  Kampfer,  the  plant  which  yields  the  Camphor 
of  commerce.  It  ia  known  by  its  hermaphrodite  panicled  naked 
flowers  ;  6-oleft  papery  calyx,  with  a  deciduous  limb ;  9  fertile 
stamens,  3  in  a  row,  the  inner  row  with  two  stalked  glands  at  their 
base ;  the  anthers  i  celled,  the  outer  turned  inwards,  the  inner  out- 
wards [  the  fruit  placed  on  the  obconical  bene  of  the  calyx  ;  the  leaves 
triply  nerved,  glandular  in  the  axils  of  the  principal  veins ;  the  leaf- 
buds  scaly. 

C.  oficirtarvm,  the  Camphor  Laurel,  is  a  true  with  lax  smooth 
branches ;  the  leaves  are  bright  green  and  shiny  above,  paler  beneath, 
and  somewhat  coriaceous,  with  a  sunken  gland  at  the  axils  of  the 
principal  veins,  projecting  at  the  upper  side,  opening  by  an  oval  pore 
beneath.  This  plant  is  a  native  of  Japan  and  China,  and  is  cultivated 
in  most  of  the  warmer  parts  of  the  world.  The  Camphor  of  commerce 
is  yielded  by  this  tree,  which  is  cultivated  most  extensively  in  the 
island  of  Formosa,  from  whence  it  is  taken  to  Canton,  which  ia  the 
principal  market  for  Camphor. 

CAMPION.     [Ltohnb;  Stlem.] 

CAHPONTIA,  a  genua  of  supposed  Marine  Annelidas,  first  described 
by  Dr.  Johnston.  Of  this  genus  Dr.  Johnston  says,  "  When  I  first 
described  this  animal  its  close  resemblance  to  some  caterpillars  was 

Sarticulsrly  mentioned,  but  the  suspicion  of  its  being  actually  a  larva 
id  not  occur  to  me ;  for  I  believed  it  to  be  an  established  fact  among 
entomologists  that  no  insect  passed  its  preparatory  stages  in  sea-water. 
I  have  been  informed  however  that  Mr.  M'Leay,  and  no  higher 
authority  can  be  given,  has  proved  that  the  worm  in  question  is  the 
larva  probably  of  some  dipterous  fly ;  and  if  this  opinion  be  correct 
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(which  its  anatomy  strongly  confirms),  then  it  will  follow  that  at  least 
one  larva  naturally  Uvea  and  undergoes  its  change*  in  the  sea — a  con- 
clusion which  I  think  ia  one  of  some  importance,  and  at  variance  with 
our  present  notions.  Our  CamparJia  cruetformit  may  be  found  at  all 
seasons  at  the  roots  of  sea-weed  and  coralline*  in  pools  left  by  the 
recess  of  the  tide.  The  very  specimeua  before  me  were  procured  by 
myself  a  few  days  ago  in  parte  to  which  no  fresh-water  could  have 
access,  and  which  are  covered  to  the  depth  of  several  feet  every  tide. 
Cor  they  are  near  low-water  mark."     (Mag.  Nai.  Mitt.  voL  viu.) 

CA'MPSI  A  ( Lepeletier  and  Servflle),  a  genus  of  Coleopterous  Insect/, 
of  the  section  Helenmera,  sub-section  Simttulra  (Latreille),  and  fainilj 
Hdapida,     [HiLOFms.] 

CAMPTO'CERUS  (Dejean),  a  genua  of  wood-feeding  Coleopterous 
Insects,  belonging  to  the  section  Xylopkaoi  of  Latreille.     (Xtlofhaci.  1 

CAMPTODO'NTUS  (Dejean),  a  genus  of  Coleopterous  Insect*,  of 
the  family  Scaritidce,  closely  allied  to  Gbyif  omat ;  from  which  genw 
however  the  present  is  distinguished  by  the  species  having  the  labial 
palpi  shorter  than  the  external  maxillary :  antenna)  with  the  basal 

{Dint  scarcely  longer  than  the  two  following  joints  taken  together. 
fkunmDA] 

CAMPYLOHY'ZA  (Wiedeman),  a  genua  of  Dipterous  Insects,  of 
the  family  TipiUida.  It  has  the  following  characters : — Proboscis 
curved;  antenna)  filiform,  14-jointed,  two  basal  joints  tolerably 
thick,  the  remaining  short,  cylindrical,  and  covered  with  fine  hairs . 
body  abort ;  femora  elongated  ;  wings  hairy,  with  one  marginal  oeU, 
and  three  posterior  sells,  the  first  and  second  divided  by  an  indistinct 

The  speciea  of  this  genus  are  all  extremely  minute,  and  found  on 
the  leaves  of  trees. 

C.  bicolor  ia  lass  than  one-twelfth  of  an  inch  in  length,  of  a  blackish 
colour,  with  the  edges  of  the  abdominal  segments  pole ;  lega  pale- 
yellow.     This  species  and  three  or  four  others  inhabit  thin  country. 

CA'MPYLUS  (Fischer),  a  genua  of  Coleopterous  Insect*,  belonging 
to  the  family  Elate  rider.  The  species  of  this  genua  are  distinguished 
by  their  having  the  hinder  part  of  the  head  free,  or  not  sunk  into  the 
thorax  as  far  as  the  eyas,  as  is  usually  the  case  in  this  tribe.  The 
r  long- 


C.  ditpar,  a  common  insect  in  this  country,  is  found  00  the  leaves 
of  trees,  and  on  nettles  and  other  plants.  It  ia  nearly  half  an  inck 
long,  and  of  an  ochreous  colour,  with  the  under  part  of  the  body  more 
or  leas  block  :  sometimes  the  posterior  port  of  the  haul,  the  disc  of 
the  thorax  and  elytra,  and  the  femora  are  black. 

About  six  or  seven  species  of  this  genus  have  been  discovered,  moat 
of  which  are  European.  The  above-described  species  ia  the  only  m 
known  to  inhabit  England. 

CAMWOOD  (German,  Kammholx ;  French,  Bois  de  Cham  ;  Porta 
gaese,  Poo  Qsblo),  a  red  dye-wood,  the  colouring  matter  of  which  is 
-.imiler  to  that  of  Nicaragua  or  Peach- Wood.  It  is  the  produce  of  a 
ilant  belonging  to  the  natural  order  Ltguminota,  called  Baphia  nihda. 
t  is  used  with  alum  and  tartar  as  a  mordant.  It  doea  not  afford  more 
than  a  third  part  of  the  colouring  matter  yielded  by  an  equal  quantity 
of  Brazil- Wood.  It  is  used  likewise  by  turners  for  making  knife- 
handles,  and  by  cabinet-makers  for  ornamental  knobs  to  furniture. 
The  greatest  part  of  the  Camwood  imported  into  Europe  is  brought 
from  Sierra- Leone. 

CANARIUM,  a  genus  of  plants  belonging  to  the  natural  order 
myridacnt.  C.  txmmune  yields  a  gum  which  is  said  to  have  the 
me  properties  as  the  Balsam  of  Copaiva.  The  fruit,  which  is  a 
three-cornered  nut,  is  eaten  in  Java  both  raw  and  dreased  1  and  an  nil 
expressed  from  them  which  when  fresh  is  eaten  at  table,  and  when 
■le  is  used  for  burning  in  lamps.    The  raw  nuts  are  apt  to  bring  on 


CANARY-BIRD,  or  CANARY-FINCH,  Le  Serin  de  Canorie  a.' 
the  French,  Der  Canarienvoget  of  the  Germans,  Canario  of  the 
Italians,  the  Canary  of  the  English,  PringiUa  Canaria  of  Iiiniurus. 
This  bird  is  the  well-known  songster  which  is  to  be  found  caged  in 
house  when*  the  inmates  are  fond  of  song-birds.  The  Canary 
Islands  are  the  most  frequented  haunts  of  the  species.  In  the  wild 
state  the  prevailing  hue,  according  to  the  observations  of  Adanson. 
Labillardifiro,  and  others,  is  gray  or  brown,  mingled  however  with 
other  colours,  but  never  reaching  the  brilliancy  of  plumage  exhibited 
by  the  bird  in  captivity — A  brilliancy  arising  from  long  domesti  cation 
and  repeated  crosses  with  analogous  speciea.  Its  introduction  inta 
Europe  is  stated  by  some  to  have  taken  place  in  the  1 1th  oentnrr ; 
but  Bechstein  names  the  beginning  of  the  16th.  "  The  arrival."  soys 
the  author  last  quoted,  "  of  the  canary  in  Europe,  is  thus  described  : — 
A  vessel  which  in  addition  to  its  other  merchandise  was  bringing  a 
number  of  these  birds  to  Leghorn,  was  wrecked  on  the  oosat  of  Italy, 
lite  the  island  of  Elba,  where  these  little  birds,  having;  been  trt 
at  liberty,  took  refuge.  The  climate  being  favourable  they  increased 
and  would  certainly  have  become  naturalised,  had  not  the  wish  to  pos- 
sess them  occasioned  their  being  caught  in  such  numbers  that  at  last 
they  were  extirpated  from  their  new  abode.  From  this  cause  Italy 
was  the  first  European  country  where  the  canary  was  reared.  At  first 
their  education  was  difficult,  as  the  proper  manner  of  treating  thorn 
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was  unknown ;  and  what  tended  to  render  them  Boaroe  was  that  only 
the  male  birds  were  brought  over, — no  females.  The  gray  of  its  primi- 
tive colour,  darker  on  the  back  and  greener  on  the  belly,  has  under- 
gone so  many  changes  from  its  being  domesticated,  from  the  climate, 
and  from  the  union  with  birds  analogous  to  it  (in  Italy  with  the  citril- 
finch,  the  serin;  in  our  country — Germany — with  the  linnet,  the  green- 
finch, the  siskin,  and  the  goldfinch),  that  we  now  have  canaries  of  all 
colours.  If  we  had  not  sufficient  proof  that  canaries  came  originally 
from  the  Fortunate  Islands,  we  should  think  the  dtrfl-finch,  the 
serin,  and  the  siskin  were  the  wild  stock  of  the  domesticated  race. 
I  have  seen  a  bird  whose  parents  were  a  siskin  and  serin,  which  per- 
fectly resembled  a  variety  of  the  canary  which  is  called  the  green. 
I  have  also  seen  mules  from  a  female  gray  canary,  in  which  was  no 
trace  of  their  true  parentage.  The  gray,  the  yellow,  the  white,  the 
blackish,  and  the  chestnut  are  the  principal  varieties,  and  it  is  from 
their  combination  and  from  their  tints  that  we  derive  the  numerous 
varieties  that  we  now  possess.  Those  canaries  that  have  the  upper 
part  of  the  body  of  a  dusky  green  or  linnet-brown,  and  the  under  part 
the  yellowish-green  of  the  green-bird,  with  dark  brown  eyes,  are  the 
strongest,  and  most  nearly  resemble  the  primitive  race.  The  yellow 
and  white  often  have  red  eyes,  and  are  the  most  tender.  The  chestnut 
are  the  most  uncommon,  and  hold  a  middle  rank  for  strength  and 
length  of  life  between  the  two  extremes.  But  as  the  plumage  of  the 
intermediate  ones  is  a  mixture  of  these  principal  colours,  their  value 
depends  on  the  pretty  and  regular  manner  in  which  they  are  marked. 
The  canary  that  is  most  admired  amongst  us  now  is  one  with  the  body 
white  or  yellow,  the  head,  particularly  if  crested,  wings,  and  tail,  yel- 
lowish-dun :  the  second  in  degree  is  of  a  golden  yellow,  with  the  head, 
wings,  and  tail  black,  or  at  least  dusky  gray.  Next  follow  the  gray 
or  blackish,  with  a  yellow  head  and  collar ;  and  the  yellow,  with  a 
blackish  or  green  tuft,  which  are  very  much  valued.  As  for  those  that 
are  irregularly  spotted,  speckled,  or  variegated,  they  are  much  less 
sought  after,  and  are  used  to  pan*  with  those  of  one  colour,  white, 
yellow,  gray,  brown-gray,  and  the  like." 

The  usual  length  of  a  Canary  is  about  5  inches,  of  which  the  tall 
measures  about  two  and  a  quarter.  The  bill  is  about  6  lines  in  length, 
Btrong,  sharply  pointed,  and  inclining  to  white.  The  shanks,  or  feet 
as  they  are  technically  called,  are  about  8  lines  long,  and  of  a  flesh- 
colour. 

The  female  is  very  like  the  male,  but  is  generally  less  bright  in 
colour,  smaller  about  the  head,  shorter  about  the  neck  and  body,  not 
so  high  on  the  shanks,  and  altogether  of  a  form  somewhat  less  elegant 
than  that  of  the  male.  There  is  a  bean-shaped  feather  under  the  bill, 
and  the  temples  and  circles  round  the  eyes  are  deeper  in  colour  than 
the  other  parts  of  the  body. 

The  Canary  breeds  freely  with  allied  species  of  birds,  and  many 
hybrids  are  recognised  by  breeders.  Amongst  the  more  common  are 
the  following : — 

1.  Mules  bred  from  a  hen  Canary  and  a  Goldfinch. — These  partake 
of  the  parental  colours  on  both  sides.  The  finest  are  produced  from 
yellow  or  white  hen  canaries. 

2.  Mules  bred  from  a  hen  Canary  and  a  male  Siskin.— The  young 
always  resemble  the  Siskin  in  shape.  If  the  mother  be  green  they 
will  be  like  a  hen  Siskin ;  if  she  be  white  or  yellow  they  will  be  lighter 
in  colour  than  a  Siskin,  without  however  any  great  difference. 

8.  Mules  bred  between  a  hen  Canary  and  a  Green-Bird,  or  a  Citril- 
Finch. — When  the  mother  is  neither  white  nor  yellow  the  young 
do  not  differ  much  from  the  Gray  or  Green  Canary ;  but  they  are 
generally  rather  more  slender,  ana  their  bills  are  also  shorter  and 
thicker. 

4.  Mules  bred  between  a  hen  Canary  and  a  Linnet. — These,  if  the 
mother  be  white  or  yellow,  will  be  speckled ;  if  she  be  gray  they  will 
resemble  her  generally,  but  their  tails  will  be  longer. 

Most  of  these  mules  are  fruitful,  and  there  is  no  great  difficulty  in 
getting  the  parents  to  pair ;  but  when  the  union  is  with  species  more 
remote,  the  difficulty  increases  in  proportion. 

5.  Mules  between  a  hen  Canary  and  a  Bullfinch.— Bechstein  says 
that  the  eggs  of  this  union  seldom  prove  fruitful ;  but  Dr.  Jassy  of 
Frankfort  obtained  mules  of  a  bullfinch  and  a  canary,  by  making  other 
canaries  sit  on  the  eggs  and  bring  up  the  young,  a  plan  pursued  in 
Bohemia. 

Besides  the  birds  above  enumerated,  chaffinches,  yellowhammers, 
Ac.  have  been  tried,  but  with  no  good  success.  Beohstein  says  that 
he  never  saw  a  male  canary  very  fond  of  a  female  veUowhammer,  nor 
a  male  of  the  latter  kind  of  a  female  canary,  though  the  plumage  may 
be  selected  so  as  to  offer  a  striking  resemblance. 

It  will  be  observed  that  in  all  the  five  instances  recorded  the  Canary 
is  always  the  mother.  The  reason  why  breeders  select  the  male  of 
the  other  species  when  mules  are  desired  is,  because  a  female  siskin, 
goldfinch,  ftc.  could  not  easily  be  induced,  if  at  all,  to  lay  her  eggs  in  an 
artificial  nest  like  a  canary. 

The  hybrids  between  these  various  species  are  stated  to  be  fruitful, 
and  to  have  the  power  of  continuing  their  mixed  forms.  The  first 
eggs  of  these  hybrids  are  said  to  be  very  small,  and  the  young  hatched 
from  them  very  weak.  The  eggs  of  the  next  year  are  said  to  be  larger, 
and  the  nestlings  stronger  and  stouter. 

In  order  to  obtain  bright  and  good  plumage,  those  birds  whose 
colours  are  clear  and  whose  spots  are  clean  and  well  defined  should  be 
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placed  together.  A  brownish-gray  or  greenish  bird  paired  with  one  of 
a  lively  yellow  often  produces  young  of  a  dim  white  and  of  other 
admired  colours.  Two  crested  birds  should  never  be  joined,  for  their 
offspring  are  frequently  hatched  with  part  of  the  head  bald,  or  other- 
wise deformed  in  plumage. 

Bechstein  gives  the  following  directions  for  forwarding  the  breeding 
of  Canaries  : — "  The  best  time  for  pairing  canaries  is  the  middle  of 
ApriL  Either  one  male  and  one  or  two  females  are  placed  in  a  large 
cage,  or  many  of  both  sexes  are  united  in  a  room  or  aviary,  having  the 
advantage  of  a  south  aspect  Nests  made  of  turned  wood  or  osiers 
are  given  them,  as  straw  ones  are  too  easily  torn.    It  is  a  good  plan  to 

Slaoe  in  the  room  or  aviary  slips  of  pine,  which  being  out  in  February 
o  not  lose  their  leaves.  If  a  little  inclosure  of  wire-gauze  can  be  fixed 
over  the  window,  where  the  birds  can  enjoy  the  fresh  air,  nothing  will 
more  effectually  contribute  to  render  the  young  healthy  and  robust 
Birds  which  are  to  be  paired  for  the  first  time  should  be  previously 
placed  in  the  same  cage  for  seven  or  eight  days,  in  order  to  become 
acquainted  and  accustomed  to  live  together.  If  two  females  are  to  be 
caged  with  one  male,  it  is  especially  necessary  that  they  should  be 
together  long  enough  to  leave  off  quarrelling,  and  the  pairing-cage 
should  be  divided  into  two  equal  parts,  communicating  by  a  aliding- 
door.  This  being  done,  a  lively  male  and  one  of  the  females  should 
be  placed  in  the  first  division ;  as  soon  as  she  has  laid  the  male  should 
be  moved  into  the  other  division,  the  door  of  separation  being  shut; 
but  as  soon  as  the  other  has  also  laid  the  door  may  be  left  open :  the 
male  will  then  visit  the  females  alternately,  and  they  will  not  trouble 
themselves  about  each  other ;  but  without  these  precautions  jealousy 
would  incline  them  to  fight  and  destroy  each  other's  eggs.  When  it 
is  intended  to  place  a  great  many  females,  double  or  treble  the  number 
of  males,  in  a  room  or  aviary,  the  latter  should  always  be  first  paired 
with  a  single  female,  which  will  ever  after  remain  the  favourite ;  and 
it  will  only  be  when  she  is  about  to  sit  that  he  will  pair  with  the 
others ;  and  this  is  all  the  notice  he  will  take  of  them,  for  afterwards 
he  will  only  notioe  their  young.  It  is  from  these  mothers  however 
that  the  most  and  the  best  birds  are  generally  procured.  If  the  floor 
of  the  room  or  aviary  is  well  covered  with  moss,  little  else  need  be 
added  for  making  the  nests,  otherwise  they  should  be  supplied  with 
the  hair  of  cows  and  deer,  hog's  bristles,  fine  hay,  lint,  wool  cut  two 
or  three  inches  long,  paper-shavings,  and  the  like.  That  which  is 
coarsest  serves  for  the  outside,  and  the  softest  and  finest  for  the  inside. 
If  they  have  shrubs,  traces  of  the  natural  instinct  of  the  canary  are 
soon  observed  in  the  nests,  which  they  construct  without  the  help  of 
the  turner  or  basket-weaver ;  but  they  are  of  an  inelegant  form,  and 
the  outside  is  not  very  carefully  finished.  The  females  alone,  as  is 
usual  among  bards,  are  the  builders,  the  males  only  choosing  the  situa- 
tion and  bringing  the  materials.  It  is  in  the  nest,  where  the  female 
is  in  continual  motion,  that  the  pairing  takes  place ;  she  invites  the 
male  by  constant  little  chirpings,  repeated  more  quickly  the  nearer  she 
is  to  laying.  Seven  or  eight  days  are  generally  reckoned  from  the  first 
pairing  to  the  laying  of  the  first  egg ;  the  other  eggs,  whose  number 
varies,  without  exceeding  six,  are  laid  successively  every  following  day, 
and  often  at  the  same  hour.  The  laying  ended,  pairing  continues 
during  the  first  days  of  incubation.  If  the  pairs  agree  they  must  be 
left  entirely  to  themselves,  without  endeavouring  to  use  art  to  help 
nature,  as  many  da  It  is  usual  to  take  away  the  first  egg  and  substi- 
tute an  ivory  one,  which  is  repeated  with  the  others  to  the  last,  pre- 
serving them  in  the  meantime  in  a  box  filled  with  fine  dry  sand :  they 
are  afterwards  restored  all  together  to  the  nest  to  be  hatched." 

Upon  this  practice  there  is  a  difference  of  opinion,  as  the  plan  above 
recommended  causes  the  mother  a  greater  loss  of  heat,  and  burdens  her 
at  once  with  five  or  six  little  ones,  which  coming  together  disturb  rather 
than  please  her ;  whereas  in  seeing  them  hatched  successively  one  after 
the  other  her  pleasure  is  increased,  and  her  strength  and  oourage  are 
supported.  "  Very  intelligent  bird-fanciers,"  adds  Buffon,  "  assure  us 
that  by  not  removing  the  eggs  from  the  female,  and  leaving  them  to 
be  hatched  in  succession,  theyhave  always  succeeded  better  than  when 
they  have  substituted  ivory  eggs."  The  hen  Canary  will  generally  lay 
three  or  four  times  in  the  year,  from  April  to  September,  and  some 
will  even  continue  to  lay  during  their  moult  The  eggs  are  of  a  deli- 
cate sea  green  hue,  spotted  at  one  end  more  or  less  with  violet  or 
maroon  colour.  About  the  eighth  day  after  the  hen  has  begun  to  sit, 
the  eggs  may  be  examined  by  holding  them  between  the  flame  of  a 
candle  and  the  eye.  Those  which  are  good  will  by  that  time  exhibit 
well-developed  blood-vessels,  whereas  the  bad  ones  will  continue  clear 
or  be  already  addled — these  should  be  thrown  away.  It  may  be 
doubted  however  whether  the  better  course  be  not  to  leave  the 
hen  quite  undisturbed.  The  cock  will  sometimes  take  his  turn  for 
some  hours  in  the  day ;  but  the  hen  seldom  approves  of  this ;  as  soon 
as  she  has  taken  her  hasty  meal  she  flies  back  to  the  nest,  and  if  the 
male,  whose  capabilities  as  a  hatcher  she  seems  strongly  to  question, 
do  not  retire,  she  pecks  him  till  he  does.  On  the  thirteenth  day  the 
young  generally  make  their  appearance.  While  incubation  is  going 
on  the  place  where  the  birds  are  confined  should  be  kept  quiet ;  for 
it  is  asserted  that  sudden  jarring  noises,  such  as  the  violent  slamming 
of  a  door  or  the  discharge  of  a  gun  will  kill  the  young  in  the  shell.  We 
have  above  seen  that  it  is  usual  to  give  two  females  to  one  male ;  and 
it  is  alleged  that  if  one  of  the  former  should  die  during  incubation, 
the  survivor  immediately  takes  charge  of  the  eggs,  to  the  care  of  which 
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she  so  entirely  devotes  herself  that  ahe  repels  the  caresses  of  her  mate, 
whose  solace  she  was  while  the  deceased  was  sitting. 

As  soon  as  the  young  break  the  shell,  two  jars  should  be  placed 
near  the  feeding-trough-  In  one  of  these  there  should  be  a  quarter 
of  a  hard  egg,  yolk  and  white  together,  chopped  very  fine,  with  a 
bit  of  crumb  of  white  bread  or  biscuit,  which  has  been  soaked  in 
water,  and  afterwards  well  pressed  to  get  out  the  moisture.  In  the 
other  jar  rape-seed,  well  boiled  and  then  washed  in  fresh  water,  should 
be  placed ;  great  care  must  be  taken  not  to  let  this  food  become  sour, 
which  would  destroy  the  nestlings.  The  oock-bird  is  the  principal 
nurse  after  hatching. 

It  is  sometimes  necessary  to  bring  up  the  young  by  hand,  and  then 


a  paste  should  be  made  of  white  bread  or  biscuit  pounded  very  fine, 
rape-seed  well  bruised,  a  small  quantity  of  the  yolk  of  an  egg,  and 
water.  The  nestlings  must  be  fed  with  a  quill  cut  into  the  shape  of 
a  spoon,  and  should  not  have  less  than  ten  or  twelve  meals  a  day; 
four  beaksful  well  piled  up  on  the  quill  constitute  a  meal  On  the 
thirteenth  day  they  will  begin  to  feed  themselves,  and  in  four  weeks 
they  may  be  removed  to  other  cages.  Care  however  must  be  taken 
to  supply  them  for  some  time  with  the  paste  above  described,  together 
with  the  food  of  full-grown  birds,  as  a  sudden  privation  of  the  former 
has  been  known  frequently  to  occasion  death;  especially  if  the 
nestlings  are  deprived  of  it  when  moulting. 

Mr.  Kennie  says,  "  It  sometimes  happens  in  very  dry  seasons  that 
the  feathers  of  the  young  birds  cannot  develop  naturally ;  a  bath  of 

tepid  water,  employed  on  such  an  occasion  by  Madame ,  was  so 

successful,  that  I  cannot  do  better  than  recommend  it.  The  same 
lady  suoceeded  equally  well  in  similar  circumstances  in  hatching  late 
eggs ;  she  plunged  them  for  some  minutes  in  water  heated  to  the 
degree  of  incubation,  and  immediately  replaced  them  under  the 
mother ;  in  a  short  time  she  enjoyed  the  pleasure  of  seeing  the  little 
ones  make  their  appearance.  This  interesting  experiment  may  be 
applied  to  all  sorts  of  birds,  and  may  be  particularly  useful  in  regard 
to  those  of  the  poultry-yard." 

About  the  thirteenth  or  fourteenth  day,  by  which  time  the 
nestlings  can  eat  alone,  the  males  begin  to  warble  and  so  do  some  of 
the  females,  but  in  a  more  disjointed  style.  The  males,  which  may 
then  be  easily  distinguished,  should  be  forthwith  separated,  each  bird 
being  placed  in  a  cage  by  himself  (which  must  be  first  covered  with 
a  piece  of  linen  and  afterwards  with  a  darker  curtain)  apart  from 
every  other  bird,  in  order  that  his  education  may  begin,  if  it  is 
intended  that  his  natural  song  should  be  superseded  by  an  artificial 
melody ;  if  he  is  left  unseparated  beyond  the  fourteenth  day  he  will 
retain  a  portion  of  his  father's  song,  and  murder  his  acquired  melody 
by  intermingling  the  paternal  notes.  His  musical  lesson  must  be 
repeated  five  or  six  times  in  the  day,  especially  in  the  morning  and 
evening,  his  master  performing  the  desired  air  either  on  a  flageolet  or 
a  bird-organ ;  but,  as  has  been  observed  in  the  case  of  the  bullfinch, 
if  the  instrument  be  not  in  perfect  tune  the  whistling  of  a  man  of 
taste  is  infinitely  preferable.  From  two  to  six  months,  according  to 
the  memory  and  the  abilities  of  the  scholar,  will  be  spent  in  this 
musical  education.  Some  canaries  have  been  thus  taught  to  repeat 
correctly  two  or  three  airs,  and  others  have  learned  to  pronounce 
distinctly  a  few  short  words;  for  they  possess  great  quickness  and 
correctness  of  ear,  and  have  excellent  memories. 

When  the  more  natural  song  is  preferred,  those  canaries  are  most 
esteemed  which  introduce  into  their  warblings  the  notes  of  the  night- 
ingale, wood-lark,  or  tit-lark,  and  this  may  be  easily  accomplished  by 
placing  those  birds  near  the  young  canaries.  The  canaries  of  the 
Tyrol  are  more  frequently  taught  to  introduce  the  notes  of  the  night- 
ingale, while  those  of  England  more  frequently  interweave  those  of 
the  wood-lark.  "  In  Thuringia,"  says  Bechstein,  "  the  preference  is 
generally  given  to  those  whicn,  instead  of  a  succession  of  noisy  bursts, 
know  how,  with  a  silvery  sonorous  voice,  to  descend  regularly  through 
all  the  tones  of  the  octave,  introducing  from  time  to  time  the  sound 
of  a  trumpet  There  are  some  males  which,  especially  in  the  pairing 
season,  sing  with  bo  much  strength  and  ardour,  that  they  bunt  the 
delicate  vessels  of  the  lungs  and  die  suddenly.'1 

Canaries  may  be  made  to  sing  in  the  night— some  do  this  of  their 
own  accord.  The  tuition  must  commence  early  in  their  youth  by 
covering  the  cage,  and  thus  keeping  them  in  the  dark  during  the  day 
long  enough  for  them  to  be  hungry ;  they  are  thus  brought  to  feed  by 
candle-light,  and  at  last  sing.  The  hen  birds  will  also  sing,  particularly 
in  the  spring,  but  in  an  unconnected  style.  Old  hens  past  breeding 
will  often  sing  in  this  way  the  year  round. 

There  are  societies  in  London  for  promoting  the  breeding  of  Canaries, 
and  amateurs  distinguish  upwards  of  thirty  varieties. 

Mr.  Rennie  mentions  two  sorts  of  Canaries, "  the  plain  and  variegated, 
or  as  they  are  technically  called,  the  gay  spangles  or  mealy,  and  jonks 
or  jonquils.  These  two  varieties  are  more  esteemed  than  any  of  the 
numerous  varieties  which  have  sprung  from  them;  and  although 
birds  of  different  feathers  have  their  admirers,  some  preferring 
beauty  of  plumage,  others  excellence  of  song,  certainly  that  bird  is 
most  desirable  where  both  are  combined.  The  first  property  of  these 
birds  consists  in  the  cap,  which  ought  to  be  of  fine  orange-colour, 
pervading  every  part  of  the  body  except  the  tail  and  wings,  and 
possessing  the  utmost  regularity,  without  any  black  feathers,  as  by 
the  smallest  speck  it  loses  the  property  of  a  show  bird,  and  is  con- 


sidered a  broken-capped  bird.  The  second  property  consists  in  the 
feathers  of  the  wing  and  tail  being  of  a  deep-black  up  to  the  quill,  as 
a  single  white  feather  in  the  wing  or  tail  causes  it  to  be  termed  a  foul 
bird ;  the  requisite  number  of  these  feathers  in  each  wing  is  18,  and 
in  the  tail  12.  It  is  however  frequently  observed  that  the  best- 
coloured  birds  are  foul  in  one  or  two  feathers,  which  reduces  their 
value,  although  they  may  still  be  matched  to  breed  with."  These 
form  the  leading  features  of  excellence ;  but  it  is  generally  the  custom 
of  the  societies  above  mentioned  to  award  the  prise  to  the  competitor 
who  produces  a  bird  nearest  to  the  model  published  by  them  the 
season  prior  to  that  wherein  the  competitors  are  to  show  for  the  prise. 

The  fullest  information  on  the  subject  of  breeding  and  treating 
the  Canary  will  be  found  in  Beohstein's  Cage-Birds. 

CANARY-GRASS.    [Phalabu.] 

CANCER,  a  genus  of  Short-Tailed  Cnutacea,  the  type  of  the  family 
Canceridee.  Dr.  Leach  restricted  the  genus  Cancer  to  the  form  of 
Cancer  Pagwrut,  Linn.,  the  large  eatable  Crab  of  our  coasts,  which 
was,  when  he  defined  the  genus,  the  only  species  known.  It  has  the 
following  characters : — 

External  antenna)  with  the  basilar  joint  broad,  very  long  and  thick, 
filling  the  hiatus  between  the  inner  canthus  of  the  orbit  and  the  front, 
and  terminating  forwards  in  a  strong,  angular,  tooth-like  projection, 
directed  forwards  and  a  little  inwards,  reaching  beyond  the  frontal 
line.  The  terminal  or  moveable  portion  is  slender,  very  short,  and 
arises  from  the  internal  part  of  the  basilar  joint  nearer  to  the  ceil  of 
the  internal  antenna*  than  to  the  orbit.  The  internal  antennae,  instead 
of  lying  obliquely  outwards  or  transversely,  as  in  most  other  genera 
of  this  section,  are  directed  forwards — a  character  by  which  Cancer 
may  at  once  be  distinguished  from  Platypodia,  Carpilius,  Xaniho,  Ac 
The  second  joint  of  the  inner  footstalk  of  the  external  pedipalps  is 
excavated  at  the  anterior  part  of  the  inner  margin ;  in  some  species 
the  notch  is  confined  to  the  angle,  in  others  it  extends  half  way  down 
the  side  of  the  joint  The  fiist  pair  of  feet  is  nearly  equal ;  in  some 
specimens  of  each  species  the  difference  in  size  being  scarcely  appre- 
ciable. They  are  generally  very  robust.  The  remaining  feet  have  no 
spines,  but  are  in  most  species  more  or  less  hairy.  The  abdomen  of 
the  male  has  five,  and  that  of  the  female  seven  joints. 

With  the  exception  of  our  indigenous  species,  Cancer  Pagurw,  they 
are  all,  as  far  as  their  localities  are  known,  exclusively  natives  of  the 
coasts  of  the  hotter  parts  of  America. 

Mr.  Bell,  in  a  paper  on  the  genus  Cancer  ('  ZooL  Trans.'  i  835),  gives 
three  new  species,  namely,  C.  Umgipes,  C.  Ed/warden,  and  C.  demtatut, 
brought  home  by  Mr.  Chiming  and  Mr.  Miller,  besides  C.  irroratus  of 
Say,  and  C.  Pagumu,  which  last,  as  it  was  considered  the  type  by  Dr. 
Leach,  we  select  as  an  example. 

C.  Pagumu  is  the  Great  Crab  of  the  English  coasts.  Mr.  Bell 
gives  the  following  description  of  it : — Carapace  transversely  oblong, 
flattened,  but  little  higher  in  the  middle  than  at  the  sides,  some- 
what rounded  before  and  behind;  the  surface  minutely  granulated, 
smooth,  with  the  regions  but  slightly  marked.  Latero-anterior 
margin  slightly  recurved,  divided  into  ten  quadrate  lobes,  the  sides 
of  which  are  contiguous  and  the  margins  entire;  the  last  lobe 
inconspicuous,  and  passing  into  the  posterior  marginal  line,  which 
terminates  immediately  anterior  to  the  posterior  transverse  ridge. 
Front  trifid,  the  teeth  of  nearly  equal  length  and  size.  Orbits 
round,  with  a  strong  triangular  tooth  over  the  inner  canthus,  which 
does  not  project  so  far  as  the  front;  and  a  smaller  one  filling  the 
space  between  the  two  superior  fissures.  External  antennas  with 
the  basilar  joint  much  elongated,  and  terminating-  forwards  in  an 
obtuse  tooth;  the  first  joint  of  the  moveable  portion  club-shaped, 
the  second  cylindrical,  the  remaining  portion  setaceous.  Internal 
antenna)  directed  forwards,  the  anterior  half  doubled  directly  back- 
wards in  a  state  of  rest  The  basilar  joint  broad,  cup-shaped,  its 
outer  edge  projecting  forwards;  the  second  joint  (the  first  of  the 
moveable  portion)  cylindrical,  the  penultimate  with  a  small,  hooked, 
and  recurved  process  at  the  apex.  Pedipalps  as  in  the  rest  of  the 
genus.  Sternum  minutely  punctated,  and  furnished  with  small 
patches  or  lines  of  short  scanty  hair.  Abdomen  in  the  male  with  the 
margin  fringed  with  short  hair ;  the  last  joint  forming  an  equilateral 
triangle.  Anterior  feet  large,  robust,  smooth,  without  spines  or 
tubercles,  minutely  granulated ;  the  hand  rounded,  without  crest,  the 
inner  surface  exhibiting  only  the  rudiments  of  the  five  lines  of  puncta, 
so  conspicuous  in  other  species  of  the  genus.  The  remaining  feet 
furnished  with  numerous  fasciculi  of  stiff  hairs,  the  last  joint  in  all 
furrowed,  and  terminated  by  a  short  strong  naiL  Colour  above 
reddish-brown,  the  legs  more  red,  the  claws  deep  shining  black; 
beneath  whitish.  Locality,  coasts  of  Great  Britain,  &a,  and  of  western 
Europe.  Great  numbers  are  annually  caught  on  the  coasts  of  Great 
Britain.  They  sometimes  attain  a  large  size,  weighing  ten  or  twelve 
pounds. 

Pennant  states  that  this  species  inhabits  rocky  coasts,  and  is  the 
most  delicious  meat  of  any,  and  that  it  casts  its  shell  between 
Christmas  and  Easter.  "There  are  some  species,"  says  Milne- 
Edwards,  in  his  article  'Crustacea,'  in  the  ' Cyclopaedia  of  Anatomy 
and  Physiology,'  "  such  as  the  crabs  and  the  Brachyura  generally,  in 
which  the  carapace  presents  a  considerable  expansion  on  either  aide, 
fonning  two  large  compartments  in  which  the  greater  mass  of  the 
thoracic  viscera  is  contained.    Under  these  circumstances  it  would  be 
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impossible  for  the  animal  to  eseape  from  its  dorsal  covering  by  the 
relatively  inconsiderable  opening  which  this  part  presents  on  its 
inferior  aspect.  This  renders  it  necessary  that  the  carapace,  instead 
of  being  cast  off  by  simply  rising  in  a  single  piece,  should  give  way 
and  separate  «in  some  direction  or  another,  and  this  it  does  by  splitting 
along  the  ourved  lines,  extending  on  either  side  from  the  mouth  to 
the  origin  of  the  abdomen,  in  the  course  of  which  the  epimeral  pieces 
cohere  with  the  dorsal  one."  (Collinson,  'PhiL  Trans.'  1746  and 
1751 ;  'Hist  Nat.  des  Crustaces,'  t  1,  p.  56.)  Sir  Charles  Lyell  sayB 
(' Principles  of  Geology ' ),  "A large  female  crab  (Cancer  Pagurus) 
covered  with  oysters,  and  bearing  also  Anomia  Epkippium  and 
Aetinice,  was  taken  in  April,  1882,  off  the  English  coast.  The  oysters 
include  individuals  of  six  years'  growth,  and  the  two  largest  are  four 
inches  long  and  three  inches  and  a  half  broad.  Both  the  crab  and  the 
oysters  were  seen  alive  by  Mr.  Robert  Brown.  This  specimen  is  in 
the  collection  of  my  friend  Mr.  Broderip,  who  observes  that  this  crab, 
which  was  apparently  in  perfect  health,  could  not  have  cast  her  shell 
for  six  years,  whereas  some  naturalists  have  stated  that  the  species 
moults  annually,  without  limiting  the  moulting  period  to  the  early 
Btages  of  growth  of  the  animal." 

The  genus  Cancer  of  Linnseus  included  a  large  number  of  species, 
and  the  term  Grab,  which  is  a  translation  of  it,  is  in  common  parlance 
applied  to  the  great  bulk  of  the  Brachyurous  Crustaceans. 

For  the  Blood-Spotted  Crab  of  the  Asiatic  seas  (Cancer  maevlatue, 
Linn.,  &c)  and  the  Coralline  Crab  (Cancer  coraUinus,  Fabr.),  Dr.  Leach 
instituted  the  genus  CarpUius,  characterised  by  the  existence  of  a 
single  tooth  on  the  border  of  the  carapace,  and  by  the  tridentated  front ; 
and,  for  the  Eleven-Toothed  Crab  (Cancer  undecimdentatus,  Fabr.), 
the  carapace  of  which  is  smooth,  with  11  crenulated  teeth  on  each 
anterolateral  border,  and  black  toothed  fingers,  spoon-shaped  at  the 
end,  he  founded  the  genus  Clorodius  or  Chlorodius.  Milne-Edwards 
enumerates  four  species  of  CarpiUue  and  seven  of  Chlorodius.  He 
considers  the  fossil  Crabe  aux  Grosses  Pinces,  Cancer  macrochelus, 
Deem.  ('  Hist  Nat  des  Crustacea  Fossiles/  p.  91,  pL  vii  fig.  1-2), 
Cancer  Lapidescens,  Rumph.  ('  Amb.  Rariteit  Kamer/  pL  60,  f.  3),  as 
referrible  to  the  genus  CarpUdus  rather  than  to  the  division  of  Crabs 
properly  so  called.  It  should  be  remembered  that  Milne-Edwards's 
genus  Cancer  (Crabe)  differs  from  that  of  Leach.  The  former  includes 
under  that  name  such  forms  as  Cancer  roeeue  (CarpUius  roseus  of 
Ruppell),  C.  lobatus,  C.  esculptus,  C.  limbatus  (Xantho  granulosus, 
Riip.),  C.  Savianii  and  C.  Acanthus,  excluding  Leach's  Cancer,  the 
type  of  which  is  the  eatable  Crab  of  our  coasts,  to  which  form  Milne- 
Edwards  gives  the  name  Platycarcinus,  It  does  not  appear  that 
any  species  of  Cancer,  Leach,  Piatycarcinus,  Milne-Edwards,  has  been 
found  in  a  fossil  state. 

CANCROMA.    [Boat-Bill.] 

CANDY-TUFT.    [Ibeius.] 

CANIS,  a  genus  of  Carnivorous  Mammalia,  of  which  the  common 
Dog  may  be  regarded  as  the  type. 

Under  the  Linnsean  genus  Cants  are  to  be  found  the  Dogs  (Cants 
familiaris) ;  the  Wolves  (Cants  Lupus) ;  the  Hyaenas  (Cants  Hycena) ; 
the  Foxes  (Cants  Vulpcs),  &c ;  the  Jackals  {Cants  aureus);  the 
Mexican  Wolf  CCanis  Mexicanus),  Xoloitzcuintli  of  Hernandez ;  and 
Cants  Thorns  of  Surinam. 

Cuvier  arranges  under  the  genus  Cams  Les  Chiens,  the  DogB 
properly  so  called  (Cants  familiaris  and  its  varieties);  the  Wolves 
(Canis  Lupus,  C,  Mexicanus,  C.  jubatus) ;  and  the  Jackals,  Chaoal  or 
Loup  Dore*  (Canis  aureus) :  and  he  observes,  that  the  Foxes  (which 
Brisson  and  others  have  separated  under  the  name  of  Vulpes)  may 
be  distinguished  from  the  Wolves  and  the  Dogs  by  their  longer  and 
more  tufted  tail ;  by  a  more  pointed  muzzle ;  by  the  pupils  of  their 
eyes,  which  by  day  present  a  kind  of  longitudinal  slit  instead  of  the 
round  form;  by  the  superior  incisors  being  less  lobated  (echan- 
crees) ;  and,  he  observes  on  their  fetid  odour,  their  disposition  to  dig 
for  themselves  earths,  and  to  prey  upon  the  weaker  animals.  These 
he  places  in  a  sub-genuB,  including  the  Zerda  (Megalotis  of  Hliger, 
Canis  Megalotis  of  Lalande,  Canis  Zerda  of  Gmelin) ;  at  least  he  terms 
the  Zerdas  "  especes  de  reiiards,"  though  he  seems  to  consider  them 
as  a  section,  and  notices  them  as  the  Megalotis  of  Hliger.  The  Hycena 
venatica  of  Burchell,  Hycena  picta  of  Temminck  (Wild  Dog  of  the 
Cape),  terminates  Cuvier*  s  Canidos,  and  he  then  passes  on  to  the 
Civets  (Viverra). 

M.  Lesson  in  his  '  Manuel '  begins  the  second  section  of  the 
Digitigrades  with  the  genus  Canis,  and  he  adopts  the  following  sub- 
divisions : — 

1.  Those  genera  which  have  the  pupil  of  the  eye  round,  including 
the  Dogs  properly  so  called,  the  Wolves,  and  the  Jackals. 

2.  Those  genera  in  which  the  pupil  of  the  eye  contracts  vertically, 
the  Foxes  and  the  Zerdas. 

3.  The  Dogs  with  Hyaena-like  feet ;  the  Hysana-Dog,  Canis  pictus, 
Deem.,  Hycena  picta,  Temm.,  Lycaon,  Brookes. 

The  genus  Cants  being  mostly  restricted  at  the  present  day  to 
the  animals  of  Lesson's  first  section,  this  article  will  be  confined  to 
the  animals  commonly  called  Dogs,  Wolves,  and  Jackals* 

Doge.  i    .   .  . 

C.  familiaris,  the  Dog.  The  specific  description  given  by 
Linnseus  is  simply   "Canis  Cauda  (sinistrosum)  re«irvat4',-—"dog 


with  tail  curled  towards  the  left " — and  his  lengthened  description, 
after  enumerating  the  varieties,  of  which  he  gives  eleven,  though  it 
may  appear  to  some  almost  ridiculously  minute  and  not  very  delicate, 
is  eminently  characteristic.  Cuvier  observes  that  the  Domestic  Dog 
(Canis  familiaris,  Linn.),  is  distinguished  by  its  recurved  tail,  and  that 
it  varies  infinitely  besides  in  stature,  form,  colour,  and  the  quality 
of  the  hair.  It  exhibits,  he  adds,  "the  most  singular,  the  most 
complete,  and  the  most  useful  conquest  that  man  has  made.  The 
whole  species  is  become  our  property ;  each  individual  is  entirely 
devoted  to  his  master,  adopts  his  manners,  distinguishes  and  defends 
his  property,  and  remains  attached  to  him  even  unto  death ;  and  all 
this  springs  not  from  mere  necessity,  nor  from  constraint,  but  simply 
from  reconnaissance  and  a  true  friendship.  The  swiftness,  the  strength, 
and  the  highly  developed  power  of  smelling  of  the  dog,  have  made 
him  a  powerful  ally  of  man  against  the  other  animals,  and  were 
perhaps  necessary  to  the  establishment  of  society.  It  is  the  only 
animal  that  has  followed  man  all  over  the  earth." 

It  is  a  question  of  considerable  interest  as  to  what  was  the  parent- 
stock  of  the  Dog.  Some  zoologists  are  of  opinion  that  the  breed  is 
derived  from  the  Wolf;  others  that  it  is  a  familiarised  Jackal ;  all 
agree  that  no  trace  of  it  is  to  be  found  in  a  primitive  state  of  nature. 
That  there  were  dogs  or  rather  animals  of  the  canine  form  in  Europe 
long  ago  we  have  evidence  from  their  remains,  which  we  shall 
presently  notice;  and  that  there  are  wild  dogs  we  know.  India,  for 
example,  affords  many  of  them,  living  in  a  state  of  complete  inde- 
pendence, and  without  any  indication  of  a  wish  to  approach  the 
dwellings  of  man.  These  dogs,  though  they  have  been  accurately 
noticed  by  competent  observers,  do  not  throw  much  light  on  the 
question.  They  may  have  escaped  from  the  dominion  or  half  dominion 
of  man,  and  have  betaken  themselves  to  a  vagabond  Ufa  It  becomes 
necessary  however  to  examine  into  the  state  of  these  dogs,  some  of 
which  are  entirely  wild  and  keep  to  the  mountain  and  forest,  whilst 
others  hang  about  the  villages,  and  though  without  owners  give 
tokens  of  a  more  social  disposition,  and  are  tolerated  as  the  scavengers 
of  the  place,  which  they  clear  of  disgusting  incumbrances,  somewhat 
after  the  Portuguese  fashion. 

Colonel  Sykes  thus  describes  the  Dukhun  (Deocan)  Dog,  Canis 
Duhhunensis,  Sykes,  Kolsun  of  the  Mahrattas,  Cuon  Duhhunensis : — 
"Red,  paler  underneath;  tail  bushy,  pendulous;  pupil  rounded. 
This  is  the  Wild  Dog  of  Dukhun.  Its  head  is  compressed  and 
elongated ;  its  nose  not  very  sharp,  the  eyes  are  oblique  :  the  pupils 
round,  irides  light  brown.  The  expression  of  the  countenance  that 
of  a  coarse  ill-natured  Persian  Grayhound,  without  any  resemblance 
to  the  Jackal,  the  Fox,  or  the  Wolf,  and  in  consequence  essentially 
distinct  from  the  Canis  Quae  or  Sumatrensis  of  General  Hardwicke. 
Ears  long,  erect,  somewhat  rounded  at  the  top,  without  any  repli- 
cation of  the  tragus.  Limbs  remarkably  large  and  strong  in  relation 
to  the  bulk  of  the  animal,  its  size  being  intermediate  between  the 
Wolf  and  the  Jackal  Neck  long.  Body  elongated.  Between  the 
eyes  and  nose  red  brown :  end  of  the  tail  blackish.  From  the  tip 
of  the  nose  to  the  insertion  of  the  tail  83  inches  in  length :  tail 
84  inches.  Height  of  the  shoulders  16^  inches."  Colonel  Sykes  adds 
that  none  of  the  domesticated  dogB  of  Dukhun  are  common  to  Europe. 
The  first  in  strength  and  size  is  the  Brinjaree  Dog,  somewhat 
resembling  the  Persian  Grayhound  but  much  more  powerful.  The 
Pariah  Dog  he  states  is  referrible  to  M.  Carter's  second  section. 
This  is  very  numerous,  not  individual  property,  but  breeds  in  the 
towns  and  villages  unmolested.  The  Colonel  remarks  that  the  Turn- 
spit Dog,  long  backed,  with  short  crooked  legs,  is  frequently  found 
among  the  Pariahs.  There  is  also  a  petted  minute  variety  of  the 
Pariah  Dog,  usually  of  a  white  colour,  and  with  long  silky  hair, 
corresponding  to  a  common  Lapdog  of  Europe;  this  is  taught  to 
carry  flambeaux  and  lanterns.  The  last  variety  noticed  is  the  dog 
with  hair  so  short  as  to  appear  naked  like  the  Canis  JBgyptius,  It 
is  known  to  Europeans  by  the  name  of  the  Polygar  Dog.  ('  ZooL 
Proa,'  part  i.)  In  1882  the  skin  of  the  Wild  Doe  of  Nepaul  was 
compared  by  Colonel  Sykes  with  a  specimen  of  the  Kolsun  of  the 
Mahrattas  above  described,  and  he  stated  his  impression  to  be  that 
the  irftnala  are  identical,  differing  only  by  the  denser  coat  and  more 
woolly  feet  of  the  Nepaul  race,  a  difference  readily  accounted  for 
by  the  greater  cold  of  the  elevated  regions  inhabited  by  it  Colonel 
Sykes  is  also  of  opinion  that  the  Kolsun  is  identical  with  the 
Buansuah,  an  Indian  dog,  described  by  Mr.  B.  H.  Hodgson  under  the 
name  of  Cuon  primavue,  Specimens  of  these  dogs  are  to  be  seen 
in  the  British  Museum,  in  the  Catalogue  of  which  institution  they  are 
not  only  made  specifically  distinct,  but  are  placed  under  the  genus 
Cuon  as  distinct  from  Canis. 

Mr.  Bell,  in  his  '  History  of  British  Quadrupeds,1  also  discusses  this 
difficult  question.  "In  order,"  says  Mr.  Bell,  "to  come  to  any 
rational  conclusion  on  this  head,  it  will  be  necessary  to  ascertain  to 
what  type  the  animal  approaches  most  nearly,  after  having  for  many 
successive  generations  existed  in  a  wild  state,  removed  from  the 
influence  of  domestication  and  of  association  with  mankind.  Now 
we  find  that  there  are  several  different  instances  of  the  existence  of 
dogs  in  such  a  state  of  wildness  as  to  have  lost  even  that  common 
character  of  domestication,  variety  of  colour  and  marking.  Of  these 
two  very  remarkable  ones  are  the  Dhole  of  India  and  the  Dingo  of 
~ia:  there  is  besides  a  half-reclaimed  race  amongst  the  Indians 
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of  North  America ;  niid  another  alio  partially  tamed  in  South 
America  which  deserve  attention ;  and  it  is  found  that  these  noes 
in  different  degrees,  and  in  a  greater  degree  aa  they  an  more  wild, 
inhibit,  the  lank  and  gaunt  form,  the  lengthened  limbs,  the  long  and 
■lender  murale,  and  the  great  comparative  strength  which  characterise 
the  wolf;  and  that  tie  tail  of  the  Australian  dog,  which  ma;  be 
considered  as  the  moat  remote  from  a  state  of  domestication,  assumes 
the  slightly  bushy  form  of  that  animal  We  hare  here  then  a  con- 
siderable approximation  to  a  well-known  wild  animal  of  the  same 
genus,  in  raoea  which,  though  doubtless  descended  from  domestioeted 
anonton,  have  gradually  assumed  the  wild  condition;  and  it  is 
worthy  of  especial  reman,  that  the  anatomy  of  the  wolf,  and  its 
osteology  in  particular,  does  not  differ  from  that  of  the  dogs  in 
general,  more  than  the  different  kinds  of  dogs  do  from  each  other. 
The  cranium  is  absolutely  similar,  and  so  are  all  or  nearly  all  the 
other  essential  parta ;  and  to  strengthen  still  further  the  probability 
of  their  identity,  the  dog  and  wolf  will  readily  breed  together,  and 
their  progeny  is  fertile.  The  obliquity  of  the  position  of  the  eyes  in 
the  wolf  Jb  one  of  the  characters  in  which  it  differs  front  the  dogs ; 
and  although  it  is  very  desirable  not  to  rest  too  much  upon  the 
effects  of  habit  on  structure,  it  ia  not  perhaps  straining  the  point  to 
attribute  the  forward  direction  of  the  eyea  in  the  dogs  to  the  constant 
habit,  for  many  successive  generations,  of  looking  forward*  to  their 
master  and  obeying  hie  voice." 

Another  criterion,  and  a  sound  one,  is  the  identity  of  gestation. 
Sixty-three  day*  form  the  period  during  which  the  bitch  goes  with 

{uung.  Precisely  the  same  time  elapses  before  the  she-wolf  gives 
irth  to  her  offspring.  Upon  Buffon's  instance  of  73  days,  or  rather 
the  possibility  of  such  a  duration  in  the  gestation  of  a  particular  she- 
wolf,  we  do  not  lay  much  stress  when  opposed  by  such  Strang 
evidence  of  the  usual  period  being  63  days.  The  young  of  both  wolf 
and  dog  are  born  blind,  and  see  at  the  same  or  about  the  same  time, 
namely,  at  the  expiration  of  the  10th  or  12th  day. 

Hunter's  important  experiments  proved  without  doubt  that  the 
Wolf  and  the  Jackal  would  breed  with  the  Dog;  but  he  bad  not 
sufficient  data  for  coming  to  the  conclusion  that  all  three  were 
identical  as  species.  In  the  course  of  those  experiment*  he  ascer- 
tained that  the  jackal  went  60  days  with  young,  whilst  the  wolf  went 


argument,  to  be  drawn  from  a  fertile  progeny  not  to  have  dwelt  upon 
the  tact  if  he  had  proved  it ;  not  to  hkvo  mentioned  it,  at  least,  if  he 
had  ever  heard  of  it 


Skull  of  Jukal  (OMfe  awnu).    Prom  F.  Covin. 

Mr.  Bell   disposes   of  the   objection   arising   from   the   alleged 

untameably  savage  disposition  of  the  wolf  by  relating  two  aneodotes, 

one  on  his  own  authority  and  the  other  on  that  of  Hon*.  F.  Cuvier,  in 

Eroof  of  the  susceptibility  of  attachment  to  man,  and  the  appetite — 
ir  it  is  an  appetite — for  his  cansses  on  the  part  of  the  wolf  The 
first  occurred  in  the  Gardens  of  the  Zoological  Society  in  the  Regent's 
Park,  London,  and  waa  exhibited  in  the  person  of  a  she-wolf,  who 
came  forward  to  be  caressed,  and  even  brought  her  pop*  to  be 
caressed  also,  whenever  Mr.  Bell  or  any  one  whom  she  knew 
approached  her  den.  Indeed  she  killed  all  her  -unfortunate  young 
ones  in  succession  by  rubbing  them  against  tile  ban  of  her  cage  in 
her  seal  to  have  them  fondled  by  her  friends.  The  second  happened 
in  the  Menagerie  du  Roi  at  Paris,  and  no  faithful  dog  could  show 
more  affecting  instances  of  attachment  to  his  master,  or  distress  on 
acoount  of  his  absence,  than  did  the  male  wolf  which  is  the  subject  of 
Hons.  F.  Cuvier's  touching  account.  "With  all  these  analogous 
propertie*  of  form  and  structure" — we  quote  Mr.  Bell — "as  well  aa  of 
disposition,  I  oannot  but  incline  at  least  to  the  opinion  that  the  wolf 
ia  the  original  source  from  which  all  our  domestic  dogs  have  sprang : 
nor  do  I  see  in  the  great  variety  which  exists  in  the  different  races 
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sufficient  ground  for  concluding  that  they  may  not,  all  of  them,  ban 
descended  from  one  common  stock.  The  turnspit  and  the  mastiff, 
the  pug  and  the  gray-hound,  are  perhaps  more  unlike  each  other  than 
any  of  the  varieties  of  other  domestio  animals;  but  if  it  be  true  thai 
variation  depends  upon  habit  and  education,  the  very  different 
employments  to  which  dogs  have  in  all  ages  been  trained,  and  the 
various  climates  to  which  they  have  been  naturalised,  must  not  be 
lost  sight  of  aa  collateral  agents  in  producing  these,  different  forms. 
The  care  too  with  which  dogs  of  particular  breeds  are  matched  with 
similar  ones,  for  the  purpose  of  keening  the  progeny  as  purs  is 
possible,  has  doubtless  its  effect  in  promoting  such  distinctions." 
The  same  author  thus  sums  up  his  opinion  : — "  Upon  the  whole,  the 
argument  in  favour  of  the  view  which  1  have  taken,  that  the  wolf  is 
probably  the  original  of  all  the  canine  races,  may  be  thus  stated  :  the 
structure  of  the  animal  is  identioa],  or  so  nearly  so  as  to  afford  ths 
strongest  a  priori  evidenoe  in  its  favour.  The  dog  most  have  been 
derived  from  an  animal  susceptible  of  the  highest  degree  of  domesti- 
cation, and  capable  of  great  affection  for  mankind ;  which  has  bam 
abundantly  proved  of  the  wolf.  Dogs  having  returned  to  a  wild  stats, 
and  oontinued  in  that  condition  through  many  generations,  exhibit 


Skn'J  of  Wolf  [OmH  Lupvt).    From  P.  Cuvitsr. 


characters  which  approximate 
proportion  aa  the  influence  of  _. 
animals  will  breed  together,  and 
of  gestation  is  the  same." 

We  have  given  above  the  skull 
pared  with  those  of  the  different  vai 
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Dental  formula :  incisors,   ■■ ;  canine*, 


1—1 


'  7—7 


=  42. 


Such  is  H.  Lesson's  statement  of  the  dentition  of  the  grout  genus 
Ca.nu  of  Linmeun.  F.  Cuvier  says  that  Dogs  in  general  have  10 
teeth,  namely,  six  incisors,  two  aminos,  three  false  molars,  one 
carnassier,  and  two  tubercular  teeth  in  the  upper  jew ;  and  ail 
incisors,  two  canines,  three  false  molars,  one  carnasaier,  and  two 
tubercular  teeth  in  the  lower  jaw.  Of  all  these  teeth,  he  observes, 
none  change  their  shape  in  any  appreciable  degree  in  any  race  what- 
ever. Only  there  is  sometimes  found  an  additional  false  molar  or 
tubercular  tooth. 


which  is  itself  placed  in  relation  with  the  scaphoid  bona,  the  second 
cuneiform  bone,  and  the  second  bone  of  the  metatarsus,  counting  aa 
one  the  rudiment  in  question.  Bat  in  the  doge  that  have  the  fifth 
toe  complete,  a  fourth  cuneiform  bone  is  developed  between  the  Gut 
and  the  second  toe,  and  in  that  case,  in  some  varieties,  the  great 
cuneiform  bone  elevates  itself,  and  on  its  internal  side  offers  a  large 
articulating  facet  to  the  astragalus. 

The  tail  is  very  variable  in  the  number  of  caudal  vertebra,  which 
range  from  twenty-one  down  to  three  or  even  two. 

Of  dogs  which  have  been  regarded  as  varieties  or  species,  one  of 
the  most  remarkable  is  the  Australian  Dog,  or  Dingo  (Cants  Dingo  of 
Blumenbach).  It  is  so  wolf-like  in  its  appearance,  that  Bewick  figures 
it  aa  the  '  Now-South- Wales  Wolf.'  Governor  Philip  describes  the 
height  of  this  species,  when  standing  erect,  as  rather  leas  than  2  feet, 
and  the  length  2}  feet.  The  head,  he  says,  is  formed  much  like  that 
of  a  fox,  the  ears  short  and  erect,  with  whiskers  from  1  to  2  inches 
in  length  on  the  muzzle.  The  general  colour  of  the  upper  parts  is  pale 
brown,  growing  lighter  towards  the  belly ;  the  hind  part  of  the  fore 
legs  and  the  fore  part  of  the  hinder  ones  white,  as  are  the  feet  of 
both ;  the  tail  is  of  a  moderate  length,  somewhat  bushy,  but  in  a  less 
degree  than  that  of  a  fox  :  the  teeth,  he  adds,  are  much  the  same  as 
is  usual  in  the  genus. 


Teeth  of  Dof. 
Fore  feet  with  lire  toes;  hind  feet  with  four  toes;  . 
retractile. 


FsetoiDof.    Titan  J.  Carter. 


Generally  speaking  all  dogs  hare  Ave  toes  on  the  fore  feet  and  four 
on  the  hind  feet,  with  the  rudiment  of  a  fifth  metatarsal  bone,  which 
doee  not  show  itself  externally.  Nevertheless  some  dogs  hate  this 
fifth  toe  very  long  and  well  proportioned,  and  advancing  as  far  aa  the 
origin  of  the  first  phalanx  of  the  neighbouring  toe ;  and  in  those 
dogs  which  have  only  a  rudimentary  fifth  bone  of  the  tarsus,  this 
bone  articulates  itself  to  the  lower  facet  of  the  great  cuneiform  bona, 


Bkull  of  Dingo  (Cbnu  Dingo).  From  F.  Ciivitr. 
This  description  may  be  considered  as  accurate,  with  the  exception 
that  the  animal  generally  bears  a  greater  affinity  to  the  Wolf  than  the 
Fox.  "It  has,  says  the  author  last  quoted,  describing  a  female, 
"  much  of  the  manners  of  the  dog,  but  is  of  a  very  savage  nature,  and 
not  likely  to  change  in  this  particular.  It  laps  like  other  dogs,  but 
neither  barks  nor  growls  if  vexed  and  teased;  instead  of  which  it 
erects  the  hairs  of  the  whole  body  like  bristles,  and  seems  furious  ; 
it  is  very  eager  after  its  prey,  and  is  fond  of  rabbits  or  chickens  raw , 
but  will  not  touch  dressed  meat  From  its  fierceness  and  agility  it 
has  greatly  the  advantage  of  other  animals  much  superior  in  siss  ;  for 
a  very  fine  French  fox-dog  being  put  to  it,  in  a  moment  it  seised  htm 


Dtnfo  (&hw  famillarit  Aurtrnliuim,  or  O.  State), 
by  the  loins,  and  would  have  soon  put  an  end  to  his  existence  had 
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at  hand.    With  the  utmost  ease  it 

i  ass,  and  was  very  near  worrying  oi 

the  creature  was  not  able  t 
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without  assistance  :  It  has  also  been  known  to  ran  down  both  daar 

fljid  sheep.  A  second  of  thcso  ia  in  the  possession  of  Mr.  LssoeUee, 
of  which  we  hmve  received  much  the  same  account  in  reapeot  of  it* 
ferocity  ;  whence  it  ia  scarcely  to  be  expected  that  this  elegant  animal 
will  over  become  familiar." 

Mr.  Bell,  in  his  work  above  quoted,  describee  the  first  effect  of  the 
dominion  of  man  upon  this  wolf-like  dog :— "  The  effect  of  domesti- 
cation in  producing  variation  in  colour,  to  which  allusion  has  already 
been  mode,  has  lately  been  exhibited  in  a  very  striking  and  interesting 
manner  in  the  menagerie  of  the  Zoological  Society.  An  Australian 
bitch,  or  Dingo,  had  a  litter  of  puppies,  the  father  of  which  was  also 
of  that  breed  I  both  of  them  had  been  taken  in  the  wild  state,  but 
were  of  the  uniform  reddish  brown  colour  which  belongs  to  the  race, 
and  the  mother  had  never  bred  before  ;  but  the  young,  bred  in  con- 
finement and  in  a  half-domestioated  state,  were  all  of  them  more  or 
less  spotted." 

If  we  turn  to  the  dogs  of  other  comparatively  uncivilised  nations, 
we  find  the  prick  ears  and  other  indications  of  the  half- reclaimed  animal. 
""  -  '  tux  Dog  (Conti  familiarit  Boriaiit),  and  the  Hare-Indian 
o  River  Dog  {Canit  familiarit  Lagoput),  will  occur  as 
o  those  who  have  been  familiar — and  who  is  not  I — with 
the  histories  of  our  northern  expeditions  and  the  Garden  of  the  Zoolo- 
gical Society  of  London  in  the  Regent's  Park.  In  that  menagerie  the 
three  doga  last  named  might  at  one  time  be  seen  side  by  side,  affording 
the  beat  opportunities  for  comparison.  Peter,  the  Esquimaux  Dog, 
kept  in  the  garden,  was  of  a  dingy-white  with  a  tinge  of  yellow  on 
the  upper  parte,  gradually  fading  away  upon  the  sides ;  in  short,  of 
nearly  a  uniform  colour ;  but  in  general  this  race  exhibit*  a  predo- 
minance of  black  markings.  Thus  Akahelli,  brought  from  the  Polar 
Sea.  by  Mr.  Richards  in  Captain  Parry's  first  voyage,  and  described  by 
Mr.  Children  in  tile  '  Zoological  Journal,'  was  almost  entirely  blackish, 
or  of  a  oolonr  nearly  approaching  to  black  on  the  upper  parts,  and 
white  underneath,  tail  included.  Akshelli  seldom  barked,  but  if  dis- 
pleased uttered  a  low  wolfish  growl,  and  was  a  very  powerful  dog. 
Peter  was  brought  to  this  country  by  Lieutenant  Henderson,  one  of 
"'  ""  **      ,  in  his  first  voyage,  and  lived  loi 

'good  tempered  and  familiar, 
e  never  known  to  bark  in  their  own 
country ;  and  it  is  worthy  of  note  that  those  which  were  brought 
from  thence  to  the  Regent  s  Park  never  barked  at  all,  but  the  younger 
one  which  was  bora  here  barked  like  the  other  dogs.  It  is  curious  to 
observe  these  steps. 

"The  period,  says  Mr.  Bell,  "at  which  the  domestication 
of  the  dog  first  took  place  is  wholly  lost  in  the  mist  of  antiquity. 
The  earliest  mention  of  it  in  the  Sacred  Scriptures  occurs  during 
the  sojourn  of  the  Israelites  in  Egypt — '  But  against  Israel  shall 


not  a  dog  move  his  tongue.'  It  is  again  mentioned  in  the  Hosaio 
law  in  a  manner  which  would  seem  to  show  that  they  were  the  com- 
mon scavengers  of  the  Israelitish  camp,  as  they  are  still  in  many  of 
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the  cities  of  the  Bast: — 'Neither  shall  ye  eat  any  flesh  that  is  torn 
of  beasts  in  the  field  :  ye  shall  cut  it  to  the  dogs.'  A  similar  office 
seems  to  be  repeatedly  alluded  to  in  the  course  of  the  Jewish  his- 
tory :— '  Hirrt  that  dieth  in  the  city  shall  the  dogs  eat,  and  him  that 
dieth  in  the  fields  shall  the  fowls  of  the  sir  eat ;'  a  common  craw,  aa 
it  would  appear,  as  it  occurs  verbatim  on  no  less  than  three  separate 
occasions  in  the  First  Book  of  Sings ;  and  evidently  intimates  a  violent 
and  disgraceful  death,  without  the  honour  of  sepulture.  The  dog  was 
considered  by  the  Jews  aa  eminently  an  unclean  animal,  and  was  the 
figure  selected  for  the  most  contemptuous  insults.  It  ia  impossible 
not  to  he  struck  with  the  striking  similarity  which  exists  in  the  feel- 
ings of  many  oriental  nations  at  the  present  day,  among  whom  the 
very  phraseology  of  the  Scriptures  is,  with  little  modification,  applied 
to  a  similar  purpose." 

One  circumstance  should  be  borne  in  mind  throughout  an  inquiry 
Into  the  origin  of  the  Dog.  None  of  the  wild  doga,  however  appa. 
rently  living  in  a  state  of  nature,  have  ever  been  found  to  return  u. 
the  true  form  of  Wolf. 


Skull  of  Shepherd'*  Dot  (Chlan  de  Berber).    From  F.  drier. 


Spaniel.    From  F.  Cnvier. 


The  Shepherd's  Dog,  a  variety  which  was  most  probably  one  of  the 
first  that  civilised  snd  settled  man  called  in  aid  to  preserve  his  flocks 
from  beasts  and  birds  of  prey  and  the  depredations  of  roving  human 
tribes,  it  remarkable  for  the  capacity  of  its  uranium  and  ita  great 
sagscity. 


,.     a"  l°deei-  distinguished  by  this  cranial  development  even  above  the  Blood-Hound,  the  Spanish  Pointer,  tho  English  Setter    the  New- 

-  Spaniels  and  their  varieties,  and  the  Hounds,  which  comprise  the  foundland  Dog,  the  Rough  Water-Dog,  the  Luge  Water-Spaniel,  the 

umiu.1i and  intelligent  dogs.      In   the   Bull-Doge  end  Maetiffs,  Small  Water^panial,  the  Springer  or  Cooker,  King  Charles's  Dog  the 

"f.™  »ort*  I"08  ot  U>a  French,  though  the  heed  is  one-third  Pyrame  Dog,  the  Shook-Dog,  the  Lion-Dog(a  small  end  rare  variety), 


largerthan  those  of  the  Shepherd's  Dog  aud  of  the  Spaniels,  '  Barbate, 
the  cranial  capacity  is  not  by  any  means  so  great. 


ill  of  DogueaoFoiteKact.   From  F.  Curler. 


Skull  or  CblenHntln. 

Dr.  Cains,  tho  physician  of  quean  Elizabeth's  time,  wrote  several 
papers  on  natural  history  for  the  use  of  Oeaner,  his  correspondent 
and  friend.  In  one  of  those  treatises  he  divides  the  British  dogs  into 
— 1st,  The  moat  generous  kinds,  which  he  subdivides  into  the  Dogs 
of  Chsce,  including  the  Hounds,  namely,  the  Terrier,  Harrier,  and 
Bloodhound  ;  and  the  Gazehound,  Greyhound,  Leviner  or  Lyemmer, 
and  Tumbler:  Die  Fowlers,  namely,  the  Spaniel,  Setter,  Water- 
Spaniel,  or  Finder  :  and  the  Lap-Doga,  namely,  the  Spaniel-Gentle,  or 
Comforter.  2nd,  The  Farm-Doge,  namely,  the  Shepherd's  Dog  and 
the  Mastiff,  or  Ban-Dog.  3rd,  Mongrels,  namely,  Wappe,  Turnspit, 
and  Dancer. 

Bewick  enumerates  the  following : — The  Shepherd's  Dog,  the  Cur- 
Dog,  the  Greenland-Dog,  the  Bull-Dog,  the  Mastiff,  the  Ban-Dog,  the 
Dalmatian  or  Coach-Dog,  the  Irish  Greyhound,  the  Highland  Gray- 
hound,  the  Qazehound,  the  Greyhound,  the  Italian  Greyhound,  the 
Lyemmer,  the  Lurcher,  the  Tumbler,  the  Terrier,  the  Beagle,  the 
Harrier,  the  Fox-Hound,  the  Old  English  Hound,  the  Kibble  Hound, 


Pyrame  Dog,  the  Shock-Dog,  the  Lion-Dog(a  small  and  rare  variety), 
the  Comforter  (a  small  Spaniel),  the  Turnspit,  and  the  Pug.  We 
could  add  many  more  to  this  list,  which  is  long  enough  The  French 
divide  the  dogs  into  three  groups,  namely,  the  Matins,  the  Spaniels 
(including  the  Hounds  and  Pointer),  and  the  Dogate  (the  last  con- 
taining the  Mastiff,  Bull-Dog,  &*.). 

We  give  the  gigantic  Tibet  Dog  as  a  fine  example  of  the  jJMiMh 
Dr.  WeJlich  gave  to  Mr.  Broderip  the  data  which  enabled  the  latter 
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The  Tibet  Dog  (Ctuiu  fnmiliarit,  var.  JTolouui  TMManvi). 
to  write  the  following  account :— "  These  noble  animals  are  the  watch- 
dogs of  the  table-land  of  the  Himalaya  Mountains,  about  Tibet. 
Their  masters,  the  Bhoteas,  to  whom  they  are  most  strongly  attached, 
are  a  singular  race,  of  a  ruddy  copper-colour,  indicating  the  bracing 
air  which  they  breathe,  rather  short,  but  of  an  excellent  dispostion. 
Their  clothing  is  adapted  to  the  cold  climate  they  inhabit,  and 
consists  of  fur  and  woollen  cloth.  The  men  til!  the  ground  and  keep 
sheep,  and  st  certain  seasons  come  down  to  trade,  bringing  borax, 
tinoal,  and  musk,  for  sale.  They  sometimes  penetrate  an  far  as 
Calcutta.  On  these  occasions  the  women  remain  at  home  with  the 
dogs,  and  the  encampment  is  watched  by  the  latter,  which  have  an 
st  irreconcileable  avereion  to  Europeans,  and  in  general  fly  fero- 

Sat  a  white  face.  A  warmer  climate  relaxes  all  their  energies, 
ey  dwindle  even  in  the  valley  of  Nepaul"  Some  specimens 
were  brought  to  this  country  by  Dr.  Wallich ;  they  were  placed  in 
the  Zoological  Society's  Garden  in  the  Regent's  Park,  but  died  soon 
after  their  arrival.  The  Hon.  Edward  Gardner,  British  resident  at 
ourt  of  the  Raja  of  Nepaul,  never  heard  of  any  other  instance 
of  this  variety  being  domesticated  by  Europeans. 

In  all  the  varieties  the  period  of  gestation  is  63  days.  The  litter  is 
generally  numerous,  often  as  many  as  eight  or  nine.  The  whelps 
are  born  blind,  and  do  not  see  till  nine  days  are  fully  expired  :  they 
sometimes  see  on  the  tenth,  and  sometimes  not  till  the  twelfth  day. 
At  the  fourth  month  the  teeth  begin  to  change,  and  st  two  years  the 
growth  of  the  animal  is  considered  complete.  A  dog  is  considered 
old  at  the  expiration  of  five  years,  and  the  limits  of  his  existence 
rarely  exceed  20  years.  It  is  confidently  stated  that  in  all  the  varie- 
ties, if  a  Dog  has  any  white  on  any  part  of  his  tail,  that  colour  will 
invariably  be  found  at  the  tip. 

For  the  special  qualities  of  particular  varieties  of  the  Doe;  see  the 
articles  Beaqle,  Blood-Hound,  Qbatitou-ib,  Habsub,  Polstbb, 
Pun,  Setteb,  Spakiel,  Tebrieb,  Wolf-Doo. 

rFofast, 

C.  Liiput  (Linnaeus),  the  Wolf.  Lieutenant-Colonel  Hamilton 
Smith  makes  Lupus  the  first  section  of  his  first  subgenus  Chaon,  of 
the  Diurnal  Canida,  or  Canine  group  furnished  with  a  round  pupil  of 

In  this  section  he  comprises  the  Common  Wolf,  Lupin  vulgaris ; 
the  Black  Wolf,  L.  Lycaon ,-  the  Dusky  Wolf,  I.  Hubiliu,  Wied. ;  and 
the  Wolf  of  the  Southern  States  of  North  America,  L.  Mexicans*, 
Smith. 

In  the  second  section,  Zyciteta,  or  as  he  terms  the  group  the 
Lyciecan  Dogs,  he  places  the  North  American  Wolf,  L.  lalratuj  and 
the  Caygotte  of  Mexico,  I,  Cagattut,  Smith. 

With  regard  to  the  American  Wolves,  Colonel  Smith  remarks  that 
whether  they  be  distinct  from  those  of  the  eastern  hemisphere,  or 
primeval  varieties,  is  not  as  yet  satisfactorily  established.  The  high 
authority  of  Sir  John  Richardson  he  observes  leans  towards  the 
opinion  that  they  are  different  species ;  while  Prince  Maximilian  of 
Wied,  perhaps  still  more  practically  conversant  with  the  races  of  both 
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continents,  thinks  that  they  are  not  specifically  distinct  To  this  last- 
mentioned  opinion  Colonel  Smith  states  that  his  own  somewhat 
extensive  researches  lead  him  to  subscribe;  but  he  qualifies  this 
statement  by  observing  that  while  our  ideas  respecting  the  character- 
istics of  species  remain  unsettled  the  difference  of  conclusion  is 
perhaps  only  formular. 

In  M.  Lesson's  *  Manuel '  the  following  existing  Wolves  appear  as 
distinct  species : — the  Common  Wolf,  0.  Lupus,  Linn. ;  the  Mexican 
Wolf,  G.  Mexicanw,  Desm. ;  the  Red  Wolf,  C.  jubatus,  Desm. ;  the 
Prairie  Wolf,  C.  latrani,  HarL ;  and  the  Dusky  Wolf,  Loup  Odorant, 
C.  nubilus,  Say. 

Colonel  Smith  observes  that  the  typical  Wolf  of  Europe  and  Asia, 
and  the  varieties  belonging  to  this  tribe  in  America,  may  be  described 
as  Animal*  occupying  the  two  continents  from  within  the  Arctic  circle 
on  the  north,  to  Spain,  and  perhaps  to  Morocco  on  the  west  side  of 
the  Old  Continent ;  to  Syria,  and  beyond  the  Crishna  in  India ;  and 
to  near  the  Isthmus  of  Panama  in  the  New  World.  Farther  south,  in 
the  last-mentioned  part  of  the  globe,  they  are,  he  remarks,  replaced 
by  an  aberrant  canine,  the  Red  Wolf  of  Cuvier;  and  in  the  first  by 
Hyaenas,  the  Painted  Lycaon  (Cants  pictus),  and  perhaps  by  other 
species  not  as  yet  fully  developed.  "  In  China,"  says  Colonel  Smith, 
"  wolves  abound  in  the  province  of  Xantung  [Changtung  f] ;  but  how 
far  they  are  found  to  the  south  is  not  known.  Buffon,  from  the 
account  of  Adancon  (Adanson),  asserts  the  existence  of  a  powerful 
race  of  wolves  in  the  Senegal  country,  hunting  in  company  with  the 
lion ;  but  the  name  is  most  likely  applied  to  a  hyeena,  a  lycaon,  or 
one  of  the  red  chrysean  group."    ('  Naturalist's  Library.') 

The  following  must  be  the  passage  alluded  to : — Adanson  states 
that  one  night  a  lion  and  a  wolf  (loup)  entered  together  in  the  court 
of  the  house  where  he  slept;  they  raised  themselves  by  turns  by 
placing  their  feet  on  the  timber-work  of  the  roof  (comble),  as  he 
could  easily  hear,  and  carried  off  their  provision.  In  the  morning  the 
occupiers  of  the  dwelling  were  satisfied,  from  the  well-marked 
impressions  of  their  feet  in  the  sand,  that  the  animals  came  together, 
and  perceived  the  place  whence  they  had  taken  away  two  fish :  doubt- 
less, says  Adanson,  each  took  his  own.  This  theft,  he  adds,  was 
moderate  for  two  such  carnivorous  animals,  but  they  did  not  choose 
the  smallest.  "I  do  not  know,"  continues  the  French  traveller, 
"that  it  has  been  before  observed  that  the  wolf  foes  (fraye)  with  the 
lion;  nevertheless  the  fact  is  not  extraordinary;  there  are  daily  proofs 
of  it  in  this  country,  and  every  evening  the  wolf  may  be  heard 
howling  at  the  side  of  the  lion.  I  have  witnessed  the  same  thing  a 
hundred  times  in  all  my  voyages  on  the  Niger  (the  Senegal),  and  I 
know,  without  possibility  of  doubt,  that  the  wolf  is  often  found  with 
the  lion  without  having  anything  to  fear.  It  is  not  that  the 
size  of  the  African  wolf,  which  is  much  superior  to  that  of  the  wolf 
of  Europe,  makes  any  impression  on  the  lion ;  it  is  only  because  the 
flesh  of  the  former  is  no  temptation  to  the  latter :  and  what  confirms 
me  in  this  opinion  is,  that  I  never  saw  the  two  lions  which  were  kept 
in  the  middle  of  the  village  of  Senegal  attack  the  dogs  which  were 
exposed  to  them,  or  which  they  met  when  they  were  unchained; 
whereas  they  fell  upon  the  first  horse  or  child  which  came  in  their 
way." 

Le  Vaillant  and  the  French  generally  called  the  Spotted  Hyaena 
Loup  Tachete' ;  and  the  terms  Tigre  and  Tigresse  are  used  generally 
for  any  large  spotted  cat.  Thus  we  have  an  account  of  the  'Hardiesse 
du  Tigre'  in  Adanson' s  very  next  sentence,  where  he  says — "Some 
days  after  this  visit  of  the  lion  with  the  wolf  we  received  one  from 
a  tigress,  which  came  to  the  same  place  wjth  her  young  one  and  also 
carried  away  two  fish."  In  the  '  New  History  of  Ethiopia,  being  a 
Full  and  Accurate  Description  of  the  Kingdom  of  Abessinia,  vulgarly, 
though  erroneously,  called  the  Empire  of  Prester  John;  in  four 
books :  by  the  learned  Job  Ludolphus,  Author  of  the  Ethiopic 
Lexicon;  made  English  by  J.  P.  Gent.  Folio,  London,  1682,' — is 
the  following  passage : — "  Tygers  and  panthers  are  much  more  cruel 
and  fierce  than  lyons,  for  they  never  spare  mankind ;  yet  they  covet 
the  Ethiopians  before  white  men,  as  more  accustomed  to  that  sort  of 
dyet.  These  two  beasts  differ  only  in  colour ;  for  the  panthers  are 
brown,  spotted  with  black ;  the  tigers  gold-coloured,  with  fine  black 
spots  like  five-leaved  grass  :  they  are  beasts  of  a  dreadful  celerity  and 
boldness ;  by  night  they  break  into  villages,  and  make  doleful  massa- 
cres among  the  poor  innocent  cattle ;  yet  Alvarez  affirms  that  these 
butcheries  never  happen  in  Midra-Bahra."  It  is  almost  superfluous 
to  add,  that  the  Tiger,  properly  so  called,  does  not  inhabit  Africa. 

C.  Lupus,  the  Common  Wolf,  is  known  by  the  following  characters : — 
It  is  yellowish  or  fulvous  gray ;  hair  harsh  and  strong,  longest  below 
the  ears  and  on  the  neck  (particularly  the  throat),  shoulders,  and 
haunches ;  muzzle  black ;  cheeks  and  parts  above  the  eyes  ochreous, 
gray  in  very  old  subjects ;  upper  lip  and  chin  white ;  eyes  oblique ; 
tail  not  curling ;  a  blackish  streak  or  band  on  the  fore  legs  about  the 
carpus ;  height  at  the  shoulder  from  27  to  29  inches. 

Variety  white :  either  as  an  albino,  or  according  to  the  French 
writers,  from  the  effect  of  the  northern  climate  in  the  winter. 
Colonel  Smith  is  of  opinion  that  the  white  wolves  occurring 
sometimes  among  the  races  of  middle  Europe  are  mere  cases  of 
albinism. 

This  is  the  wolf  that  more  commonly  infests  the  western  countries 
«f  Europe.     Cuvier  state    that  it  is  found  from  Egypt  to  Lapland, 


and  seems  to  have  passed  over  into  America,  Colonel  Smith  remarb 
that  the  French  wolves  are  generally  browner  and  somewhat  smaller 
than  those  of  Germany ;  that  the  Russian  race  is  longer,  and  appean 
more  bulky  and  formidable  from  the  great  quantity  of  long  coarse 
hair  on  the  cheeks,  gullet,  and  neck ;  weir  eyes  are  very  small,  and 
their  whole  aspect  peculiarly  savage  and  sinister;  that  the  Swedish 
and  Norwegian  wolves  are  similar  to  the  Russian  in  form,  but  appear 
heavier  and  deeper  in  the  shoulder,  lighter  in  colour  than  the  Russian 
race,  and  in  winter  totally  white ;  that  the  Alpine  wolves  are  brownish- 
gray  and  smaller  than  the  French ;  those  of  Italy  and  to  the  eastward 
towards  Turkey  fulvous. 

This  is  the  variety,  most  probably,  which  formerly  lurked  in  the 
uncleared  woody  districts  of  the  British  Islands ;  for  that  Wolves  were 
once  numerous  here  is  as  clear  as  that  the  Bear  once  prowled  in  Soot- 
land  and  Wales.  It  would  be  a  waste  of  paper  and  space  to  detail  the 
documentary  evidence,  and  that  to  be  derived  from  ancient  coins, 
gems,  and  sculptures,  which  prove  that  the  Lupus  of  the  Roman  his- 
torians and  poets,  and  the  Lupa  which  was  fabled  to  have-  suckled 
Romulus  and  Remus  was  the  same  animal  with  the  ancient  British 
Wolf,  Whatever  the  Romans  might  have  done  to  put  down  these 
ferocious  but  cowardly  beasts  of  prey,  they  left  enough  for  their  Saxon 
and  Norman  successors  to  do.  Edgar  applied  himself  to  their  extir- 
pation in  earnest,  enlisting  English  criminals  in  the  service  by  com- 
muting the  punishment  awarded  for  their  crimes  to  a  delivery  of  a 
given  number  of  wolves'  tongues,  and  liberating  the  Welsh  from  the 
payment  of  the  tax  of  gold  and  silver  on  condition  of  an  annual  tribute 
of  300  wolves.  But  the  vast  wild  tracts  and  deep  forests  of  ancient 
Britain  were  holds  too  strong  even  for  his  vigorous  measures,  What 
the  numbers  and  consequent  danger  had  been  may  be  imagined  from 
the  necessity  that  existed  in  the  previous  reign  of  Athelstane  (ajx  925) 
for  a  refuge  against  their  attacks.  Accordingly  a  retreat  was  built  at 
Flixton  in  Yorkshire,  to  save  travellers  from  being  devoured  by  these 

Sunt  hunters.  The  Saxon  name  for  the  month  of  January,  Wolf- 
oneth,  in  which  dreary  season  hunger  probably  made  the  wolves 
most  desperate,  and  the  term  for  an  outlaw,  '  Wolf  s-Hed,'  implying 
that  he  might  be  killed  with  as  much  impunity  as  a  wolf,  also  indicate 
the  numbers  of  these  destructive  beasts,  and  the  hatred  and  terror 
which  they  inspired. 

That  Edgar  tailed  in  his  attempts  at  extirpation  is  manifest  from  a 
mandamus  of  Edward  I.  to  all  bailiffs,  &c  to  give  their  assistance  to 
his  faithful  and  beloved  Peter  Corbet,  whom  the  king  had  enjoined  to 
take  and  destroy  wolves  (lupos),  "  cum  hominibus,  canibus,  et  ingeniis 
suis  modis  omnibus  quibus  viderit  expedire,"  in  all  forests  and  parks 
and  other  places  in  the  counties  of  Gloucester,  Worcester,  Hereford, 
and  Salop,  where  they  could  be  found.  King  John,  in  his  grant,  quoted 
by  Pennant  from  Bishop  Lyttelton's  collection,  as  being  in  the  pos- 
session of  the  dean  and  chapter  of  Exeter,  mentions  the  wolf  (lupum) 
among  the  beasts  of  chace  which  the  Devonshire  men  are  thereby 
licensed  to  kilL 

In  Derbyshire  certain  tenants  at  Wormhill  held  their  lands  by  the 
duty  of  hunting  and  taking  the  wolves  ('  Wolve  Hunt')  which  har- 
boured in  the  county.  Even  so  late  as  1577  the  flocks  of  Scotland 
appear  to  have  suffered  from  the  ravages  of  wolves,  which  do  not  seem 
to  have  been  rooted  out  of  that  portion  of  the  kingdom  till  about  the 
year  1680,  when  Sir  Ewen  Cameron's  hand  laid  the  last  wolf  low.  In 
Ireland  wolves  must  have  lingered  as  late  as  the  year  1710,  about 
which  time  the  last  presentment  for  killing  them  in  the  county  of 
Cork  was  made. 

The  Black  Wolf  is  a  name  given  to  a  variety  which  is  most  frequent 
in  Southern  Europe,  and  particularly  in  the  Pyrenees  and  to  the  south 
of  those  mountains,  where  they  are  more  common  than  the  ordinary 
or  last-mentioned  wolf,  which  the*  Black  Wolf  equals  in  stature,  and, 
if  anything,  exceeds  in  strength.  Cuvier  says  that  it  is  found,  but 
very  rarely,  in  France.  Colonel  Hamilton  Smith  relates  an  anecdote 
illustrative  of  its  great  size  and  weight.  One  of  these  wolves  at  a  battue 
in  the  mountains  near  Madrid  came  bounding  towards  an  English 
gentleman  who  was  present  at  the  sport,  through  the  high  grass  and 
bushes,  so  large  that  the  sportsman  took  it  for  a  donkey.  Seven  were 
slain ;  and  this  gentleman,  though  active  and  in  the  flower  of  life, 
could  not  lift  one  entirely  from  the  ground.  The  specimen  figured 
by  the  Colonel  came  from  the  banks  of  the  Tagus,  and  he  describes  it 
as  equal  to  the  largest  mastiff,  of  a  very  dark  brown  colour,  with  ears 
larger  and  the  mtizsle  thicker  than  the  Common  Wolf,  but  withal 
resembling  a  very  large  and  shaggy  Wolf-Dog. 

"  The  Spanish  Wolves,"  says  Colonel  Smith,  "  congregated  formerly 
in  the  passes  of  the  Pyrenees  in  large  troops,  and  even  now  the  Lobo 
will  accompany  strings  of  mules  as  soon  as  it  becomes  dusky.  They 
are  seen  bounding  from  bush  to  bush  by  the  side  of  travellers,  and 
keeping  parallel  with  them  as  they  proceed,  waiting  an  opportunity 
to  select  a  victim ;  and  often  succeeding  unless  the  muleteers  cam 
reach  some  place  of  safety  before  dark,  and  have  no  dangerous  passes 
to  traverse.  Black  wolves  occur  again  in  the  mountains  of  Friuli  and 
about  Cattaro." 

The  Vekvoturian  Mountain- Wolf  of  Russia,  described  by  Pallaa, 
belongs  to  the  black  variety.  Colonel  Smith  thinks  that  the  Roaso- 
mak  of  the  Lenas  in  Siberia,  with  Ainiyig  black  valuable  fur,  is  pro- 
bably the  same. 

The  female  of  the  Common  Wolf  produces  four  t>r  five  at  a  Utter 


and  although  it  is  sail  that  until  the  young  can  see,  the  female  care- 
fully bides  them  from  the  male,  for  fear  ha  should  devour  them,  it  is 
certain  that  he  hunts  for  them  and  brings  them  food,  consisting  for 
the  most  part  of  the  smaller  quadrupeds,  partridges,  moor-game,  4a, 
after  they  have  the  use  of  their  eyes,  and  that  both  parents  take  their 
offspring  out  to  teach  then)  to  hunt  as  soon  aa  they  are  strong 
enough. 


The  Common  Wolf  (Cbnr'i  Lujmi). 


SeTeral  varieties  or  specie*  of  Wolf  are  met  with  in  Asia.  The 
Landgah,  or  Indian  Wolf,  is  the  Catrit  paltipa  of  Sykes,  and  the  Sac- 
caliiu  Indicia  of  Hodgson.     It  is  an  inhabitant  of  NepeuL 

The  wolves  of  Asia  Minor  are  fulvous,  but  the  colour  is  mora  pre- 
dominant and  has  more  red  in  it  than  that  of  the  Italian  wolves. 

Of  the  Indian  wolves,  one,  the  Beriah,  is  described  as  being  of  a 
light  fox-colour  inclining  to  dun,  not  larger  than  a  greyhound,  slen- 
derly made,  but  bony;  the  head  and  ears  long,  like  those  of  a  Jackal, 
and  the  tail  long,  but  not  very  hairy;  the  other,  which  is  smaller, 
Coionel  Smith  refers  to  his  Lyoecan  group.  The  last-named  soologist 
refers  the  black  Derboun  of  the  mountains  of  Arabia  and  the  south  of 
Syria  to  the  Wolf. 

The  wolf,  or  the  lupine  forma  of  the  genus  Cain'i,  are  found  in 
America.  Sir  John  Richardson,  in  the  'Fauna  Bore ali- Americana,' 
observes  that  the  Common  Wolves  of  the  Old  and  New  World  have 
been  generally  supposed  to  be  the  same  species — the  Canit  Lapat 
of  Linnsjus.  The  American  naturalist*  have  indeed,  he  remarks, 
described  some  of  the  northern  kinds  of  wolf  a>  distinct;  but  it 
nover  seems  to  have  been  doubted  that  a  wolf  possessing  all  the 
character*  of  the  European  Wolf  exists  within  the  limits  of  the 
United  States.  He  then  goes  on  to  point  out  that  the  wolf  to  which 
these  characters  have  been  ascribed  seems  to  be  the  Large  Brown  Wolf 
of  Lewis  and  Clark  ;  and,  according  to  them,  it  inhabits  not  only  the 
Atlantic  countries,  but  also  the  borders  of  the  Pacific  and  the  moun- 
tains which  approach  the  Columbia  River,  between  the  great  falls  and 
rapids,  but  is  not  found  on  the  Missouri  to  the  westward  of  the  Platte. 
Richardson  remarks  that  he  had  seen  none  of  these  Brown  Wolves. 

In  the  '  New  Description  of  Virginia'  (1849)  wolves  are  mentioned 
among  the  beasts  found  there  ;  and  Lawson  notices  the  Wolf  of  Caro- 
lina and  thus  describes  him  :— "  The  Wolf  of  Carolina  is  the  dog  of 
the  woods.  The  Indians  had  no  other  curs  before  the  Christians 
came  amongst  them.  They  are  made  domestic.  When  wild  they 
are  neither  so  large  nor  fierce  .as  the  European  Wolf.  They  are  not 
man-slayers,  neither  ia  any  creature  in  Carolina  unless  wounded. 
They  go  in  great  droves  in  the  night  to  hunt  deer,  which  they  do  as 
well  as  the  best  pack  of  hounds :  nay,  one  of  these  will  hunt  down 
a  deer.  They  are  often  so  poor  that  they  can  hardly  run.  When 
they  catch  no  prey  they  go  to  a  swamp,  and  fill  their  belly  full  of  mud ; 
if  afterwards  they  chance  to  get  anything  of  flesh,  they  will  disgorge 
the  mud  and  eat  the  other.  When  they  hunt  in  the  night,  and  there 
is  a  great  many  together,  they  make  the  most  hideous  and  frightful 
noise  that  ever  was  heard.  The  fur  makes  good  muffs.  The  skin, 
dressed  to  a  parchment,  makes  the  best  drumheads,  and  if  tanned 
makes  the  beet  sort  of  shoes  for  tile  summer  -countries." 

Catesby  says  • — "  The  wolves  in  America  are  like  those  of  Europe 
in  shape  and  colour,  but  are  eomewhat  smaller.  They  are  more  timor- 
ous, and  not  so  voracious  as  those  of  Europe.  A  drove  of  them  will 
fly  from  a  single  man,  yet  in  very  severe  weather  there  bare  been  some 
instanoee  to  the  contrary.  Wolves  were  domestic  with  the  Indians, 
who  had  no  other  dogs  before  those  of  Europe  were  introduced,  since 
which  the  breed  of  wolves  and  European  dogs  are  mixed  and  become 
prolific.  It  is  remarkable  that  the  European  dogs  that  have  no  mixture 
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of  wolfish  blood  have  an  antipathy  to  those  that  have,  and  worry  them 
whenever  they  meet.  The  wolf-breed  act  only  defensively,  and,  with 
his  tail  between  his  legs,  endeavours  to  evade  the  other's  fair.  The 
wolves  in  Carolina  are  very  numerous,  and  more  destructive  than  any 
other  animal.  They  go  in  drove*  by  night,  and  hunt  deer  like  hounds, 
with  dismal  yelling  cries." 

Sir  John  Richardson  gives  a  minute  description  of  the  Canit  Lupin 
oceidentalu,  American  Wolf,  the  Missouri  Wolf  of  Lewis  and  Clark, 
and  states  that  he  does  not  mean  to  assert  that  the  differences  existing 
between  it  and  its  European  congener  are  sufficiently  permanent  to 
constitute  them,  in  the  eye  of  the  naturalist,  distinct  species.  The 
same  kind  of  differences,  he  observes,  may  be  traced  between  the 
foxes  and  native  races  of  the  domestic  dog  of  the  New  World  and 
those  of  the  Old  ;  the  former  possessing  finer,  denser,  and  longer  fur, 
and  broader  feet,  well  calculated  for  running  on  the  snow.  These 
remarks  were  elicited  by  a  comparison  of  living  specimens  of  American 
and  Pyrenees  wolves ;  but  he  bad  not  an  opportunity  of  ascertaining 
whether  the  Lapland  and  Siberian  wolves,  inhabiting  a  similar  climate 
with  those  of  America,  had  similar  peculiarities  of  form,  or  whether 
they  differed  in  physiognomy  from  the  wolf  of  the  south  of  Europe. 
He  therefore  considered  it  unadvisable  to  designate  the  northern  wolf 
of  Jknericn  by  a  distinct  specific  appellation,  lest  he  should  unneces- 
sarily add  to  the  list  of  synonyms.  The  word  ocddeUtdit,  which  is 
affixed  to  the  Linntean  name  of  Canii  Lvpvt,  is,  he  tells  us,  to  be 
considered  as  merely  marking  the  geographical  position  of  that 
peculiar  race  of  Wolf. 

This  animal  is  very  common  throughout  the  northern  regions  of 
America,  but  more  or  less  abundant  in  different  districto.  "  Their 
foot-marks,"  says  Richardson,  "  may  be  eeen  by  the  aide  of  every 
stream,  and  a  traveller  can  rarely  pass  a  night  in  these  wilds  without 
hearing  them  howling  around  him.  They  are  very  numerous  on  the 
sandy  plains  which,  lying  to  the  eastward  of  the  Rooky  Mountains, 
extend  from  the  sources  of  the  Peace  and  Saskatchewan  rivers 
towards  the  Missouri.  There  band*  of  them  bang  on  the  skirts  of 
the  buffalo  (bison)  herds,  and  prey  upon  the  sick  and  straggling  calve*. 
They  do  not,  under  ordinary  circumstances,  venture  to  attack  the 
full-grown  animal ;  for  the  hunter*  informed  me  that  they  often  sea 
wolves  walking  through  a  herd  of  bulla  without  exciting  the  least 
alarm ;  and  the  marksmen,  when  they  crawl  towards  a  buffalo  for  the 
purpose  of  shooting  it,  occasionally  wear  a  cap  with  two  ears,. in  imi- 
tation of  the  head  of  a  wolf,  knowing  from  experience  that  they  will 
be  suffered  to  approach  nearer  in  that  guise.  On  the  Barren-Grounds 
through  which  the  Coppermine  River  flows  I  had  mora  than  once  an 
opportunity  of  seeing  a  single  wolf  in  close  pursuit  of  a  rein-deer ; 
and  I  witnessed  a  chace  on  Point  Lake  when  covered  with  ice,  which 
terminated  in  a  fine  buck  rein-deer  being  overtaken  by  a  large  white 
wolf,  and  disabled  by  a  bite  in  the  flank.  An  Indian,  who  was  con- 
cealed on  the  borders  of  the  lake,  ran  in  and  cut  the  deer's  throat  with 
his  knife,  the  wolf  at  once  relinquished  his  prey  and  sneaked  off.  In 
the  chase  the  poor  deer  urged  its  flight  by  great  bounds,  which  for  a 
time  exceeded  the  speed  of  the  wolf;  but  it  stopped  so  frequently  to 
gaze  on  its  relentless  enemy,  that  the  latter,  tolling  on  af 
gallop'  with  its  tongue  lolling  out  of  its  mouth,  gradually 
After  each  hasty  look  the  poor  deer  redoubled  its  efforts  to  escape  ; 
but,  eiChor  exhausted  by  fatigue  or  enervated  by  fear,  it  became,  just 
before  it  was  overtaken,  scarcely  able  to  keep  its  feet" 

The  same  author   observes  that  the  wolves  destroy  many  foxes, 

which  they  easily  run  down  if  they  perceive  them  on  a  plain  at  any 

'  ance  from  their  hiding-places ;  and  he  relates  that  in  January  1827 

>lf  was  seen  to  catch  an  Arctic  Fox  within  sight  of  Fort  Franklin, 

although  immediately  pursued  by  hunters  on  snow-shoes,  it  bore 

prey  in  its  mouth  without  any  apparent  diminution  of  it*  speed. 

"  L-       ,J-    ---'-ledfor  


s  adds,  continued 


draw  home  from  the  nets  without  a  driver. 
this  kind  of  depredation  could  not  be  allowed  to  go  on,  the  wolf  was 
waylaid  and  killed.  It  proved  to  be  a  female,  which  accounted  for 
the  sledge-dogs  not  having  been  molested.  He  further  states  that  the 
buffalo-hunters  would  be  unable  to  preserve  the  game  they  kill  from 
the  wolves  if  the  latter  were  not  as  fearful  a*  they  are  rapataoua.  The 
simple  precaution  of  tying  a  handkerchief  to  a  branch,  or  of  blowing 
up  a  bladder  and  hanging  it  bo  as  to  wave  in  the  wind,  is  sufficient  to 
keep  herds  of  wolves  at  a  distance.  At  times,  however,  he  say*  that 
they  are  Impelled  by  hunger  to  be  more  venturous,  and  that  they  have 
been  known  to  steal  provisions  from  under  a  man's  head  in  the  night, 
and  to  come  into  a  traveller's  bivouac  and  carry  off  some  of  hi*  dogs. 
During  our  residence  at  Cumberland  House  in  1820,"  continues  Sir 
John,  "  a  wolf,  which  had  been  prowling  round  the  fort,  and  was 
wounded  by  a  musket-ball  and  driven  off,  returned  after  it  became 
dark,  whilst  the  blood  was  still  flowing  from  it*  wound,  and  carried 
off  a  dog  from  amongst  fifty  others,  that  howled  piteotialy,  but  had 
not  courage  to  unite  in  an  attack  on  their  enemy.  I  was  told  of  a  poor 
Indian  woman  who  was  strangled  by  a  wolf,  while  her  husband,  who 
saw  the  attack,  was  hastening  to  her  assistance ;  but  this  was  the  only 
instance  of  their  attacking  human  life  that  came  to  my  knowledge. 
Aa  the  winter  advancea  and  the  snow  becomes  deep,  the  wolves,  being 
no  longer  able  to  hunt  with  success,  suffer  from  hunger,  and  in  sever* 
seasons  many  die.     In  the  spring  of  1826  a  large  gray  wolf  was  driven 
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by  hunger  to  prowl  amongst  the  Indian  huts  which  were  erected  in 
the  immediate  vicinity  of  Fort  Franklin,  but  not  bang  successful  in 
picking  up  aught  to  eat,  it  was  found  a  few  days  afterwards  lying 
dead  on  the  snow  near  the  fort.  Its  extreme  emaciation  and  the 
emptiness  of  its  intestines  showed  clearly  that  it  died  from  inanition." 

We  learn  from  the  same  excellent  authority  that  the  American 
Wolf  burrows,  and  brings  forth  its  young  in  earths  with  several 
outlets,  like  those  of  a  fox.  Sir  John  Richardson  saw  some  of  their 
burrows  on  the  plains  of  the  Saskatchewan,  and  also  on  the  banks  of 
the  Coppermine  River.  The  number  in  a  Utter  be  states  to  vary  from 
four  or  five  to  eight  or  nine.  After  referring  to  the  instances 
recorded  in  the  narratives  of  Captain  Parry  and  Captain  Franklin  of 
the  association  ef  the  female  wolves  with  the  domestic  dog,  he  relates 
that  he  was  informed  that  the  Indians  endeavour  to  improve  their 
sledge-dogs  by  crossing  the  brood  with  wolves,  and  ho  adds,  that  the 
resemblance  between  the  northern  wolves  and  the  domestic  dog  of 
the  Indians  ia  ao  great,  that  the  size  and  strength  of  the  wolf  seem  to 
be  the  only  difference.  "  I  havs  more  than  once,"  says  lie,  "  mistaken 
a  band  of  wolves  for  the  dogs  of  a  party  of  Indians  ;  and  the  howl 
of  the  animals  of  both  species  is  prolonged  so  exactly  in  the  same 
key,  that  even  the  practised  enr  of  an  Indian  fails  at  times  to  discri- 
minate them."  . 

Captain  Lyon  gives  the  following  account  of  the  Esquimaux  wolf- 
trap.  It  is  made  of  strong  slabs  of  ice,  long  and  narrow,  so  that  a 
fox  can  with  difficulty  turn  himself  in  it,  but  a  wolf  must  actually 
remain  in  the  position  in  which  he  is  taken.  The  door  ia  a  heavy 
portcullis  of  ice,  sliding  in  two  well-secured  grooves  of  the  same 
substance,  and  is  kept  up  by  a  line,  which,  passing  over  the  top  of  the 
trap,  is  carried  through  a  hole  at  the  furthest  extremity;  to  the  end  of 
the  line  is  fastened  a  small  hoop  of  whalebone,  and  to  this  any  kind 
of  flesh-bait  ia  attached.  From  the  slab  which  terminates  the  trap,  a 
projection  of  ice,  or  a  peg  of  wood  or  bone,  points  inwards  near  the 
bottom,  and  under  this  the  hoop  is  lightly  hooked ;  the  slightest  pull 
at  the  bait  liberates  it,  the  door  falls  in  an  instant,  and  the  wolf  is 
speared  where  he  lies. 

The  following  varieties  of  the  North  American  Wolf  are  enumerated 
by  Sir  John  Richardson  r — 

Variety  a.  Common  Gray  Wolf,  iupui  griiau,  the  Mahaygan  of  the 
Crce  Indians,  sod  the  Atnarok  of  the  Esquimaux. 

Variety  b.  The  White  Wolf,  Zujnu  aibiu. 

Variety  c.  The  Pied  Wolf,  Zupw  iticle. 

Variety  a.  The  Dusky  Wolf,  Lvpu*  ruibilut.  Corns  nubilw  of  €ay. 


The  Duiljr  Wolf  (Lupta  Hulilai). 

Variety  c.  The  Black  American  Wolf,  Lupm  ater,  Canit  Jiycatm  of 
Harlan. 

C.  latram  (Say),  the  Prairie  Wolf,  Xycuetu  Intrant  of  Smith. 
The  animals  which  are  thus  distinguished  have  been  long  known  to 
voyagers  on  the  Missouri  and  Saskatchewan,  as  distinct  from  the 
Common  Wolf.  They  are  the  Small  Wolves  of  Du  Prats ;  the  Prairie 
Wolf  of  Qaes ;  the  Prairie  Wolf  and  Burrowing  Dog  of  Lewis  and 
Clark,  and  of  Schoolcraft ;  the  Cased  Wolves  of  the  Hudson's  Bay 
Company's  lista  ;  and  the  Meesteh-chaggoneesh  of  the  Cree  Indians- 
Sir  John  Richardson  states  that  the  northern  range  of  the  Prairie 
Wolf  ia  about  the  65th  degree  of  latitude,  and  that  it  probably 
extends  southward  to  Mexico.  It  associates,  according  to  him,  in 
greater  numbers  tlian  the  Gray  Wolf  of  the  same  districts;  it  hunts 
in  packs,  and  brings  forth  its  young  in  burrows  on  the  open  plain 
remote  from  the  woods.  On  the  banks  of  the  Saskatchewan  these 
MtJnuJl  start  from  the  earth  in  great  numbers  on  hearing  the  report 
of  a  gun,  and  gather  round  the  hunter  expectant  of  the  offal  of  the 
animal  which  he  has  slain.  They  are  much  more  fleet  than  the 
Common  Wolves.  Sir  John  Richardson  was  informed  by  an 
experienced  hunter  who  had  resided  for  forty  yean  on  the  Saskat- 
chewan, that  the  only  animal  on  the  plains  which  he  could  not  over- 
take, when  mounted  on  u  good  horse,  was  the  Prong-Horned  Antelope, 
and  that  the  Prairie  Wolf  was  the  next  in  speed. 
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C.  ochropus,  the  Coyoti,  Vulpa  Indita  of  Hernandez  ('  Hist  Quadr. 
Novio  Hiap.,'  c  xUi ),  appears  to  be  the  Caygotte  of  the  Mexican 
Spaniards,  and  is  "  most  probably,"  the  Lfcittsui  Cagottit  of  Smith. 
This  appears  to  be  the  animal  mentioned  by  Mr.  Bullock,  in  his  '  Six 
Months  in  Mexico.'  "  Near  Rio  Frio,"  says  that  traveller  and 
assiduous  collector,  "  we  shot  several  handsome  birds,  and  saw  a 
cayjotte  or  wild  dog,  which  in  size  nearly  approached  the  wolf.  Ha 
stood  looking  at  us  at  a  short  distance  from  the  road,  and  it  was  not 
till  a  gun  was  fired  at  him  that  ha  deliberately  moved  off" 

Hernandez  describes  the  Coyoti  to  be  an  animal  unknown  to  the 
Old  World,  with  a  wolfs  bead,  vivid  large  and  pallid  eyes,  small  and 
■harp  ears,  a  long  black  and  not  thick  muzzle,  muscular  legs,  crooked 
and  thick  slaws,  a  very  rough  and  thick  tail  a  noxious  bite,  approaching 
in  form  to  the  Fox,  to  which  genus  it  is  perhaps  to  be  referred,  and 
intermediate  between  it  and  thlsrWolf  in  size ;  for  it  is  twice  the  size 
of  the  fox  and  less  than  the  wolf,  wherefore  it  ia  said  to  attack  and 
kill  not  only  sheep  and  similar  animals,  but  stags,  and  sometimes  even 
men.  It  is  covered  with  brown  and  white  long  hair,  ia  sagacious  in 
hunting  and  vulpine  in  its  manners,  and  so  pertinacious  an  avenger 
of  wrongs,  and  so  mindful  of  the  abstraction  of  its  prey,  that  it  will 
the  robber  after  many  days,  will  follow  him,  and  sometimes 
him  with  others  of  its  own  kind,  So.  It  is  however  grateful 
to  its  benefactors.  It  lives  in  many  places  of  New  Spain,  and 
especially  in  those  which  are  older.  It  feeds  upon  the  weaker 
animals,  maixe  and  other  frumentaceous  vegetables,  and  sugar-cane. 

The  Aguara  Guam  of  D" Azara  is  the  Coat*  jubatiu  of  Cuvier,  the 
Loup  Rouge  of  the  French,  the  Canit  campcltril  of  the  Prince  ds 
Wiod,  and  the  Haned  Aguara,  Chryiocym  jijuitm,  of  Smith. 

D' Azara  thus  describee  this  Red  Wolf,  to  which  the  Payaguas 
Indians  give  the  name  of  Paraepaga,  and  the  Chilians  that  of  Culpeu. 
In  Moxoa,  he  says,  the  animal  goes  by  the  appellation  of  Ocorome. 

Length  of  an  adult  male  exactly  6  feet,  that  of  the  tail  1 9  inches, 
the  hairs  being  4  inches  long.  Height  in  front  2  feet  101  inches, 
behind  3  feet  11  inches ;  circumference  close  to  tho  fore  legs  wanting 
half  an  inch  of  2  feet,  of  the  middle  of  the  neck  1  foot ;  and  of  the 
head,  before  the  ears,  1  foot  3  inches ;  the  ears  S  inches  high,  in  their 
broadest  parts  inches,  erect,  but  not  exactly  sharp,  and  very  t.hirk. 
From  the  tip  of  the  muzzle  to  the  ears  9]  inches,  and  to  the  inner 
angle  of  the  eye  E  inches ;  the  whiskers  2J  inches  long,  and  black. 
The  upper  jaw  projecting!  inch;  the  canine  teeth  10  lines  long, 
although  they  were  very  much  worn  ;  eye  small  and  somewhat  sunk ; 
from  the  eye  forwards  the  muzzle  of  almost  equal  thickness  to  the 
tip.  Under  the  head  a  great  white  spot ;  long  hair  within  the  ears, 
and  extreme  half  of  tail  white  also.  Fore  and  hind  feat  to  the  claws, 
lower  jaw  from  the  comer  of  the  mouth  forwards,  and  extremity  of 
upper  jaw,  black  ;  rest  of  the  coat  clear  yellowish-red.  Mane  com- 
mencing at  the  occiput  and  continuing  erect  till  beyond  the  shoulder, 
5J  inches  long,  red  in  the  first  half  of  each  hair,  and  black  in  the 
remainder  towards  the  tip.  Hair  all  over  the  body,  including  the 
belly,  except  the  lower  part  of  the  fore  legs,  very  long,  and  on  the 
extremity  of  the  spine  i 1  inches.  D' Azara  observes  Unit  it  is  neither 
completely  flattened  nor  very  rough,  and  would  make  good  carpets. 
Hair  of  the  tail  rather  bushy  and  of  the  same  length  as  on  the  body. 

IVAxara  caught  four  males  at  different  times  which  were  identical, 
the  smallest  towards  the  end  of  September,  which  appeared  to  him. 
to  have  been  whelped  at  the  end  of  July  or  the  beginning  of  August. 
D'Azara's  friend  Noseda  caught  another  about  two  months  old,  and 
in  the  hope  of  domesticating  it,  fed  it  on  raw  beef,  which  it  was  unable 
to  digest,  and  which  caused  its  death.  D' Azara  and  Noseda  caught 
another  afterwards,  about  three  months  old,  and  gave  it  ran  beef 
but  seldom  ;  when  it  was  given  however  the  animal  threw  it  up,  and 
to  prevent  this  its  meat  was  cooked,  but  still  it  was  not  digested. 
This  Aguara  got  loose  from  its  chain  and  escaped.  During  its  short 
captivity,  if  anybody  approached,  it  growled  and  barked  like  a  dog, 
but  more  vehemently  and  confusedly.  It  drank  by  lapping,  and  when 
feeding  trod  on  the  flesh,  which  it  tore  to  pieces  with  its  teeth.  This 
animal  was  fond  of  rats,  sugar-cane,  oranges,  eggs,  and  small  birds ; 
but  did  not  appear  to  be  attracted  by  the  poultry,  which  sometimes, 
passed  within  it*  roach  without  its  attempting  to  pounce  upon  them. 

D' Azara  further  states  that  in  a  wild  state  they  do  not  commit 
havoc  on  the  herds  or  smaller  flocks ;  and  as  they  inhabit  only  the 
extensive  lowlands  and  marshes  of  Paraguay  as  far  as  the  river  Plata 
and  near  its  mouth,  he  has  no  doubt  that  they  feed  on  rats,  guinea- 
pigs,  small  birds,  and  oertain  vegetables,  if  these  fall  in  their  way;  but 
ohiefly  on  snails,  toads,  frogs,  and  other  reptiles,  snd  on  the  land- 
crabs,  which  are  abundant  in  the  plains  and  sand-banks.  They  walk 
with  vary  long  paces,  run  much,  and  are,  D'  Azara  adds,  great  plun- 
derers, although  they  alwaysfly  from  man,  and  evsnfrom  dogs.  They 
sre  solitary  in  their  habits,  and  are  said  to  swim  well ;  snd  in  their 
wild  state  to  utter  no  sound  but '  gouaa,'  which  they  often  and  loudly 
repeat  ao  as  to  be  heard  at  a  great  distance.  The  sexes  have  no  Tory 
marked  difference. 

The  Aguara  Dogs  (Duticyon  of  Smith)  are  a  distinct  race ;  and  ao 
are  the  Aguara  Foxes  {Ccrducyon  of  the  same  author). 
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Tha  dental  formula  of  this  species  ia  that  of  the  Dog.  The  pupil 
of  the  eye  is  round  like  those  of  the  dog  and  wolf.  Yellowish -gray 
above,  whitish  below ;  thighs  and  legs  yellow;  ears  ruddy;  muzzle 
very  pointed;  tail  reaching  hardly  to  the  heel  (properly  so  called). 
The  colours  sometimes  vary,  and  the  back  and  aides  are  described  by 
Mr.  Bennett  sa  of  mixed  gray  and  black,  and  as  abruptly  and  strikingly 
distinguished  front  the  deep  and  uniform  tawny  of  the  shoulders, 
haunchee,  and  legs.  The  head  nearly  of  the  aame  mixed  shade  with 
the  upper  surface  of  the  body. 

It  is  an  inhabitant  of  India,  other  parts  of  Asia,  and  Africa  Cuvier 
says  that  Jaokals  are  met  with  from  India  and  the  environs  of  the 
CMpian  Sea  to  Guinea,  bat  that  it  iB  not  certain  that  they  are  all  of 
the  same  species.     _ 

The  habits  of  the  Jackal  are  gregarious,  hunting  in  packs,  and  the 
peats  of  tha  countries  where  they  are  found,  and  where  they  burrow 
in  the  earth.  In  their  huntings  the  Jackals  will  frequently  attack 
the  larger  quadrupeds,  but  the  smaller  animals  and  the  poultry  are 
their  most  frequent  prey.  Their  cry  is  very  peculiar  and  piercing. 
Captain  Beechey  notices  it  as  having  something  rather  appalling  when 
heard  for  the  first  time  at  night ;  and  he  remarks,  that  as  they  usually 
come  in  packs,  the  first  shriek  which  is  uttered  is  always  the  signal 
for  a  general  chorus.  "We  hardly  know,"  continues  the  Captain,  "a 
sound  which  partakes  leas  of  harmony  than  that  which  is  at  present 
in  question ;  and  indeed  the  sudden  burst  of  the  answering  long- 
protrsctad  scream,  succeeding  immediately  to  the  opening  note,  is 
scarcely  less  impressive  than  the  roll  of  the  thunder-clap  immediately 
after  a  flash  of  lightning.  The  effect  of  this  music  is  very  much 
increased  when  the  first  note  ia  heard  in  the  distance  (a  circumstance 
which  often  occurs),  and  tha  answering  yell  bursts  out  from  several 
points  at  once,  within  a  few  yards  or  feet  of  the  place  where  the 
auditors  are  sleeping."  These  animals  are  said  to  devour  the  desd  on 
the  battle-field,  and  to  scratch  away  the  earth  from  the  shallow  graves 
in  order  to  feed  on  the  corpses. 

John  Hunter  ('Phil.  Trans.')  haa  recorded  the  case  of  a  female 
Jackal  which  whelped  in  this  country.  The  period  of  gestation  was 
about  the  same  as  that  of  the  dog,  and  the  whelps  were  blind  at 
first 

The  story  of  the  Jackal  being  the  lion's  provider  may  have  arisen 

from  the  notion  that  the  yell  of  the  pack  giv—  ■—«—  •«  *»■-  M«-  *»••* 
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is  not  certain  that  all  the  Jackals  are  similar 
('of  the  same  species');  those  of  Senegal,  for  example  the  Dieb, 
(Canii  antkm,  F.  Caviar),  he  remarks,  stand  higher  on  the  legs,  and 
appear  to  have  the  muzzle  sharper  and  tha  tail  rather  longer. 

Tha  offensive  odour  of  the  Jackal  has  been  given  as  one  of  the 
reasons  against  reducing  it  to  a  state  of  domestication.  We  do  not 
see  what  advantage  is  to  be  derived  from  such  a  process,  but  if  it 
were  desirable  that  objection  it  seems  would  not  hold.  Colonel  Sykes, 
who  notices  it  as  the  Kb.oln.li  of  the  Mahrattas  and  as  being  numerous 
in  Dukhun  (Deccan),  had  in  his  possession  at  the  same  time  a  very 
large  wild  mala  and  a  domesticated  female.  The  odour  of  the  wild 
animal  was  almost  unkearabla  ;  that  of  the  domesticated  Jackal  was 
scarcely  perceptible. 


JaeksltOmbewsw). 
Some  are  of  opinion  that  the  800  foxes  between  whose  tails  Samson 
ia  said  to  have  put  firebrands  in  order  that  they  might  set  fire  to  the 
crops  of  the  Philistines  (Judges,  xv.  *,  G)  were  jackals.  Many  of  the 
modern  oriental  names  for  the  last-mentioned  animals — Chical  of  tha 
Turks,  Sciagal,  Sciugal,  Sciachal,  or  Shacal  of  the  Pemi  ana— come 
very  near  to  the  Hebrew  word  '  ShuaL'  Hasselquist,  speaking  of 
"  Corns  aural,  the  Jnckcoll,  Chical  of  the  Turks,"  says  :— "There  are 
greater  numbers  of  this  species  of  fox  to  be  mat  with  than  the  former 
(Cants  Vvipa),  particularly  near  Jaffa,  about  Gaza,  and  in  Oa 
I  leave  others  to  determine  which  of  these  is  the  fox  of  Samson." 


CANNABIS.  loa 

Fouil  Canute. 

The  remains  of  the  Dog  and  Wolf  have  been  found  in  Onset  Britain. 
If  there  were  no  historical  records  to  prove  that  the  wolf  was  once  an 
inhabitant  of  these  islands,  its  abundant  remains  would  testify  to  tha 
fact.  They  were  not  present  in  any  considerable  number  in  the  Bone- 
Caves  of  Kirkdale  which  were  so  diligently  examined  by  Dr.  Buck- 
land,  but  they  have  been  found  at  Paviland  in  Glamorganshire  and 
at  Oreeton  near  Plymouth.  After  alluding  to  the  difficulty  which 
was  more  particularly  expressed  by  Cuvier  of  distinguishing  between 
the  Wolf  and  the  Dog,  Professor  Owen  referring  to  some  specimens 
from  Kent's  Hole  says  :— "  The  more  important  points  of  concord- 
ance between  the  skull  from  Kent's  Hole  and  those  of  the  existing 
wolf  leave  no  reasonable  ground  for  doubting  their  specific  identity ; 
and  the  naturalist  who  does  not  admit  that  the  dog  and  the  wolf 
are  of  the  same  species,  and  who  might  be  disposed  to  question  the 
reference  of  the  British  Fossils  described  in  the  present  section  to  the 
wolf  must  in  that  case  resort  to  the  hypothesis  that  there  formerly 
existed  in  England  a  wild  variety  of  dog  having  the  law  and  con- 
tracted forehead  of  the  wolf,  aod  which  had  become  extinct  before 
the  records  of  the  human  race.  The  conclusion  however  to  which  my 
comparison  of  the  fossil  and  recent  bones  of  tha  large  Canida  have 
led  me  is,  that  the  wolves  which  our  ancestors  extirpated  were  of  the 
same  species  as  those  which,  at  a  much  more  remote  period,  left  their 
bones  in  the  limestone  caverns  by  the  side  of  the  extinct  bears  and 
hyaenas."  * 

Recognisable  remains  of  the  Dog  have  however  been  obtained  from 
Bone-Caves.  Dr.  Schmerling  has  described  and  figured  an  almost 
entire  skull,  two  right  rami  of  lower  jaws,  a  humerus,  ulna,  radius,  and 
some  smaller  bones,  indicating  two  varieties  of  the  domestic  dog,  from 
some  Bone-Caves  near  Liige. 

CANNA,  agenus  of  plants  belonging  to  the  natural  order  jsforan- 


free  style,  a  linear  obtuse  stigma.  There  are  several  species  of  this 
genus,  all  of  which  ore  known  by  the  name  of  Indian  Shot.  The;  ore 
inhabitants  of  South  America  aud  of  tha  East  Indies. 

C.  Indica  has  the  inner  limb  of  the  corolla  bifid,  the  segments 
lanceolate,  acuminate,  straight.  This  aperies,  with  C.  patent  and 
C.  coccinea,  are  common  plants  within  the  tropica  on  all  the  conti- 
nents. In  America  and  Brazil  they  are  known  by  the  common  name 
of  Wild  Plantains.  Their  leaves  are  large  and  tough,  and  are  mostly 
chosen  for  forming  envelopes  for  articles  of  commerce.  Hence  the 
French  call  these  plants  Balisiers.  The  seeds  of  most  of  the  species 
are  round,  black,  shining,  hard,  heavy,  and  about  tha  sixteenth  of  an 
Inch  in  diameter,  resembling  shot,  for  which  they  are  sometimes  used 
as  a  substitute.  They  are  roasted  and  employed  in  infusion  in  the 
same  manner  as  coffee.    They  yield  also  a  purple  dye. 

C.  tdulii  haa  smooth  leaves  and  sterna  coloured  at  the  base,  the 
roots  tuberous  and  large,  the  middle  segment  of  the  corolla  very  short. 
This  is  one  of  the  species  of  the  order  the  rootstock  of  which  is  used 
for  making  arrowroot.  Nearly  all  the  species  contain  starch  in  the 
rootstock,  which  renders  them  fit  to  be  used  as  food  after  being 
Cooked.  The  starch  is  separated  by  tearing  the  rootstock  in  pieces 
and  submitting  it  to  the  action  of  water.  The  water  with  the  starch 
suspended  is  poured  off  from  tha  ligneous  portion  of  the  rootstock, 
and  the  starch  is  afterwards  allowed  to  subside.  Clualus  says  that 
the  C.  Intra  grows  in  the  open  air  in  Spain  and  Portugal,  and  that  the 
inhabitants  of  those  countries  use  the  seeds  for  making  rosaries. 

Many  of  the  species  will  bear  the  open  air  in  the  summer  in  this 
oountry.  They  require  a  light  rich  soil,  and  may  he  increased  by 
dividing  the  roots  or  by  sowing  the  seed.  They  should  be  planted 
out  in  a  worm  border  early  in  the  summer. 

(Loudon,  Encydopcrdia  of  Plant:) 

CANNABINACE.*,  Hempviartt,  the  Hcmp_  Tribe,  a  natural  order 
of  Exogenous  Plants.  This  Utile  order  which  has  been  separated 
from  Urticacea  embraooa  two  well-known  plants,  the  Hop  (i/umultu 
Lujwlut)  and  the  Hemp  (Cannuiii  laliva).  They  are  distinguished 
from  the  Nettle  Tribe  by  having  a  solitary  suspended  ovule,  and  a 
hooked  ex -albuminous  embryo,  with  a  superior  radicle.  [Humulcb; 
Cahkasds.] 

CANNABIS  (in  Greek  KaWaffii,  and  in  Latin  also  Cannabii),  a 
genua  of  plants  belonging  to  the  natural  order  Cannabinaeta. 

Oannabu  taiiva,  the  Common  Hemp,  is  a  plant  nearly  allied 
botanically  to  the  nettle,  with  which  it  even  agrees  in  its  general 
appearance.  It  is  an  annual  dioecious  plant,  with  erect  nearly-simple 
stems  from  i  to  6  feet  high,  and  covered  with  rigid  hairs.  The 
leaves  are  either  alternate  or  opposite,  digitate,  and  stalked ;  the 
leaflete  are  five  in  number,  narrow,  lanceolate,  sharp-pointed,  serrated, 
rough,  pale-green  on  the  under  side ;  the  uppermost  leaves  have 
only  three  leaflets.  Tha  male  flowers  grow  in  little  bunches  at  the 
axils  of  the  upper  leaves  ,*  they  are  pendulous  from  short  stalks,  and 
have  a  calyx  of  five  spreading  narrow  lanceolate  sepals,  containing 
five  stsmens.  The  female  Sowers  appear  in  close  leafy  dusters  at  the 
axils  of  the  upper  leaves,  and  consist  of  a  roundish  calyx,  split  half- 
way down  into  two  parts,  and  containing  a  simple  1-celled  ovary 
terminated  by  a  couple  of  awl-shaped  stigmas.  The  fruit  ia  a  lenticular 
body,  looking  like  and  commonly  called  a  seed. 

This  is  the  only  species  known ;  it  is  said  to  be  a  native  of  Persia, 
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and  is  certainly  wild,  according  to  Roxburgh,  "  among  the  hills  and 
mountains  north  of  India,  as  well  as  common  everywhere  in  the 
gardens  of  the  natives  throughout  Asia."  It  is  now  universally 
distributed  over  the  north  of  Europe.  Herodotus,  iv.  74,  describes  it 
as  growing  in  Scythia,  north  of  the  Danube,  a  country  which  he 
had  visited.  We  must  from  this  conclude  that  the  plant  is  really  a 
native  of  north  and  east  Europe. 

It  is  from  its  possessing  a  remarkably  tough  kind  of  woody  tissue 
capable  of  being  manufactured  into  linen  and  cordage,  that  hemp  is 
best  known ;  and  for  its  good  qualities  in  this  respect  it  is  unrivalled 
among  the  many  species  possessing  similar  properties.  But  it  also 
contains  a  deleterious  narcotic  secretion  of  great  energy.  If  one 
remains  for  any  length  of  time  amongst  a  plantation  of  young  hemp, 
head-ache  and  vertigo  are  often  the  result;  in  hotter  countries 
these  effects  are  much  more  violent,  a  kind  of  intoxication  being 
speedily  produced.  Oriental  nations  have  taken  advantage  of  this 
to  add  another  to  the  list  of  intoxicating  drugs,  which  they  contrive 
to  substitute  for  the  forbidden  wine  of  western  people.  The 
powdered  leaves  mixed  with  some  kind  of  aromatic  are  infused  in 
water  and  drunk,  when  a  drowsy  ecstatic  feeling  comes  on,  which  is 
said  to  be  much  more  agreeable  than  that  produced  by  opium.  The 
leaves  are  also  mixed  with  tobacco  for  smoking.  The  two  chapters  of 
Herod.,  iv.  74,  75,  are  curious  as  to  its  intoxicating  effects,  Ac.  The 
drug  obtained  from  hemp  is  called  bang,  or  haachish,  or  cherris : 
gangika  or  gfanga,  kinnab,  subjah,  majah,  are  other  names  for  it. 
The  seeds  of  hemp  abound  in  a  thick  mucilage,  and  are  used  medi- 
cinally for  the  preparation  of  emulsions :  a  useful  oil  is  obtained 
from  them  by  pressure.  The  hemp  develops  its  active  properties 
more  in  warm  climates,  hence  for  medicinal  purposes  it  is  brought 
into  this  country  from  India  under  the  name  of  Cannabis  Indica. 

CANNON-BALL-TREK    [Couroupita.] 

CANTHA'RIDJE,  a  family  of  Coleopterous  Insects  of  the  section 
Trachtlides.  It  has  the  following  characters : — Hooks  of  all  the  tarsi 
cleft;  antennae  generally  filiform;  head  usually  broader  than  the 
thorax,  and  divided  posteriorly  by  an  indentation ;  thorax  for  the 
most  part  narrower  behind  than  before ;  elytra  soft  and  flexible,  and 
in  most  of  the  species  inclosing  the  sides  of  the  abdomen.  The  genus 
Canlharia  may  be  distinguished  from  other  genera  of  this  family  by 
the  following  characters : — Antennae  long  and  filiform,  the  second 
'  joint  very  short ;  maxillary  palpi  short,  the  joints  nearly  equal,  the 
terminal  joint  slightly  exceeding  the  others  in  bulk;  head  a  little 
wider  than  the  thorax,  which  is  slightly  elongated,  and  has  the 
anterior  part  suddenly  narrowed,  forming  as  it  were  a  neck ;  elytra 
elongate,  and  somewhat  linear. 

Cantharia  vesicatoria,  the  Spanish  Fly,  or  Blister-Beetle,  is  well 
known  for  its  medical  uses.  [Cantharis  vesicatoria,  in  Arts  and 
So.  Div.]  It  is  about  three-quarters  of  an  inch  in  length,  and  of  a 
bright-green  colour ;  the  legs  and  antennae  are  bluish-black. 

This  insect  is  found  but  rarely  in  this  country.  It  appears  in  the 
month  of  June  and  frequents  ash-trees,  upon  the  leaves  of  which  it 
feeds.  C.  vesicatoria  is  also  found  in  France,  but  in  Italy  and  Spain 
it  appears  to  be  most  abundant. 

When  touched  these  insects  feign  death,  and  emit  an  odour  of  a 
highly  penetrating  nature.  Their  larvae  live  in  the  ground,  and  feed 
upon  the  roots  of  plants. 

CANTHARIS.    [Cantharim.] 

CANTHARUS,  a  genus  of  Acanthopterygious  Fishes  belonging  to 
the  family  Sparidas.  It  has  a  deep  compressed  body ;  a  single  elon- 
gated dorsal  fin ;  teeth  of  rather  small  size,  numerous,  conical,  placed 
m  several  rows,  those  of  the  outer  row  rather  larger  and  more  curved 
than  those  forming  the  inner  rows;  mouth  rather  small;  branchi- 
ostegous  rayB,  six.  (YarrelL)  One  species  of  this  genus  appears  on 
the  coasts  of  Great  Britain,  the  C.  grisem  of  Cuvier  and  Valenciennes. 
It  is  the  Sparue  lineatus  of  Montagu.  It  is  common  on  the  coasts  of 
Kent,  Sussex,  and  Devonshire,  where  it  is  called  the  Black  Bream. 
It  is  also  called  the  Black  Sea-Bream,  but  it  is  a  different  fish  from 
the  Sea-Bream  (PageUus  centrodontus).  Mr.  Yarrell  says,  "  It  enters 
harbours,  and  is  frequently  taken  by  anglers  from  rocks  and  pier- 
heads." It  takes  common  baits,  but  Beems  principally  to  feed  on 
marine  vegetables. 

CAOUTCHOUC.    [IiroiA-RuBBKB.] 

CAOUTCHOUC,  FOSSIL.    [Bitumen.] 

CAPERCALI,  CAPERKALLY,  or  CAPERCALZE,  the  Scotch 
name  for  the  Capercail,  Wood-Grouse,  or  Cock  of  the  Wood,  the 
Tetrao  Ifrogallus  of  Linnaeus. 

Pennant  refers  this  bird  to  the  Coc  de  Bois,  or  Faisan  Bruyant,  of 
Belon,  and  the  Qallo  Cedrone  of  the  Italians ;  and  it  is  very  probable 
that  these  and  other  names,  namely,  Qallo  di  Monte,  Gallo  Selvatico, 
Qallo  Alpestre,  Fasan  Negro,  and  Fasiano  Alpestre,  were  applied  both 
to  the  Caperkally  and  the  Black-Cock,  according  to  the  different 
localities  where  the  species  occurred.  [Black-Cock.1  Part  of  Belon's 
description  of  his  Coc  de  Bois — such,  for  example,  as  the  plume 
"si  noire  et  reluisant  au-dessous  du  col,  et  de  l'estomach,  qu'elle 
monstre  en  estre  tout©  changeante,"  and  the  tail  with  the  feathers 
"voultees,  c'est  a  dire  courbees  en  arc,  et  larges  par  le  bout,  ayant 
queique  petitea  madrures  blanches,"  might  apply  to  the  Black-Cock, 
while  "the  size  approaching  to  that  of  the  peacock" — "the  head  not 
less  than  that  of  a  bustard,  with  the  great  massive  trenchant  beak," 


._ .  much  more  applicable  to  the  Caperkally,  which  is  Le  Grand 
Coq  de  Bruyeres  of  Brisson,  the  Coq  de  Bruyere  ou  Tetrao  of  Buffon, 
Kjader  of  the  '  Fauna  Suecica,'  Tjaderhona  of  Hasselquist,  the  Tetrao 
Auerhan  of  Temminck,  Auer  Hahn  of  Frisch,  Auerwaldhuhn  of 
Bechstein,  the  Peacock  of  the  Wood  (Pavo  gylvatru)  of  Giraldus 
Cambrensis,  Capricalca  of  Sibbald,  the  Cock  of  the  Mountain  or 
Wood  (called  by  the  Venetians  Qallo  di  Montagna)  of  Willughby, 
the  Cock  of  the  Wood  or  Mountain  of  Ray,  Wood  or  Great  Grous  of 
Pennant,  Ceiliog  Coed  of  the  ancient  British,  UrogaUus  teu  Tetrao 
major  of  Aldrovand,  Tetrao  UrogaUus  of  Linnaeus,  and  UrogaUus 
vulgaris  of  Fleming. 

Temminck  says  that  this  bird  is  numerous  in  the  north  of  Asia, 
and  in  Russia  towards  Siberia :  and  that  it  is  common  in  Livonia, 
sufficiently  abundant  in  Germany,  in  Hungary,  fend  in  certain  parts 
of  the  Archipelago  :  he  adds  that  it  is  more  rare  in  France,  and  never 
found  in  Holland.  Pennant  states  that  these  birds  are  common  in 
Scandinavia,  Germany,  France,  Italy,  and  several  parts  of  the  Alps. 
It  is  added  in  a  note,  on  the  authority  of  Hasselquist,  that  the  bird 
was  shot  in  the  Isle  of  Milo  on  a  palm-tree,  and  on  that  of  Belon  that 
it  is  found  in  Crete ;  and  it  is  observed  that  the  English  translator  of 
Hasselquist  gives  a  false  name  to  it,  calling  it  Black  Game.  Mr. 
Lloyd  says  that  it  is  to  be  found  in  most  parts  of  the  Scandinavian 
peninsula;  indeed  as  far  to  the  north  as  the  pine-tree  flourishes, 
which  is  very  near  to  the  North  Cape  itself.  He  adds  that  the  bird 
is  very  rare  in  the  more  southern  of  the  Swedish  provinces. 

That  it  was  once  frequent  in  the  British  Islands  there  is  no  doubt, 
though  it  is  now  utterly  extinct  as  a  wild  British  species.  Ray  says : 
"Anglia  hunc  non  alit.  In  Hibernid  inveniri  dicitur."  Pennant 
writes  :  "  This  species  is  found  in  no  other  part  of  Great  Britain  than 
the  Highlands  of  Scotland,  north  of  Inverness,  and  is  very  rare  even 
in  those  parts.  It  is  there  known  by  the  name  of  Capercalze,  Auer- 
calze,  and  in  the  old  law-books  Caperkally — the  last  signifying  the 
Horse  of  the  Woods — this  species  being,  in  comparison  of  others  of 
the  genus,  pre-eminently  large."  He  also  says :  "  In  our  country  I 
have  seen  one  specimen,  a  male,  killed  in  the  woods  of  Mr.  Chisolme, 
to  the  north  of  Inverness.  About  the  year  1760  a  few  were  to  be 
found  about  Thomas  Town,  in  the  county  of  Tipperary,  but  I  suspect 
that  the  breed  is  now  extinct  in  every  part  of  Ireland."  Graves 
(1813)  Bays:  "This  species  is  nearly  extinct  in  Great  Britain;  two 
instances  of  its  being  killed  in  Scotland  within  these  few  years  are 
the  only  satisfactory  accounts  we  have  received  of  its  being  recently 
found  in  these  kingdoms.  One  was  killed  by  a  gentleman  of  the  name 
of  Henderson  near  Fort  William  about  six  years  ago,  and  sent  to 
Dundee ;  but  the  vessel  that  conveyed  it  to  London  was  detained  so 
long  on  the  passage  that  the  bird  became  so  putrid  that  only  the 
head  and  legs  could  be  preserved.  The  other  specimen  was  shot  by 
Captain  Stanton  near  Burrowstoneness  two  winters  ago ;  they  were 
both  males.  Some  few  are  said  to  be  yet  remaining  in  the  pine 
forests  of  Scotland,  and  also  in  the  mountainous  parts  of  Ireland." 
Bewick  speaks  of  it  as  very  rare  in  Great  Britain.  In  the  last  edition 
of  Montagu  (1833)  it  is  stated  that  the  bird  was  last  seen  in  1760  in 
the  woods  of  Strathglass,  that  it  continued  in  Strathspey  till  1745, 
and  that  recent  attempts  have  been  made  to  re-introduce  it  from 
Norway  without  success.  Selbv  (1825)  alludes  to  its  extirpation, 
and  omits  the  species.  Jenyns  (1835)  observes  that  it  was  formely 
abundant  in  the>  mountainous  forests  of  Scotland  and  Ireland,  but 
that  it  is  now  extirpated.  A  living  pair  came  into  the  possession  of 
the  Zoological  Society  of  London,  but  they  did  not  long  survive  the 
loss  of  liberty. 

"A  few  years  ago,"  writes  Mr.  Lloyd  in  his  interesting  'Field 
Sports,'  "  I  procured  a  brace  of  those  birds,  consisting  of  cock  and 
hen,  for  a  friend  of  mine,  Mr.  Thomas  Fowell  Buxton,  the  member 
for  Weymouth,  then  resident  at  Cromer  Hall  in  Norfolk.  After  a 
lapse  of  a  few  months  the  hen  laid  six  eggs,  and  from  these,  in  process 
of  time,  six  capercali  were  produced.  The  chicks  lived  until  they 
had  attained  to  a  very  considerable  size,  when,  owing  to  the  effects, 
as  it  was  supposed,  of  a  burning  sun,  to  which  they  had  been 
incautiously  exposed,  the  whole  of  them,  together  with  the  mother, 
died.  ^  On  this  mishap  the  old  cock,  the  only  survivor,  was  turned 
loose  into  the  game  preserves,  where  he  remained  in  a  thriving  con- 
dition for  about  a  year  and  a  halt  At  last  however  he  also  met  his 
doom,  though  this  was  supposed  to  be  owing  rather  to  accidental 
than  natural  causes." 

In  further  corroboration  of  the  fact  that  the  Capercali  will  breed 
when  in  confinement,  we  make  the  following  quotation  from  Mr. 
Nilsson's  work.'  That  gentleman's  authority  was  the  bfwer  director 
of  Uhr ;  and  the  birds  alluded  to  were  at  a  forge  in  the  province  of 
Dalecarlia : — 

"  They  were  kept  together  during  the  winter  in  a  large  loft  over  a 
barn,  and  were  fed  with  corn,  and  got  occasionally  a  change  of  fresh 
spruce-fir,  pine,  and  juniper  sprigs.  Early  in  the  spring  they  were 
let  out  into  an  inclosure  near  the  house,  protected  by  a  high  and 
close  fence,  in  which  were  several  firs  and  pines,  the  common  trees  of 
the  place.  In  this  inclosure  they  were  never  disturbed ;  and  during 
the  sitting  season  no  one  approached  except  the  person  who  laid  in 
the  meat,  which  at  that  time  consisted  of  barley,  besides  fresh  sprigs 
of  the  kinds  before  mentioned.  It  is  an  indispensable  rule  that  they 
shall  have  lull  liberty,  and  remain  entirely  undisturbed,  if  the  hens 
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are  to  sit  and  hatch  their  young.  As  soon  as  this  had  occurred,  and 
the  brood  were  out,  they  were  removed  to  the  yard,  which  was  also 
roomy,  and  bo  closely  fenced  that  the  young  ones  could  not  escape 
through ;  and  within  this  fence  were  hedges  and  a  number  of  bushes 
planted.  Of  the  old  ones  one  of  the  wings  was  always  clipped,  to 
prevent  their  flying.  I  have  seen  several  times  such  broods,  both  of 
black  game  and  capercali,  eight  to  twelve  young  ones  belonging  to 
each  hen.  They  were  so  tame  that,  like  our  common  hens,  they 
would  run  forward  when  corn  was  thrown  to  them.  They  should 
always  have  a  good  supply  of  sand  and  fresh  water." 

M.  Greiff  gives  the  following  directions  for  rearing  the  young : — 

"  The  eggs,  usually  so  called,  to  be  found  in  ant-hills  and  stubble, 
are  to  be  gathered ;  hard  boiled  eggs  are  to  be  chopped  and  mixed 
amongst  fine  moistened  barley-meal ;  also  pea-haulm  and  trefoil-grass 
are  to  be  given  them  for  food,  and  water  to  drink,  which  must  be 
placed  so  that  they  cannot  overturn  the  pitcher,  for  they  suffer  very 
much  if  they  get  wet  when  they  are  young.  Dry  sand  and  mould 
they  never  should  be  without.  When  they  get  larger,  and  cabbage- 
leaves,  strawberries,  cranberries,  and  blueberries  are  to  be  had,  they 
are  fond  of  such  food :  and  when  they  are  full  grown  they  eat  barley 
and  wheat ;  and  in  winter  they  should  get  young  shoots  of  pine  and 
birch-buds.  I  have  seen  many  people  who  thought  they  treated 
young  birds  well  by  giving  them  juniper  berries ;  but  they  never 
resort  to  this  kind  of  food  but  in  case  of  necessity." 

The  following  observations  of  Professor  Nilsson  show  how  well 
this  bird  is  adapted  for  the  game  preserve : — 

"  When  the  capercali  is  reared  from  the  time  of  being  a  chicken, 
he  frequently  becomes  as  tame  as  a  domestic  fowl,  and  may  be  safely 
left  by  himself.  He  however  seldom  loses  his  natural  boldness,  and, 
like  the  turkey-cock,  will  often  fly  at  and  peck  people.  He  never 
becomes  so  tame  and  familiar  as  the  black-cock.  Even  in  his  wild 
state  the  capercali  frequently  forgets  his  inherent  shyness,  and  will 
attack  people  when  approaching  his  place  of  resort  Mr.  Alderberg 
mentions  such  an  occurrence.  During  a  number  of  years  an  old 
capercali  cock  had  been  in  the  habit  of  frequenting  the  estate  of 
Villinge  at  Wermdo,  who,  as  often  as  he  heard  the  voice  of  people  in 
the  adjoining  wood,  had  the  boldness  to  station  himself  on  the  ground, 
and,  during  a  continual  flapping  of  his  wings,  pecked  at  the  legs  and 
feet  of  those  that  disturbed  his  domain." 

For  the  details  of  the  experiment  made  by  Lord  Fife  in  the  years 
1828,  1829,  1830,  and  1831,  we  must  refer  the  reader  to  Mr.  Wilson's 
interesting  paper  in  'Jameson's  Journal '  for  July  1832.  Suffice  it  to 
say  that,  after  some  failures,  Mr.  Wilson,  in  August,  1831,  saw  at 
Braemar  five  young  Capercali  which  had  been  hatched  there,  and 
were,  with  their  parents,  in  good  health.  The  intention  of  the  Thane 
was,  "  as  soon  as  some  healthy  broods  had  been  reared  in  confinement 
to  liberate  a  few  in  the  old  pine  woods  of  Braemar,  and  thus  eventually 
to  stock  with  the  finest  of  feathered  game  the  noblest  of  Scottish 
forests."  In  1844  five  young  birds  were  hatched  in  the  aviary  of  the 
late  Lord  Derby  at  Knowsley.  * 

Temminck  makes  the  food  to  consist  of  many  sorts  of  berries,  the 
buds  and  young  shoots  of  the  leaves  of  trees  and  of  alpine  shrubs ; 
also  of  insects,  but  rarely  of  seeds.  Mr.  Lloyd  says  that  it  feeds 
principally  on  the  leaves  of  the  Scotch  fir  (Tal),  and  very  rarely  on 
those  of  the  spruce  (Gran) :  also  on  juniper  berries,  cranberries, 
blueberries,  and  others  common  to  the  northern  forests,  and  occasi- 
onally in  the  winter  time  on  the  buds  of  the  birch,  &c  The  young, 
he  says,  are  for  the  most  part  sustained  at  first  on  ants,  worms, 
insects,  &c 

Temminck  sayB  that  the  nest  is  formed  in  high  herbage  and  under 
bushes,  and  that  the  hen  lays  from  6  to  16  obtuse  eggs  of  a  dirty 
white  colour,  marked  with  yellowish  spots.  Latham  states  that  he  is 
well  informed  that  the  nest  of  one  found  in  Scotland  was  placed  on  a 
Scotch  pine :  "  if  so,"  says  Montagu,  "  it  differs  from  all  the  genus, 
who  are  known  to  lay  their  eggs  on  the  bare  ground."  Mr.  Lloyd, 
who  had  the  best  opportunities  for  ascertaining  the  fact,  observes  that 
the  hen  makes  her  nest  upon  the  ground,  and  lays  from  6  to  12  eggs, 
and  that  her  young  keep  with  her  till  towards  the  approach  of  winter ; 
but  that  the  cocks  separate  from  the  mother  before  the  hens.  The 
same  author  describes,  evidently  from  personal  observation,  the  '  lek,' 
or  play,  of  the  male  in  the  breeding  season,  and  as  it  is  in  itself  most 
interesting,  and  corrects  some  errors  which  have  gone  abroad  on  the 
subject,  we  make  no  apology  for  inserting  it : 

"  At  this  period,  and  often  when  the  ground  is  still  deeply  covered 
with  snow,  the  cock  stations  himself  on  a  pine  and  commences  his 
love-song,  or  play  as  it  is  termed  in  Sweden,  to  attract  the  hens  about 
him.  This  is  usually  from  the  first  dawn  of  day  to  sunrise,  or  from  a 
little  after  sunset  until  it  is  quite  dark.  The  time  however  more  or 
less  depends  upon  the  mildness  of  the  weather,  and  the  advanced  state 
of  the  season. 

"  During  his  play  the  neck  of  the  capercali  is  stretched  out,  his  tail 
is  raised  and  spread  like  a  fan,  his  wings  droop,  his  feathers  are  ruffled 
up,  and,  in  short,  he  much  resembles  in  appearance  an  angry  turkey- 
cock.  He  begins  his  play  with  a  call  something  resembling  '  poller, 
poller,  peller ;  these  sounds  he  repeats  at  first  at  some  little  intervals ; 
but  as  he  proceeds  they  increase  in  rapidity  until  at  last,  and  after 
perhaps  the  lapse  of  a  minute  or  so,  he  makes  a  sort  of  gulp  in  his 
throat,  and  finishes  with  sucking  in  as  it  were  his  breath. 


"During  the  continuance  of  this  latter  process,  which  only  lasts  a 
few  seconds,  the  head  of  the  capercali  is  thrown  up,  his  eyes  are 
partially  closed  and  his  whole  appearance  would  denote  that  he  is 
worked  up  into  an  agony  of  passion.  At  this  time  his  faculties  are 
much  absorbed,  and  it  is  not  difficult  to  approach  him  :  many  indeed, 
and  among  the  rest  Mr.  Nilsson,  assert  that  the  capercali  can  then 
neither  see  nor  hear;  and  that  he  is  not  aware  of  the  report  or  flash 
of  a  gun,  even  if  fired  immediately  near  to  him.  To  this  assertion  I 
cannot  agree,  for  though  it  is  true  that  if  the  capercali  has  not  been 
much  disturbed  previously  he  is  not  easily  frightened  during  the  last 
notes,  if  so  it  may  be  termed,  of  his  play ;  should  the  contrary  be  the 
case,  he  is  constantly  on  the  watch,  and  I  have  reason  to  know  that 
even  at  that  time,  if  noise  be  made,  or  that  a  person  exposes  himself 
incautiously,  he  takes  alarm  and  immediately  flies. 

"  The  play  of  the  capercali  is  not  loud,  and  should  there  be  wind 
stirring  in  the  trees  at  the  time,  it  cannot  be  heard  at  any  considerable 
distance.  Indeed  during  the  calmest  and  most  favourable  weather  it 
is  not  audible  at  more  than  two  or  three  hundred  paces. 

"  On  hearing  the  call  of  the  cock,  the  hens,  whose  cry  in  some 
degree  resembles  the  croak  of  the  raven,  or  rather  perhaps  the  sounds 
'gock,  gock,  gock,'  assemble  from  all  parts  of  the  surrounding  forest. 
The  male  bird  now  descends  from  the  eminence  on  which  he  was 
perched  to  the  ground,  where  he  and  his  female  friends  join  company. 
The  capercali  does  not  play  indiscriminately  over  the  forest,  but  ho 
has  his  certain  stations,  '  Tjador-lek,'  which  may  perhaps  be  rendered 
his  playing  grounds.  These  however  are  often  of  some  little  extent. 
Here,  unless  very  much  persecuted,  the  song  of  these  birds  may  be 
heard  in  the  spring  for  years  together.  The  capercali  does  not  during 
his  play  confine  himself  to  any  particular  tree,  as  Mr.  Nilsson  asserts 
to  be  the  case,  for  on  the  contrary  it  is  seldom  he  is  to  be  met  with 
exactly  on  the  same  spot  for  two  days  in  succession. 

"  On  these  lek  several  capercali  may  occasionally  be  heard  playing 
at  the  same  time ;  Mr.  Greiff,  in  his  quaint  way,  observes '  it  then 
goes  gloriously/  But  so  long  as  the  old  male  birds  are  alive  they  will 
not,  it  is  said,  permit  the  young  ones  or  those  of  the  preceding  season 
to  play.  Should  the  old  birds  however  be  killed,  the  young  ones  in 
.the  course  of  a  day  or  two  usually  open  their  pipes.  Combats,  as  it 
may  be  supposed,  not  ^infrequently  take  place  on  these  occasions, 
though  I  do  not  recollect  having. heard  of  more  than  two  of  those 
birds  being  engaged  at  the  same  tune. 

"  Though  altogether  contrary  to  law,  it  is  now  that  the  greatest 
slaughter  is  committed  among  the  capercali ;  for  any  lump  of  a  fellow 
who  has  strength  to  draw  a  trigger  may,  with  a  little  instruction, 
manage  to  knock  them  down.  But  as  the  plan  of  shooting  these 
noble  birds  during  their  play  is  something  curious  I  shall  do  my  best 
to  describe  it. 

"  It  being  first  ascertained  where  the  lek  is  situated,  which  is  com- 
monly known  to  the  peasants  and  others  in  the  vicinity,  the  sportsman 
(if  so  he  may  be  called)  proceeds  to  the  spot,  and  listens  in  profound 
silence  until  he  hears  the  call  of  the  cock.  So  long  however  as  the 
bird  only  repeats  his  commencing  sound  he  must,  if  he  be  at  all  near 
to  him,  remain  stationary ;  but  the  instant  the  capercali  comes  to  the 
wind-up,  the  gulp,  &a,  during  which,  as  I  have  said,  his  faculties  of 
both  seeing  and  hearing  are  in  a  degree  absorbed,  then  he  may 
advance  a  little.  But  this  note  lasts  so  short  a  time  that  the  sportsman 
is  seldom  able  to  take  more  than  three  or  four  steps  before  it  ceases, 
for  the  instant  that  is  the  case  he  must  again  halt,  and  if  in  an  exposed 
situation  remain  fixed  like  a  statue.  This  is  absolutely  necessary, 
for  during  his  play,  excepting  when  making  the  gulp,  &c,  the  capercali 
is  exceedingly  watchful,  and  easily  takes  the  alarm.  If  all  remain 
quiet,  the  bird  usually  goes  on  again  immediately  with  his  first  strain ; 
and  when  he  once  more  comes  to  the  final  note,  the  sportsman  advances 
as  before,  and  so  on,  until  he  gets  within  range  of  Bnot. 

"  To  become  a  proficient  at  this  sport  requires  a  good  deal  of  prac- 
tice. In  the  first  place  a  person  must  know  how  to  take  advantage  of 
the  ground  when  advancing  upon  the  capercali,  for,  if  full  daylight, 
this  is  hardly  practicable  (whatever  may  be  said  to  the  contrary)  in 
exposed  situations ;  and  in  the  next,  that  he  may  not  move  forward 
excepting  upon  the  note  which  is  so  fatal  to  that  bird.  This  is  likely 
enough  to  happen  if  it  be  an  old  cock  that  has  been  previously 
exposed  to  shots,  for  he  often  runs  on,  as  I  have  repeatedly  heard 
him,  with  'peller,  peller,  peller,'  until  one  supposes  he  ib  just  coming 
to  the  gulp,  when  he  suddenly  makes  a  full  stop.  If  therefore  a 
person  was  then  incautiously  to  advanoe  he  would  in  all  probability 
instantly  take  to  flight. 

"  At  the  lek  the  cocks  most  commonly  fall  the  sacrifice ;  for  the 
hens,  as  well  from  their  colour  more  resembling  the  foliage  of  the 
trees  as  from  the  sportsman  having  larger  and  better  game  in  view, 
usually  escape.  This  is  a  fortunate  circumstance ;  as  were  a  propor- 
tionate slaughter  to  take  place  among  the  latter  as  the  former,  the 
breed  in  many  parts  of  the  Scandinavian  peninsula  would  soon  be 
exterminated. 

"  Though  this  plan  of  shooting  the  capercali  during  the  spring  is 
common  throughout  most  parts  of  Scandinavia,  I  am  told  that  in 
Norrland  and  Wasterbotten,  from  whence  Stockholm  is  furnished 
with  its  principal  supplies  of  game,  that  destructive  practice  is  not 
generally  adopted.  This  arises  from  the  people  in  those  districts 
having  sense  enough  to  know  that  if  they  kill  too  many  of  the  cocks 
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in  tbn  spring,  there  is  little  probability  of  there  being  a  good  breed 
during  the  succeeding  autumn." 

Our  limits  will  not  permit  us  to  enter  into  the  details  of  the  more 
legitimate  cbace,  which  will  be  found  in  Mr.  Lloyd's  book  :  suffice  it 
to  sny  that  the  rifle  ia  the  instrument  need  by  the  fair  sportsmsn, 
and  that  in  the  course  of  hie  sport  Mr.  Lloyd  observed,  that  whan 
the  weather  ifl  cold  and  the  snow  loose  and  soft,  the  capercali 
not  unfrequentiy  buries  himself  beneath  its  aurfu.ee  during  the 
night  Benson,  and  once  in  a  while  be  found  the  bird  in  that 
situation  in  the  day-time ;  bo  that  the  old  wood-cuts  of  grouse 
nestling  under  the  anow  are  not  entirely  without  foundation.  sir. 
Lloyd  remarks  that  the  capercali  often  becomes  the  prey  of  the 
great  horned  owl.     [Bubo.] 

Aaan  article  of  food,  the  capercali  is  justly  admired  ;  and  the  rapidity 
of  communication  consequent,  upon  the  increased  and  increasing 
development  of  the  powers  of  steam  now  furnishes  annually  the  shops 
of  the  London  poulterers  with  a  supply  in  the  spring.  Some  assert  that 
at  certain  seasons  the  flavour  of  the  bird  is  rendered  extremely  un- 
pleasant by  the  fir-buda  which  then  form  its  food ;  but  those  which 
we  hate  tasted  were  excellent.  The  hen,  though  smaller,  is  in  our 
opinion  preferable  to  the  cock.  In  preparing  the  bird  for  roasting, 
the  breast  should  be  skinned  and  a  veal-caul  spread  over  it. 

Hale. — Elongated  feathers  of  the  throat  black  ;  the  rest  of  tha  head 
and  neck  ashy  black  ;  eyebrows  red ;  wings  and  scapulars  brown, 
sprinkled  with  small  black  dots ;  breast  changeable  green ;  bally  and 
abdomen,  black,  with  white  spots ;  rump  and  flanks  sprinkled  with 
ashy  aigsags  on  a  black  ground ;  tail-feathers  black,  with  soma  small 
white  spots  disposed  at  about  two  inches  from  their  extremities ;  bill 
nearly  3  inches  long,  Tory  strong,  hooked,  and  of  a  whitish  horn- 
colour;  iris  clear  brown  ;  length  about  2  feet  10  inches  ;  usual  weight 
from  8  to  12  lbs.  Graves  says  that  the  fine  specimen  from  which  his 
figure  was  taken  measured  3  feet  1  \  inch  in  length,  7  feet  G  inches  in 
breadth,  and  weighed  16  lbs,  2J  ounces. 


Capcrali  ( Tclrao  UrngaUia),  a 
Female. — Striped  and  spotted  with  red  or 


r,  black  and  white  : 
sat  deep  red ; 


feathers  of  the  head  bright  ruddy,  and  those  of  tin 
tail  ruddy,  striped  with  black  ;   bill  blackish-' 
third  less  than  that  of  the  male. 

Young  Hales,  after  their  first  Moult— Breast  of  a  lesa  lustrous  green 
than  in  the  old  birds,  and  the  ash-colour  predominating  over  the 
black;  aoms  red  feathers  spotted  with  black  are  scattered  irregularly 
over  the  plumage.  Before  the  first  moult  the  young  males  resemble 
the  females. 

Mr  Lloyd  says  that  the  capercali  occasionally  breed  with  the  black 
game,  the  product  of  which  are  In  Sweden  called  Racltlehanen  : 
these  partake  of  the  leading  characters  of  both  species  ;  but  their  rise 
and  colour  greatly  depend  upon  whether  the  connection  was  between 
the  capercali  cock  and  the  gray  hen,  or  vice  vers*.     "  Out  of  twenty 
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,  which  is  the  male,  two,  according  to  Mr.  Falk,  are  not 

alike;  and  the  difference  of  colour  observable  among  the  racklehijnsn, 
which  ia  the  female,  but  very  rare,  is  still  greater.  Racklehanen 
are  very  seldom  to  be  mot  with.  During  my  stay  in  Wermsland, 
however,  Mr.  Falk  had  two  of  these  birds  in  his  possession,  and  I 
myself  shot  a  third,"  The  bird  here  alluded  to  was  probably  the 
Rakelhan  (Tetroo  mafias  of  Meyer),  which  Temminck  observes,  some 
naturalists,  and  recently  M.  Nilsson,  have  erroneously  considered  a 
hybrid  between  the  Capercali  and  Black-Cook.  But  at  Braemar,  in 
1828,  in  consequence  of  the  death  of  the  hen  which  bad  been 
imported  with  a  cock,  a  common  barn-door  hen  was  introduced  to 
the  latter.  The  result,  according  to  Mr.  Wilson,  was,  that  she  laid 
several  eggs,  which  were  placed  under  other  hens ;  but  from  then 
eggs  only  ■  single  bird  was  hatched,  and  when  it  waa  Ant  observed 
it  waa  found  tying  dead.  It  was, '  howerer,  an  evident  male  or 
hybrid,  and  showed  such  unequivocal  marks  of  the  capercali 
character  as  could  not  be  mistaken 

CAPERS,  the  young  flower-buds  of  Capparit  spwwso.    [Comal- 


n  their  hair-like  minute- 
rist  of  arteries  and  veins, 
is  returning 


CAPlLLAJRE.    [Asurtdm.1 
CAPILLARY  VESSELS,  so  called  f 
nose.     The  blood-vessels  of  the  body  c 

the  arteries  carrying  the  blood  from  the  heart,  and  the  veins  return! 
it  to  the  heart.  The  blood-vessels  that  supply  tha  body  a 
arborescent,  that  is,  the  branches  which  spring  from  the  aorta 
successively  increase  in  number  and  diminish  m  sue  as  they  proceed 
from  the  heart  towards  their  ultimate  terminations  in  tbe  system. 
In  like  mariner  the  veins  divide.  These  ultimate  terminations  of 
the  arteries,  together  with  the  first  origins  of  the  veins,  oonstitute  s 
peculiar  system  of  vessels  termed  the  Capillary  System,  These 
capillary  vessels  are  too  minute  to  be  detected  by  the  naked  eye ; 
but  in  the  transparent  parts  of  the  body  of  a  living  animal,  when 
brought  under  the  field  of  the  microscope,  they  become  perfectly 
visible,  as  in  the  web  of  tha  frog's  foot,  the  mesentery  of  the 
rabbit,  the  tail  of  the  tadpole,  etc  The  greater  number  of  the 
arteries  and  Veins  are  then  seen  to  be  directly  continuous  with  each 
other,  no  substance  intervening  between  the  two  orders  of  vessela 
No  words  can  describe  the  beauty  of  the  sight  presented  by  the  Sow 
of  the  vital  fluid  through  these  minute  tubes.  Myriads  of  vessels 
not  visible  to  the  naked  eye  instantly  come  Into  view.  In  one  case 
the  direction  of  a  minute  artery  being  suddenly  altered  it  is  reflected 
on  itself,  and  thus  becomes  an  incipient  vein ;  in  other  cases  minute 
branches  are  sent  off  from  an  artery  into  a  parallel  vein ;  and  in  a 
third  case  several  minute  arterial  ratnifieatjons  are  continuous  with  a 
single  vein.  The  venous  capillaries  are  generally  larger  and  more 
numerous  than  the  arterial,  and  they  communicate  more  freely  with 
snob  other. 

The  minute  capillary  vessels  are  totally  distinct  both  in  structure 
and  office  from  the  large  trunks  from  which  they  spring.  All  the 
tunica  of  the  capillary  arteries  diminish  in  thickness  and  strength  ss 
the  tubes  lessen  in  size,  but  more  especially  the  middle  or  fibrous 
coat  [AnTIRT] ;  "  but  this  coat  may  still  be  distinguished  by  its 
colour  in  the  transverse  section  of  any  artery  whose  internal 
diameter  Is  not  less  than  the  tenth  of  a  line,  but  it  entirely  disappears 
in  vessela  too  small  and  too  remote  to  receive  the  wave  of  blood 
In  a  manifest  jet  But  while  the  membranous  tunica  diminish,  the 
nervous  filaments  distributed  to  them  increase.  The  smaller  and 
thinner  the  capillary  the  greater  the  proportionate  quantity  of  its 
nervous  matter;  and  this  is  most  manifest  in  organs  of  the  greatest 
irritability.  The  coats  of  the  capillaries  suoceaaively  becoming 
thinner  and  thinner  at  length  disappear  altogether,  and  the  vessels 
ultimately  terminate  in  mcmbrnneless  canals  formed  in  the  substance 
of  the  tissues," 

Of  the  capillary  arteries  which  it  has  been  stated  terminate  by 
direct  communication  with  the  capillary  veins,  some  are  large  enough 
to  admit  of  three  or  four  of  the  red  particles  of  the  blood  [Blood] 
abreast;  the  diameter  of  others  is  sufficient  to  admit  only  of  one; 
whilst  others  are  so  small  that  they  can  transmit  nothing  but  the 
serum  of  the  blood.  Their  prevalent  site  in  tbe  human  body  may  be 
stated  at  from  ipjnth  to  t^th  of  an  inch  when  naturally  tilled 
with  blood.  As  long  as  the  capillary  is  of  sufficient  magnitude  to 
receive  three  cr  four  blood  globules  abreast,  it  is  evident  that  it 
possesses  regular  parietes ;  but  by  far  tbe  greater  number,  before  tbey 
communicate  with  veins,  lose  altogether  their  membranous  coats. 
There  are  no  visible  openings  or  pores  in  the  sides  or  ends  of  the 
capillaries  by  means  of  which  the  blood  can  be  •xtravasoted 
preparatory  to  its  being  imbibed  by  the  veins.  There  is  nowhere 
apparent  a  sudden  psssage  of  the  arterial  into  the  venous  stream,  no 
abrupt  boundary  between  the  division  of  the  two  systems.  The 
arterial  streamlet  winds  through  long  routes,  and  describes  numerous 
turns  before  it  assumes  the  nature  and  takes  the  direction  of  a 
venous  streamlet.  The  ultimate  capillary  rarely  passes  from  a  lugs 
arterial  into  a  large  venous  branch. 

The  capillary  network  differs  in  the  ake  and  width  of  the  meshes 
in  different  parte.  It  is  very  close  in  the  lungs  and  in  the  choroid 
coat  of  the  eye ;  close  also  m  muscle,  in  the  skin,  and  in  most  parts 
of  the  mucous  membrane,  in  glands  and  secreting  structure*,  and  In 
the  gray  part  of  the  brain  and  spinal  cord.    On  the  other  hand,  it 
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mainly  by  the  capilloiy  vessels.  Their  action  is 
tion,  nutrition,  calorification,  and  erory  other  process  which  is 
indispensable  to  the  support  of  life.  From  experiment,  it  has  been 
inferred  that  these  vessels  possess  on  active  contractile  power 
altogether  independent  of  the  impulse  derived  from  the  heart  Under 
the  ordinary  condition  of  the  circulation,  the  blood  indeed  Sows 
through  these  capillary  vessels  by  the  force  communicated  to  the 
circulating  fluid  by  the  contraction  of  the  heart;  but  the  evidence 
wrought  forward  seems  to  indicate  that  stimulants  of  various  kinds 
applied  directly  to  the  capillary  arteries,  without  in  the  least  affecting 
the  heart's  action,  are  capable  of  modifying  to  a  considerable  extent 
the  action  of  the  capillaries ;  sometimes  causing  them  to  contract  and 
at  other  times  to  dilate ;  sometimes  quickening  the  flow  of  the  blood 
through  them ;  at  other  times  retarding  it,  and  not  unfrequently 
altogether  arresting  its  progress. 
For  an  account  of  the  development  of  the  capillaries,  see  Blood- 

CAPITULUM,  a  head  of  flowers,  a  particular  form  of  inflores- 
cence. Theoretically  botanists  consider  it  an  undeveloped  spike, 
the  axis  of  which  becomes  a  receptacle,  and  the  external  empty 
bracts  an  involucre.  It  really  consists  of  a  number  of  small  flowers, 
wbich  in  the  majority  of  plants  are  arranged  upon  an  elongated 
stalk,  or  arranged  upon  a  flattened  or  horizontal  stalk.  The 
Dandelion,  the  Daisy,  the  Groundsel,  and  all  Componla,  have 
an  inflorescence  of   this  nature ;  it  is  vulgarly  looked  upon  as  a 

CAPNEA.    [AcrcMiiDJ!.] 

CAPPARIDA'CE^;,  Capparidt,  the  Caper  Tribe,  a  natural  order  of 
Dicotyledonous  Polypetaloua  Plants,  having  a  superior  fruit,  parietal 
placentae,  an  embryo  carved  upon  itself,  without  albumen,  four  petals 
and  sepals,  a  great  number  of  stamens,  and  on  ovary  elevated  upon  a 
long  stalk.  They  are  known  from  Cruci/rnr  by  their  indefinite  sta- 
mens and  reniform  seeds.  All  of  them  appear  to  be  more  or  less 
acrid.  The;  are  bushes  or  herbs  found  all  over  the  tropica,  and  not 
extending  in  many  places  beyond  them.  Egypt  and  the  south  of 
Europe,  which  are  inhabited  by  Capparit  ipinoia  and  similar  species, 
offer  the  greatest  exceptions  to  the  rule. 

Some  of  the  American  species  of  Capparidacta  ore  very  poisonous ; 
others  act  as  vesica tones  ;  and  a  few  are  merely  stimulant.  To  the 
bitter  class  belongs  the  Cupparii  ipinota  of  the  south  of  Europe.    This 


CapST.Tree  (Cbpparij  iyiru*a). 
1,  An  expanded  flower;  1,  s petal;  J,  s calyx  with  the  stalked  ovary ;  4,  a 
borlaontsl  section  of  the  fruit ;  9,  a  lonfttDdlnal  section  of  the  seed ;  t,  an 
embryo  extracted  from  the  sssd-coat. 

plant  grows  naturally  upon  rooks  and  ruins  all  over  the  south  of 
France  and  Italy,  rendering  them  inconceivably  gay  with  its  large 
white  blossoms,  from  the  centra  of  each  of  which  there  springs  a  long 
tassel  of  deep  lilac  stamens.  The  flower-buds  constitute  the  Capers  of 
the  shops,  the  quality  of  which  depends  exclusively  upon  the  age  at 
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which  they  are  gathered,  the  smallest  and  youngest  being  the  dearest 
and  most  delicate,  and  the  largest,  and  oldest  the  coarsest  and  cheapest. 
On  an  avenge  each  plant  of  the  caper-bush  gives  a  pound  of  buds. 
The  consumption  of  capers  in  this  country  is  inconsiderable,  not 
amounting  to  more  than  about  60,000  lbs.  a  year. 

Several  other  species  of  Capparu  possess  stimulating  properties 
There  is  a  plant  found  in  the  neighbourhood  of  Carthajrena  called 
Frata  de  Buno,  supposed  to  be  a  Capparii,  the  fruit  of  wbich  is 
extremely  poisonous.  The  fruits  of  a  species  of  OrrUirra  are  eaten. 
Potaniiia  Koiandra  sets  as  a  vesicatory.  The  root  of  CUomt  dodtcam- 
dra  is  used  as  a  vermifuge  in  the  United  States.  The  order  has  28 
genera  and  about  310  species. 

CA  1'liK  JR,  a  sub-tribe  of  the  family  Buvida  amongst  the  Ruminant 
Mammalia,  and  equivalent  to  the  sub-tribes  Bona  [Bovids],  Anti- 
lopta,  Streptictrn  [Antilotkb],  and  Ovea  rOvu],  according  to  Dr. 
Qray's  arrangement  of  the  Mammalia  in  the  British  Museum.  The 
Cant™  include  what  are  commonly  known  by  the  name  of  Goats. 
The  classification  of  these  animals  has  been  the  cause  of  much  differ- 
ence of  opinion. 

Ray  established  three  genera  of  Ruminants  with  bisulcated  hoofs. 
1.  Bovimmgemo — the  Oxen.  2.  Ortnum  genut — the  Sheep.  3.  Co- 
prmum  ocntu— the  Goats;  comprising  the  Common  Goat,  the  Ibex, 
the  Chamois,  the  Gazr"~ 


id,  the  Sheep ;  of  the  third,  the  Goat ;  of  the  fourth,  the  Stag ; 
and  of  tbe  fifth,  the  Hog. 

Brisson's  fifth  order  consisted  of  those  quadrupeds  which  have  no 
incisor  teeth  in  the  upper  jaw,  but  have  eight  in  the  loner  jaw, 
and  the  hoof  cloven.  The  first  section  consists  of  those  which  have 
simple  horns ;  and  comprises,  as  genera,  the  Giraffe,  the  Goat, 
the  Sheep,  and  the  Ox.  The  quadrupeds  with  branched  horns,  the 
Stags,  follow. 

Linnosua  in  his  last  edition  (the  12th)  makes  Copra  the  fourth 
genus  of  his  fifth  order  (Peeoro),  placing  it  between  CervtiM  and  Owit  : 
the  genus  contained  the  species  i/trau,  Ibtx,  Mambrica  (Syrian  Goat), 
Rvpieapra  (Chamois),  S;c,  including  soma  of  the  Antelopes  and  Copra 
Amman  (Tragtlaphiu  and  Mmimoa  of  Geanar). 

Gmelin,  in  the  18th  edition  of  the  '  Systems  Nature,'  arranges  the 
genns  Copra  under  the  same  order,  between  AntUopt  and  (hit,  to 
which  latter  genus  he  transfers  the  Husmon,  Copra  Annum  (GmeL)  of 
Limuous,  Oris  Annum  of  Gmelin. 

Pennant,  in  the  first  and  third  edition  of  his  '  Synopsis,'  placed  the 
Goats  between  the  Sheep  and  the  Giraffe,  the  latter  being  followed  by 
the  Antelopes:  in  his'  British  Zoology'  the  Goats  are  arranged  between 
the  Sheep  and  the  Deer. 

M.  Lessen,  in  Us  'Manuel'  (1837),  arranges  the  Caprida  (Los 
Caprees)  between  the  Bovida  (Lea  Bovinees)  and  the  Ovidat  (Los 
Ovinees). 

In  both  his  editions  of  the  '  Regno  Animal,'  Cuvier  gives  the  Goats 
(Copra)  tho  same  position  under  his  Ruminants  a  Comes  Creusoe 
( CWicorriia — Hallow-Horned  Ruminants,  or  those  whose  horns  hare  a 
bony  core),  namely,  between  AntUopt  and  On*. 

Fischer  (1829)  arranges  the  genus  Capra  (which  he  divides  into  two 
sections — 1,  Barhatot,  Copra  of  authors  ;  %  Imberba,  Ova  of  authors) 
between  Aniilope  and  Sot, 

Dr.  J.  K.  Gray,  as  we  have  seen,  places  Cipro  among  the  Bovida. 
In  his  interesting  'Spicilegia  Zoologies '  (1830),  where  he  figures  the 
female  of  the  Nubian  Goat,  the  genns  appears  under  that  family.  He 
had  previously  so  arranged  it  in  the  '  Annals  of  Philosophy'  (1825) ; 
and  Mr.  W,  8,  H'Leay,  in  his  paper  '  On  the  Comparative  Anatomy  of 
certain  Birds  of  Cuba'  ('Limucan  Transactions '),  speaking  of  tho 
Mammalia,  observes  that  the  normal  and  aberrant  groups  were  dis- 
tinguished and  named  by  Aristotle  in  his  '  Historis  Animolinm,'  but 
had  not,  to  his  knowledge,  appeared  again  in  any  work  until  Dr.  Gray 
had  the  honour  of  reviving  them  in  the  '  Annals  of  Philosophy.' 

Referring  our  readers  to  the  works  of  Messrs.  F.  Cuvier,  De  Blainville, 
Deemarest,  Desmoulins,  Erxleben,  Geoffrey,  Hasselquist,  Illiger,  Lioh- 
tenstein,  Meyer,  Sohreber,  Shaw,  Zimmermann,  and  others,  for  their 
views  on  this  subject,  which,  however  interesting  and  desirable  for 
the  student,  our  limits  will  not  permit  us  to  dwell  on  hero,  ws  proceed 
to  notice  the  observations  of  Mr.  Hodgson  in  the  '  Zoological  Proceed- 
ings' for  ISM. 

Mr.  Hodgson,  after  remarking  on  the  difficulty  experienced  by 
zoologists  in  the  determination  of  distinctive  marks  adequate  for  the 
separation  of  the  genera  AnlUopt,  Capra,  and  Ovit,  insists  that,  as  he 
has  shown,  the  character  founded  on  the  presumed  absence  of  cavities 
in  the  cores  of  the  horns  connected  with  the  frontal  sinus  is  incorrect, 
and  he  conoeivea  that  the  value  of  the  characters  which  are  generally 
admitted  by  authors  as  distinguishing  betwsen  the  genera  Copra  and 
Oris  may  be  tested  by  a  comparison  of  the  wild  race  of  either  gonna 
which  belongs  to  the  Himalaya.  He  then  describes  Capra  Jharal, 
which  is  "  clad  in  close  short  hair,  and  without  the  least  vestige  of  a 
beard,"  as  related  to  the  Alpine  Myagri  and  to  Copra  Jenlaiea  and 
Oris  Nahoor  (Hodgson),  placing  them  both  under  the  tribe  Caprida 
(H.  Smith)  ;  end  having  completed  the  description  of  this  wild  goat  and 
wild  sheep,  he  proceeds  to  exhibit  the  points  of  difforanco  and  of 
resemblance  between  the  tr.-o  in  the  following  table  : — 
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Ooat. 
Whole  structure  stronger  and  more 

compact.  • 

Limbs  thicker  and  more  rigid. 
Hoofs  higher  and  more  compact. 
False  hoofs  well  developed*    • 
Head  smaller  and  finer. 
Facial  line  straight. 
Ears  shorter  and  rounded. . 


Sheep, 


Tail  short,  flat,  nude  below. 


Less  so. 


.    Feebler  and  more  slender. 

Lower  and  less  so. 
.    Evanescent. 
.    Longer  and  heavier. 

Cbaflron  arched. 
.    Longer  and  pointed. 
/  Longer,  less  depressed,  and  half  nude 

•  I      only. 
.    Croup  higher. 
.    Fore  and  hind  equal. 

•  Not  so. 
.    Not  so. 


and 


and 


Less  moist,  longer,  and  narrower. 

Horns  very  large,   not    keeled,    and 

turned  to  the  sides. 
Paler  and  duller. 
Short  and  equal. 


Withers  higher  than  croup.         . 
Fore  legs  stronger  than  hind. 
Croup  sloped  off.         •        .        • 
Odorous.        .        .        •        • 
Nose  moister,  with  nares  short 

wide.      ..... 

Horns    of   medial  slxe,  keeled, 

turned  upwards. 
Eye  darker  and  keener. 
Hair  long  and  unequal.  .        . 

Back  arched Back  straight 

Bears  change  of  climate  well.         .    .     Bears  it  11L 

*  confided  9Ukm't  Caprid0U?  "^  }  *  ^curious,  staid,  and  timid. 

Barks  trees  with  Its  horns,  feeding  on  )  Does  not  bark  trees,  and  is  less  addicted 

the  peel  and  on  aromatic  herbs.  •    •  I      to  aromatlcs. 
Xnflghtog,re«rsl^lfonitsh^leg^  L     fl  hu        ronB       ^  ^       tne 

and  lets  the  weight  of  its  body  fall        ^  of  fmpnlM  to  ^  of  wei  *ht. 

on  tne  adversary.    •        •        •        •  j 

In  describing  the  wild  sheep,  Mr.  Hodgson  observes  that  the  horns 
are  inserted  high  above  the  orbits  on  the  crown  of  the  forehead,  touch- 
ing nearly  at  the  base  with  their  whole  depth,  and  carrying  the  frontal 
bones  very  high  up  between  them,  the  parietals  being  depressed  in  an 
equal  degree.  The  goat's  skull  has,  he  states,  the  same  form,  but  less 
strikingly  developed ;  and  he  seems  to  think  that  this  form  of  the 
skull  would  afford  a  just  and  general  mark  to  separate  Oris  and  Copra 
from  Cervtu  and  AntUope,  remarking  that  there  is  a  gradation  of  cha- 
racters in  this  respect  among  the  Antelopes  tending  to  the  Caprine 
type  in  their  general  structure.  Mr.  Hodgson  thus  concludes :  "  The 
goat  and  sheep  have  in  common  hair  and  wool ;  no  beard ;  no  subor- 
bital sinuses;  evanescent  muzzle ;  no  inguinal  pores ;  horns  in  contact 
at  the  top  of  the  head;  knees  and  sternum  callous;  angular  and 
transversely  wrinkled  horns;  striated  ears;  two  teats  only  in  the 
females ;  horns  in  both  sexes ;  and,  lastly,  incisors  of  precisely  the 
same  form.  Of  the  various  diagnostics  then  proposed  by  Colonel 
Hamilton  Smith,  it  would  seem  that  the  following  only  can  be  per- 
fectly relied  on  to  separate  Ovu  from  Copra : — slender  limbs ;  longer 
pointed  ears ;  chaffron  arched ;  nares  long  and  oblique ;  very  volumi- 
nous horns,  turned  laterally  with  double  flexures.  I  should  add 
myself  the  strong  and  invariable  distinction — males  not  odorous,  as 
opposed  to  the  males  odorous  of  the  genus  Copra.  But  after  all  there 
are  no  physical  distinctions  at  all  equivalent  to  the  moral  ones  so 
finely  and  truly  delineated  by  Buffon,  and  which,  notwithstanding 
what  Colonel  H.  Smith  urges  in  favour  of  the  courage  and  activity  of 
sheep,  will  for  ever  continue  to  be  recognised  as  the  only  essential 
diagnostics  of  the  two  genera." 

Mr.  Swainson  ('Classification  of  Quadrupeds,'  1885)  places  the 
Goats  (Copra)  between  the  Bovida,  or  Bovine  Family,  and  the  Sheep 
{(Mm). 

In  an  interesting  paper  on  the  Ruminantia  ('Zoological  Proceedings '), 
Mr.  Ogilby,  after  observing  on  the  first  introduction  by  lUiger  of  the 
consideration  of  the  muzzle  and  lachrymal  sinus  into  the  definitions 
of  the  genera  AntUope,  Capra,  and  Boa,  and  the  application  of  those 
principles  by  Messrs.  Lichtenatein,  De  Blainville,  Desmarest,  and 
Hamilton  Smith,  in  the  subdivision  of  the  artificial  genua  AniUope 
into  something  more  nearly  approaching  to  natural  groups  (a  reform 
but  partial  in  its  operation,  and  leaving  the  root  of  the  evil  untouched), 
makes  Coprida,  which  he  places  between  MoschicUe  and  Bovida,  the 
fourth  family  of  the  order  Ruminantia. 

The  following  is  Dr.  Cray's  definition  of  the  sub-tribe  Caprea : — 
Forehead  convex,  elevated  behind ;  chin  of  males  bearded ;  suborbital 
sinus  none.  Horns  erect,  compressed,  curved  backwards  and  rather 
outwards,  and  furnished  with  a  longitudinal  keel  in  front,  deeper 
than  wide  at  the  base,  and  with  transverse  ridges  in  front.  Hoofe  four- 
sided,  scarcely  higher  before  than  behind.  The  skull  has  a  small 
suborbital  fissure,  no  fossa ;  the  masseteric  ridge  ascending  high  before 
the  orbit ;  the  auditory  bulla  prominent  and  compressed  ;  the  basi- 
occipital  flat,  with  its  processes  developed ;  the  middle  incisors  not 
expanded;  the  molars  without  supplemental  lobes.  The  occipital 
plane  of  skull  forms  an  acute  angle  with  frontal  plane.  Cores  of  horns 
thick,  porous,  cellular ;  horns  seated  superiorly  on  the  crest  of  the 
forehead,  and  by  their  union  covering  the  top  of  the  head.  Canine 
teeth  wanting.  Teats  two,  rarely  four.  The  males  have  a  strong 
stench ;  they  butt,  first  raising  themselves  on  their  hind  legs  and  then 
coming  down  sideways  against  their  enemies. 

The  following  is  a  synopsis  of  the  genera  of  Caprea : — 

A.  Muffle  Naked. 

1.  HemUragut.    Horns  trigonal,  compressed,  and  knotted  in  front. 

2.  Kemat.  Horns  square,  flat,  and  cross-ridged  in  front 


B.  Muffle  Hairy. 

3.  j&gocero*.    Horns  roundish,  conical 

4.  Copra.    Horns  square,  flat,  and  nodose  in  front 

5.  Hircut.  Horns  trigonal,  compressed,  sharp-edged,  and  knotted 
in  front. 

Dr.  Gray  refers  the  Common  Goat,  which  must  be  taken  as  the  type 
of  the  family,  to  the  last  genus,  of  which  it  is  the  only  species. 

Hircu*  JBgagrut,  the  Goat,  is ''Ail  (6  ko\  %  but  generally  used  for 
the  female),  rpiyos,  xfaf0*  (tta  male),  fyupos  (young  male  kid  of  three 
or  four  months),  xfa'P*  (young  female  before  its  first  winter),  of 
the  Greeks;  Caper,  and  Hircu*  (male),  Copra  (female),  Hosdut  or 
Hadtu  (a  young  male  kid),  Hadtdut  or  HadUlut  (a  very  young  male 
kid,  or  kidling,  (pupos),  Capella  (female  kid),  of  the  Romans ;  Becco 
(male),  Capra  (female),  Capretto  and  Caprettino  (kid  and  kidling), 
of  the  Italians;  Bouc  (male),  Chevre  (female),  Chevreau  (kid),  of 
the  French;  Cabron  (male),  Cabra  (female),  Cabrito  (kid),  of 
the  Spanish;  Cabram  (male),  Cabra  (female),  Cabrito  (kid),  of  the 
Portuguese ;  Bock  (male),  Geisz  (female),  Bocklein  (kid),  of  the  Ger- 
mans ;  Bok  (male),  Giyt  (female),  of  the  Dutch ;  Bock  (male),  Geet 
(female),  Kiidh  (kid),  of  the  Swedes;  Buk,  Geedebuk  (male),  Geed 
(female),  Kid  (kid),  of  the  Danes ;  Bwch  (male),  Gafr  (female),  Mynn 
(kid),  of  the  ancient  Britons.  It  is  the  Capra  Hircut  of  Linnaeus ;  the 
Capra  Caucasia,  H.  Smith ;  JBgoccrot  Copra,  Pallas ;  Capra  JBgagrut, 
Gmelin. 

The  varieties  of  this  animal  are  very  numerous ;  and  many  of  these 
are  regarded  by  writers  on  natural  history  as  species. 

The  Goat  affords  another  example  of  the  uncertainty  which  clouds 
the  history  of  our  domestic  animals ;  and  to  this  day  zoologists  are 
not  entirely  agreed  as  to  the  species  from  which  it  is  derived.  Pro- 
fessor Bell,  in  his  'History  of  British  Quadrupeds,'  says,— "  The 
opinions  of  naturalists  have  been  much  divided  respecting  the  original 
stock  of  our  domestic  goat ;  some  referring  it  to  the  JBgagrut  and 
others  to  the  Ibex.  Buffon  appears  to  have  adopted  the  latter  opinion; 
but  most  modern  zoologists  who  have  paid  much  attention  to  the 
question,  and  who  have  brought  to  the  consideration  of  it  all  the  helps 
which  recent  discoveries  in  philosophical  -zoology  have  furnished,  have 
leaned  to  the  belief  that  the  JZgagrut,  or  wild  goat  of  the  mountains 
of  Caucasus  and  of  Persia,  is  the  true  original  stock.  The  zoological 
characters  of  this  animal  certainly  bear  a  closer  resemblance  to  those 
of  the  domestic  breeds ;  and  it  is  worthy  of  remark  that  the  horns  of 
the  Persian  domestic  goat,  though  smaller,  are  similar  in  form  to  those 
of  the  Paseng,  or  JEgagrut.  The  arguments  which  have  been  urged 
from  the  intermixture  of  the  Ibex  with  the  common  goat  are  at  pre- 
sent of  little  value,  as  the  facts  recorded  are  very  deficient  The  large 
goats  which  are  reported  to  have  been  brought  from  the  Alps  and  the 
Pyrenees  to  the  Garden  of  Plants  in  Paris,  and  which  were  stated  to 
have  been  wild,  were  probably  the  progeny  of  the  Ibex  with  the  com- 
mon goat,  as  there  is  no  proof  of  the  existence  of  the  true  ASgagrut  in 
Europe.  These  were  found  to  be  capable  of  producing  offspring,  and 
the  details  are  given  by  M.  Fred.  Cuvier  with  great  clearness ;  but  the 
old  fault  still  remains — the  question  is  not  set  at  rest  by  these  obser- 
vations ;  for  we  are  only  informed  that  they  produce  offspring,  with- 
out any  statement  whether  they  will  breed  inter  se,  or  only  with  the 
common  goat  The  progeny  however  were  either  prematurely  brought 
forth,  or.  lived  only  a  short  time  in  a  sick  or  languishing  condition. 
Surrounded  by  these  doubts,  and  without  the  power  of  satisfactorily 
solving  them,  it  is  better  perhaps  to  leave  the  question  to  be  decided 
by  future  experiments,  should  the  opportunity  ever  occur  of  deter- 
mining the  results  of  interbreeding  between  tne  Ibex,  the  jEgagrut, 
and  the  common  goat,  particularly  with  reference  to  the  mutual  fer- 
tility of  the  oflspring." 

Buffon' s  opinion  is  not  very  clearly  stated,  nor  is  it  certain  that  he 
had  a  very  distinct  idea  on  the  subject  Sonini,  in  his  '  Travels  in 
Greece  and  Turkey,'  after  speaking  of  the  wild  solitudes  that  surround 
the  Convent  of  St  John  at  Cape  Malacca,  in  Candia,  says :  "  Covies  of 
red  partridges  delight  in  these  inaccessible  mountains,  and  there  they 
live  in  safety.  There  also  are  to  be  seen  wild  goats,  which  leap  from 
rock  to  rock  with  admirable  address  and  agility.  These  wild  goats, 
which  are  to  be  met  with  in  the  Isle  of  Candia,  and  several  other 
islands  of  the  same  sea,  are  of  the  Bouquetin  (Capra  Ibex,  Linn.),  or 
mountain-goat  species.  The  modern  Greeks,  as  has  been  done  by  their 
ancestors,  confound  the  Bouquetin  and  the  Chamois  under  the  same 
denomination  of  Wild  Goat  The  French  habituated  to  the  Levant 
also  knew  them  by  no  other  denomination  than  that  of  Chevre  Sauvage. 
It  is  to  be  presumed,  in  fact,  that  Buffon  himself  imagined  that  these 
two  *wiTnnl»  are  not  of  a  species  different  from  that  of  the  domestic 

goat" 

Linnaus,  in  his  'Systenia  Naturae,'  (12th  edition)  gives  the 
goat  (Capra  Hircut)  an  oriental  origin;  but  seems  to  consider  it 
as  a  distinct  species.  He  says  of  it:  "Habitat  in  Orients  in 
montosis  Hircus  et  Capra  cum  Hcedo,  victitans  ramulis  variis 
frondibusque  arborum,  -lichenibus ;  hospitatur  in  Europa."  He 
does  not  mention  the  JBgagrut,  but  gives  the  Ibex  (Capra  Ibex)  as 
a  species. 

Gmelin  ('Syst  Nat,'  ed.  18)  gives  JBgagrut  as  the  first  species  of 
the  genus  Capra,  and  it  is  followed  by  Hircus.  Cuvier,  in  both 
editions,  considers  the  Paseng  (C.  JBgagrut)  to  be  the  parent-stock 
of  all  the  varieties  of  the  domestic  goat     He  adverts  to  the  Paseng 


CAFRKX. 


of  Persia  in  troops,  ud  to  the  Oriental 
a  in  it*  intestine*.      Fischer  speaks  of  the 
14  ai  being,  without  doubt,  the  parent  of  our  Domestic  Goat. 

.1 .:..  i 1 ro  mart  not  omit  the  Jemlah  Goat  {Copra 

th),  which  i>  aud  to  inhabit  the  district  of 
M  of  the  Sargew  and  the  Sampoo    that  is. 


resent  [Hit-em  .f^njrw,  C»f). 


Ibex  {Capra  On,  Gray). 

aiva  Colonel  Smith,  the  moat  elevated  range  of  Central  Asia,  forming 
the  nucleus  between  the  weetern  and  south-eastern  branches  of  the 
Himalaya  Mountains.  This  animal  appeare  to  be  the  same  as  the 
JMrnl  of  the  Nepaulese,  Copra  JMral  {Hmitragiu  Jemlaictu,  Grey,) 
described  by  Mr.  Hodgson  ('Zool  Proc.,'  1B34),  From  a  fine  male 
specimen  kept  in  his  garden  at  NepauL  He  states  that  the  Jhlml  ie 
found  wild  in  the  Kachar  region,  in  small  flocks,  or  solitarily,  and 
gives  its  character  aa  bold,  capricious,  wanton,  eminently  scansorial, 
pugnacious,  and  easily  tamed  and  acclimatised  in  foreign  parts.  He 
remarks  that  the  Jhflral  haa  a  close  affinity,  by  the  character  of  the 
horns,  to  the  Alpine  jEgngri  and  still  more  nearly,  in  other  respects, 
to  Capra  Jemlaica.  It  differs,  he  observe*,  from  the  former  by  the 
lea*  volume  of  the  horns,  by  their  smooth  anterior  edge,  and  by  tbe 
absence  of  the  beard  ;  from  the  latter,  by  the  horns  being  much  less 
compressed,  not  turned  inwarde  at  the  points,  nor  nodose.  He  adds, 
that  the  Jharal  breeds  with  the  Domestic  Goat,    and   more   nearly 


ie  races  than  any  wild  specie* 


resemble*  the  ordinary  type*  of  the  bt 
yet  discovered. 

"  No  animal,"  aaya  Pennant,  "seems  so  subject  to  varieties  (the  dog 
excepted)  as  the  Goat ; "  nor  did  its  multitudinous  transfigurations 
escape  Pliny  (lib.  viii.,  o.  53).  Cavier  observes  that  the  Domestic  Goat, 
Capra  Simu,  varies  infinitely  in  stature,  colour,  length,  and  fineness 
of  the  hair,  and  in  tin  and  even  number  of  tbe  horns.  The  goats  of 
Angora,  in  Cappadocia,  with  their  soft  and  silky  hair,  and  those  of 
Tibet,  whose  delicate  wool  is  manufactured  into  the  shawl*  (cache- 
mires)  so  highly  prized  by  the  French  beauties,  are  especially  alluded 
to  by  him.  To  enumerate  all  the  varieties  would  be  to  exceed  our 
limits.  The  Angora  Goat,  which  inhabits  the  tract  that  aurroonda 
Angora  and  Beibaiar,  in  Asiatio  Turkey,  where  the  goatherds  bestow 
much  care  on  their  flocks,  frequently  combing  and  washing  them, 
loses,  it  appears,  the  delicacy  of  it*  hairy  covering  when  exposed  to  a 
change  of  climate  and  pasture ;  and  Pennant  hint*  his  suspicions  that 
the  design  of  the  Baron  Alatroemer,  a  patriotic  Swede,  who  imported 
some  into  his  own  country  to  propagate  the  breed  for  the  sake  of 
their  hair,  turned  out  fruitless.  A  spirited  attempt  to  acclimatise 
the  Cashmere  Goat  was  made  by  an  Earifah  gentleman,  Mr.  Towers, 
some  years  ago.  The  Cashmere  Goats,  which  lived  some  time  in  ths 
Gardens  of  the  Zoological  Society,  and  at  the  farm  on  Kingston-Hill, 
certainly  did  not  appear  to  have  suffered  in  the  fineness  of  their  coat* ; 
but  it  is  one  thing  to  keep  an  imported  individual  by  care  and 
attention  in  the  same  atate,  and  another  to  carry  on  the  breed  from 
generation  to  generation  in  its  pristine  beauty,  under  a  different  sky 
and  on  a  strange  pasture.  We  have  indeed  been  informed  that  the 
flock  of  Hr.  Towers  amounted  to  about  forty,  and  that  the  shawls 
made  from  the  produce  of  their  hides  were  excellent.  One  of  these 
shawls  was  presented  to  Queen  Adelaide.  The  importance  of  this 
manufacture  to  the  people  of  Cashmere  may  be  estimated  from  the 
alleged  fact  that  16,000  loams  are  there  in  constant  work,  each  loom 

S'ving  employment  to  three  men,  the  annual  sale  being  calculated  at 
i,000  shawls,  A  preference  is  given  to  the  wool  of  Tibet,  and  2* 
pounds  weight  of  the  best  of  it  is  said  to  sell  at  Cashmere  for  20 
rupees.  The  wool  i*  spun  by  woman,  and  coloured  afterwards.  It 
appears  also,  from  a  book  quoted  in  the '  X  aturaliat'e  Library'  {'#*m\- 
naalia,'  part  2,  by  Sir  William  Jardine),  that  a  fins  shawl,  with  a 
pattern  all  over  it,  takes  nearly  a  year  in  making.  The  persons 
employed  ait  on  a  bench  at  the  frame  ;  sometimes  four  people  at  each, 
but  if  the  shawl  is  a  plain  one,  only  two.  The  borders  are  marked 
with  wooden  needles,  there  being  a  separate  needle  for  each  colour,  and 
the  rough  part  of  the  shawl  ia  uppermost  while  it  is  in  progress  of 
manufacture.  A  Tartar  half  breed,  having  been  found  to  thrive  well 
in  a  colder  climate,  has  been  introduced  into  France,  not  without 
success.  Tbe  Cashmeres  however  which  an  brought  from  the 
kingdom  of  that  name  are  the  shawls  in  high  request,  and  those  who 
are  curious  in  such  articles  should  remember  that  there  an 
iu  India  several  other  goats  besides  the  true  Cashmere  breed  whose 
wool  is  employed  for  the  same  purpose. 

The  Jaal  Goat,  Copra  Jaela  {Capra  Nubiana,  Gray),  is  found  in  the 
'      of  Abyssinia,  Upper  Egypt,  and  Mount  Sinai. 


Jaal  Goat,  or  AsvauntaD  lb 


(  [Capra  JTsMoHB,  Oral). 


The  Syrian  Goat,  with  its  excessively  long  ears,  which  ia  plentiful 
a  the  East,  and,  according  to  Pennant,  supplies  Aleppo  with  milk,  is 
rorthy  of  especial  notice,  as  well  as  ths  Dwarf  African,  with  Us 
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two  hairy  wattles  under  the  chin,  and  the  pretty  little  Whidaw  Goat. 
Lieutenant-Colonel  Sykee,  in  his  'Catalogue  of  the  Mammalia/ 
obtained  by  him  in  Dukhun  (Deocan),  notioes  Copra  Eircus,  Linn. : 
Bukee,  of  the  Mahrattas.  The  goats  in  Dukhun  are  gaunt,  stand 
high  on  their  legs,  have  the  sides  much  compressed,  and  are  covered 
with  long  shaggy  hair,  which  in  most  is  black.  Ears  nearly  pendent 
Irides  ochrey-yellow  or  reddish-yellow.  Tail  always  carried  erect  in 
movement. 

Pennant  states  that  the  Domestic  Goat  (Copra  ffircus),  inhabits 
most  parts  of  the  world,  either  native  or  naturalised,  and  that  it 
bears  all  extremes  of  weather,  being  found  in  Europe  as  high  as 
Wardhnys  in  Norway,  where  they  breed  and  run  out  the  whole  year ; 
but  in  winter  only  have,  during  nighty  the  shelter  of  hovels.  In  that 
season  they  feed  on  moss  and  the  bark  of  fir-trees,  and  even  on  the 
logs  cut  for  fuel  Pennant  quotes  Dr.  Solander  as  authority  to  show 
that  in  Norway  and  West  Bothnia  their  skins  formed  an  article  of 
commerce,  and  Bays  that  these  animals  thrive  equally  well  in  the 
hottest  part  of  Africa  and  in  India  and  its  islands.  It  is  not,  he 
adds,  a  native  of  the  New  World,  having  been  introduced  there  first 
by  the  discoverers  of  that  continent.  In  Britain  the  Domestic  Goat 
is  become  comparatively  rare,  and  even  in  its  strong  hold,  Wales,  it  is 
no  longer  plentiful  In  South  Wales  a  goat  is  seldom  seen,  but 
there  are  still  some  wild  ones  in  Glamorganshire.  Their  flourishing 
condition  in  the  Principality  at  one  time  may  be  imagined  from 
the  size  of  the  horns  of  the  Cambrian  he-goat  mentioned  by 
Pennant ;  they  were  8  feet  2  inches  long,  and  measured  8  feet  from 
tip  to  tip. 

Few  animal^  when  properly  treated,  are  more  useful  to  man ;  and 
though  it  never  can  answer  to  breed  the  goat  in  districts  which 
will  carry  sheep,  in  rocky  and  woody  countries  it  is  invaluable. 
The  manufactures  from  the  hair  have  been  alluded  to.  The  pillow  of 
goats'  hair  that  supported  the  head  of  the  image  with  which  Michal 
deceived  the  messengers  of  Saul  when  he  sought  David's  life  (1  Sam. 
zix.  18-16)  will  occur  to  every  one ;  and  Pennant  thinks  that  the 
variety  whioh,  furnished  it  was  the  goat  of  Angora.  In  the  days  of 
wigs,  the  hair  of  the  common  Domestic  Goats  of  this  country  was  in 
high  request,  and  the  whitest  were  made  of  it.  The  best  hair  for 
this  purpose  was  selected  from  that  which  grew  on  the  haunches, 
where  it  is  longest  and  thickest.  In  Pennant's  time  a  good  skin,  well 
haired,  was  sold  for  a  guinea,  though  a  skin  of  bad  hue,  and  so  yellow 
as  to  baffle  the  barber's  skill  to  bleach,  did  not  fetch  above  eighteen 
pence  or  two  shillings.  Goats'  hair  is  at  present  used  in  the  manu- 
facture of  wigs  for  the  dignitaries  of  the  church,  and  the  members  of 
the  bar  and  the  bench.  The  skin,  particularly  that  of  the  kid,  is  of 
high  importance  to  the  glove  manufacturer;  it  is  also  said  to  take  a 
dye  better  than  most  others.  The  horns  are  useful  for  knife-handles ; 
and  the  suet,  it  is  alleged,  makes  candles  far  superior  in  whiteness  and 
goodness  to  those  made  from  that  of  the  sheep  or  the  ox,  and,  according 
to  Pennant,  brings  a  much  greater  prioe  in  the  market.  The  flesh  of 
the  kid  is  good.  "  The  haunches  of  the  goat,"  writes  the  author  last 
quoted,  "  are  frequently  Baited  and  dried,  and  supply  all  the  uses  of 
bacon ;  this  by  the  natives  is  called  Coch  yr  wden,  or  hung  venison. 
The  meat  of  a  castrated  goat  of  six  or  seven  years  old  (which  is  called 
Hyfr)  is  reckoned  the  best ;  being  generally  very  sweet  and  fat.  This 
makes  an  excellent  pasty,  goes  under  the  name  of  rock-venison,  and  is 
little  inferior  to  that  of  the  deer."  The  medical  properties  of  goats' 
milk  and  whey  have  been  highly  extolled,  and  the  cheese  is  much 
valued  in  some  mountainous  countries. 

The  odour  of  the  Goat,  strong  at  all  times,  becomes  insufferably 
powerful  in  the  rutting  season  (from  the  beginning  of  September  to 
November),  but  this  pungent  scent  is  not  supposed  to  be  unwhole- 
some ;  and  horses  are  said  to  be  refreshed  by  it,  whence  the  animal 
is  frequently  to  be  seen  about  stables.  The  female  brings  forth  from 
the  latter  end  of  February  to  the  latter  end  of  April,  after  a  gestation 
of  four  months  and  a  half,  generally  two  but  sometimes  three  and 
even  four  young.  The  activity  with  which  these  animals  will  securely 
bound  from  rock  to  rock,  and  the  unshaken  firmness  with  which  they 
will  fix  themselves  on  the  edge  of  the  highest  precipices,  are  wonder- 
ful Pennant  says  that  when  two  are  yoked  together,  as  was  frequently 
practised,  they  will,  as  if  by  consent,  take  large  and  hazardous  leaps, 
and  yet  so  time  their  mutual  efforts  as  rarely  to  miscarry  in  the  attempt 
Nicholas  Hasselgren  in  his  'Swedish  Pan'  ('Amcen.  Acad')  states  that 
goats  eat  449  plants  and  refuse  126.  The  same  author  states  that 
though  they  will  eat  greedily  and  safely  long-leaved  water-hemlock, 
monkshood  kills  them.  Their  favourite  food  consists  of  the  tops, 
tendrils,  and  flowers  of  mountain  shrubs  and  of  aromatic  herbs;  to 
this  delicate  diet  was  supposed  to  be  owing  the  salubrity  of  the  milk. 
The  blood  was  supposed  to  have  its  healing  properties  also :  that  of 
a  he-goat  dried  is  mentioned  by  Pennant  as  a  great  recipe  in  some 
families  for  the  pleurisy  and  inflammatory  disorders,  and  is  noticed 
in  Dr.  Head's  *  Monita  Medica.'  As  an  enemy  to  the  vine  it  was 
sacrificed  to  Bacchus ;  and  the  subject  is  prettily  touched  in  many 
epigrams  and  verses,  both  Greek  and  Latin.  The  elegant  lines  of 
Ovid  beginning  "Rode  caper  vitem"  are  familiar  to  scholars.  In 
that  dark  and  melancholy  time  when  modern  witchcraft  was  supposed 
to  be  rife,  and  when  the  very  absurdity  of  the  alleged  facts  seems  to 
have  sharpened  the  belief  of  the  credulous,  and  increased  their  eager- 
i  to  shed  innocent  blood,  the  Goat  figures  not  only  as  the  conveyance 


on  whioh  the  witches  flew  through  the  air  to  their  diabolical  festivals, 
but  as  the  shape  in  which  Satan  himself  often  exhibited  his  person  to 
his  votaries. 

There  is  no  doubt  that  the  Domestic  Goat  will  breed  with  the  Sheep. 
F.  Cuvier  states  that  the  mule  which  is  the  result  of  the  connection 
participates  in  the  nature  of  its  parents,  and  is  fruitful,  but  repro- 
duces with  difficulty.  "  I  have  had,*  says  this  zoologist,  "  a  similar 
female  mule,  which  in  its  form  inclined  to  the  sheep,  while  it  leant  to 
the  she-goat  in  its  gait  and  in  its  hair  (par  see  formes  tenoit  du 
mouton,  et  de  la  chevre  par  ses  allures  et  see  poils) ;  it  did  not  couple 
till  the  third  year  with  a  goat,  and  was  fruitful/' 

During  a  visit  to  Rhenish  Germany  in  the  autumn  of  1887  Mr. 
Ogilby  learned  from  Professor  Cretzschmar,  the  well-know  editor  of 
the  mammalogies!  part  of  Dr.  RiippelTs  first  '  Atlas,'  the  success  of 
an  experiment  which  the  professor  had  been  carrying  on  for  some 
years  in  the  neighbourhood  of  Frankfort-on-the-Main,  to  ascertain  the 
possibility  of  procuring  a  cross  between  the  Cashmere  Goat  and  the 
Saxon  Merino  Sheep.  With  this  intention  Professor  Cretzschmar  had 
two  or  three  years  ago  prooured  a  large  Cashmere  buck,  which  was 
put  into  a  stable  with  twelve  Merino  ewes.  For  two  seasons  however 
his  hopes  were  disappointed,  and  it  was  not  till  the  season  of  1836 
that  the  desired  union  took  place.  During  the  spring  of  that  year 
the  sheep  very  freely  took  the  buck,  and  produced  fine  healthy  lambs, 
which  were,  when  Mr.  Ogilby  obtained  his  information,  rather  better 
than  a  year  old.  They  were  kept  in  a  large  stable  with  a  number  of 
pure  Merinos,  which  is  the  usual  mode  of  treating  these  valuable 
animals  in  that  part  of  Germany,  where  the  land  is  all  under  the 
plough,  and  there  are  neither  sheep  nor  grazing  farms ;  and  so  closely 
did  they  resemble  the  pure  Saxon  breed,  that  it  was  impossible  to 
perceive  any  difference  in  their  external  characters. 

The  species  of  the  genera  of  Caprece  in  the  British  Museum  Catalogue 
are  as  follows : — 

Eemitragus  Jemlaicus,  the  Jharal  or  Tehr.  This  animal  inhabits 
the  loftiest  mountains  of  India. 

Kemas  Warryato,  the  Warryato  or  Jungle  Kemas.  It  is  a  native  of 
India,  and  has  been  called  the  Wild  Sheep  of  Tennasserim. 

jEgoceros  Pyrenaica,  the  Pyrenean  Tur.  It  is  a  native  of  the  Pyre- 
nees, and  is  regarded  by  some  as  a  variety  of  the  Ibex. 

JS.  Caucasica,  the  Tur,  or  Zac.  It  inhabits  the  Caucasus,  and  is 
sometimes  called  the  Caucasian  Ibex. 

Capra  Ibex,  the  Ibex,  or  Stein-Boc.  This  animal  is  a  native  of  the 
European  Alps. 

C.  Sibirica,  the  Tek  or  Takija.  It  is  a  native  of  Siberia,  and  is  fre- 
quently referred  to  the  Ibex. 

C.  Himalayana,  the  Sakeen  or  Skyn.  It  is  also  called  the  Himalaya 
Ibex.  Dr.  Gray  observes  that  this  is  not  probably  distinct  from  Ibex 
(Capra)  Stiririca. 

C.  (?)  kevicornis,  the  Smooth-Horned  Ibex.    It  is  probably  a  hybrid. 

C.  Nubian*,  the  Beden,  or  Jaela.  It  is  an  inhabitant  of  Egypt, 
Arabia,  and  Crete. 

O.  Volte,  the  Walie.    A  Bpedmen  is  in  the  Frankfort  Museum. 

Eircus  jBgagrus,  the  Goat. 

Fossil  remains  of  the  Goat  have  been  found  at  Walton  in  Essex. 
Professor  Owen  says,  on  this  discovery : — "  Whether  the  Capra 
JBgagras  (Hircu*  Jsgagrus)  or  the  Capra  Ibex  should  be  regarded  as 
the  stock  of  the  domesticated  goat  of  Europe  has  long  been  a  question 
amongst  naturalists ;  the  weighty  argument?  which  may  be  drawn 
from  the  character  of  the  wild  species  which  was  contemporary  with 
the  Bos  primigenius  and  Bos  longifrons  in  England  is  shown  by  the 
present  fossil  to  be  in  favour  of  Capra  Jigagrus."  (Owen,  British. 
Fossil  Mammals.) 

CAPRE'OLUS.    [Cervidjs.] 

CAPRE'OLUS,  an  old  name  for  the  tendril  of  a  vine. 

CAPRICORN!    [Ammonites.] 

CAPRICORNIS.    rANTiLOPHs.] 

CAPRIFOLIA'CE-*,  Caprifoils,  the  Honeysuckle  Tribe,  a  natural 
order  of  Monopetalous  Dicotyledons,  having  an  inferior  ovary,  oppo- 
site leaves  without  stipules,  and  a  small  embryo  lying  in  a  considerable 
mass  of  horny  albumen.  The  type  of  the  order  is  the  genus  Capri- 
folium,  or  Honeysuckle ;  the  genera  that  are  associated  with  it  in  part 
consist  of  dismemberments  of  Lonicera,  and  in  part  of  plants  having 
a  resemblance  to  them  in  habit.  The  genera  most  dimrimilar  to 
CaprifoUum  are  JSambucus  and  Viburnum;  but  their  characters  are 
more  dependent  for  their  dissimilitude  upon  the  shortness  of  the 
tube  of  their  corolla,  and  the  manner  in  which  the  flowers  are 
arranged,  than  upon  any  actual  differences  of  organisation.  Capri- 
foliaceas  differ  from  Cinchonacea  in  little  except  the  want  of  stipules 
between  the  leaves,  and  consequently  there  is  great  resemblance  in 
their  sensible  properties;  their  bark  being  often  astringent,  their 
leaves  sometimes  emetic,  and  the  seeds  of  Triostcum  perfoliaium 
similar  to  coffee. 

The  fragrance  of  the  Honeysuckle  is  well  known.  The  flowers  of  the 
Elder  (Sambucus  nigra)  have  a  reputation  as  a  medicinal  agent.  The 
plant  dedicated  to  Linnseus,  the  Linnaa  borealis,  belongs  to  this  order, 
and  is  said  to  possess  diaphoretic  and  diuretic  properties.  The 
berries  of  Lonicera  cccrulea  are  a  favourite  food  of  the  Eamtchatkadales. 
Elderberry  wine  is  a  favourite  beverage  in  some  parts  of  England. 
The  order  has  14  genera  and  about  220  species. 
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CAPRIMULGUS,  a  genus  of  Birds  belonging  to  the  tribe  In$atorti 
end  the  family  Caprmulgvia,  One  of  the  species,  (7.  /furopmu,  the 
NighUIar,  Night-Chum,  or  Fern-Owl,  is  a  native  of  Great  Britain.  It 
if  a  nocturnal,  bird,  hence  its  names.  The  specie*  of  Caprwntlgw  are 
also  called  Goat-Suckers.     [QoiT-SucKKaa.] 

CAPRISCUS,  a  genua  of  Fishes,  to  which  aotne  authors  refer  the 
European  File-fish.     [BaLnrrxs.] 

CAT™"" *  '       " 

Only  one  species  of  this  genua  has  yet  been  discovered  ;  the  Caprot 
aper  of  Laoepeds,  and  Zem  aper  of  Ltnniaus. 

The  characters  of  the  genua  are : — Body  short,  somewhat  ovate, 
much  compressed,  and  covered  with  small  serrated  scales;  month 
capable  of  considerable  protrusion.  Dorsal  An  emargimvted  (an  in  the 
dories),  but  no  spines  at  the  base,  nor  at  the  base  of  the  anal  fin. 

Caprot  aper,  the  Boar-Fish,  in  genera]  appearance  is  not  unlike  the 
dory  (to  which  it  in  in  fact  closely  allied),  but,  independent  of  other 
characters,  may  be  distinguished  by  its  mouth  being  mora  attenuated 
and  protractile,  the  body  being  covered  with  scales,  and  the  want  of 
long  filsrnents  to  the  donal  spines.  This  fish  appears  to  be  most 
generally  about  6  inches  in  length,  of  a  pale  carmine  colour  above  and 
silvery -white  beneath.  The  colour  of  the  upper  part  extends  mora 
or  leas  down  the  sides  of  the  body,  and  sometimes  several  orange- 
coloured  bands  are  observable  extending  from  the  back  downwards. 
The  lateral  line  is  not  readily  seen,  excepting  in  recent  specimens, 
when  it  is  said  to  have  a  crystalline  appearance.  This  flsh  is  a  native 
of  the  Mediterranean,  and  has  been  found  on  our  own  coast,  but  very 
rarely ;  a  third  specimen  has  recently  been  recorded  as  British.  An 
interesting  account  of  this  flsh  will  be  found  in  Tamil's  '  History  of 
British  Pishes.1 

CAPROV1B.    [Ovx*] 

CAP8ELLA,  a  genus  of  plants  belonging  to  the  natural  order 
CrutifcrtE,  the  sub-order  Angtutitpta,  the  tribe  Ltfidiwa.  It  has 
a  triangulsr-cbcordate  pouch;  compressed  valves,  keeled  but  not 
winged ;  numerous  seeds ;  simple  filament*.  The  species  of  the 
Linuasan  genua  Thiatpi,  without  wings  to  their  valves,  form  this  genus. 
The  beet  blown  is  the  common  Shepherd's  Puree  (O.  Buna  Patlerit). 
It  is  an  annual  herb,  very  variable  in  habit,  a  follower  of  man,  and 
spring  up  wherever  he  fixes  his  abode.  As  a  weed  it  is  frequently 
very  troublesome  in  gardens.  It  may  be  got  rid  of  by  hoeing  In  hot 
and  dry  weather  whilst  it  is  in  flower,  but  if  it  be  allowed  to  ripen 
ita  seed  it  is  with  difficulty  eradicated.  Koch  describee  several 
varieties  of  this  plant.  He  also  describes  two  other  species  as  inha- 
bitants of  Germany-  C.  procumbent  (Lepiditun  procumbem  of  Lln- 
nsaus),  and  C.  poneijCoro,  apparently  a  variety  of  the  last  (Koch, 
Flora  Oermanica  ;  Bebingtori,  Manual  of  Brit.  Bet.) 

CA'PSICUM,  a  genus  of  plants  belonging  to  the  natural  order 
SolamKur.    The  species  are  called  Bird-Peppers.    The  shell  of  the 
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condiment,  and  either  in  the  unprepared  state  or  ground,  when  they 
are  called  Cayenne  Pepper,  form  a  conspicuous  feature  amongst  the 
plants  affording  stimulating  oils  used  by  man.  In  Europe  the  Cap- 
ficsm  enters  largely  into  the  seasoning  of  food  and  the  preparation  of 
piokles,  and  in  warmer  countries  it  constitutes  one  of  the  first  neces- 
saries of  life  either  green  or  ripe.    The  species  from  which  the  fresh 


and  white;  its  fruit  is  extremely  variable  in  size,  colour,  position, 
and  even  in  quality.  Bed  and  yellow  are  the  prevailing  colours ; 
the  oblong-conical  is  the  ordinary  figure ;  and  to  hang  in  s  drooping 
position  is  the  most  usual  direction  of  the  fruit.  But  round,  ovate, 
and  even  depressed  fruit  is  known,  and  many  varieties  constantly 
bear  their  fruit  in  an  erect  position.  Most  of  them  are  too  pungent 
for  European  palates ;  but  the  large  Red  Bullock's  Heart  and  Yellow 
Tomato  Capsicums  are  mild  enough  to  be  sliced  with  salad. 

A  much  hotter  species  is  the  C.  frtUiconm,  or  (lost-Pepper,  a  native 
of  the  East  Indies,  which  differs  from  the  C.  anauum  in  being  a  shrub 
and  in  its  fruit  being  very  small  There  is  also  a  kind  cultivated  by 
the  Chinese,  with  black  fruit ;  and  botanists  recognise  many  others, 
but  they  appear  to  be  in  many  cases  mere  varieties  of  0.  annum*  or 
Cfntieotma. 

The  acrid  principle  of  Captieum  has  been  analysed  by  Braconnot 
('  Annates  de  Chimio,'  vol  vi,  p.  122),  who  found  it  not  to  be  volatile, 
to  dissolve  readily  in  water,  mora  freely  in  alcohol  and  ether,  and 
that  it  is  mixed  with  mucilage,  wax,  and  resin. 

The  species  of  Capsicum  are  easily  brought  to  perfection  in  this 
couutry.  Their  seeds  are  sown  in  a  hot-bed  in  the  beginning  of 
April ;  the  young  plants  are  managed  like  other  tender  Tm-ni ;  and 
about  the  end  of  May  they  are  planted  in  the  open  air  under  a  south 
wall.    They  will  readily  ripen  their  fruit  in  such  a  situation. 

CAPSULE,  s  vague  name  given  by  botanists  to  any  kind  of  dry 
seed-vessel  containing  many  cells  and  seeds.    It  usually  opens  by 

CAHA'BID-E,  a  family  of  Coleopterous  Insects  of  the  section 
Ptnlamtra  of  Latreille.  This  family,  named  as  above  by  M'Leay, 
is  nearly  identical  with  Latreillo's  section  Grand ipalpi  ss  given  in 
Cuvier's  '  Regno  Animal'  The  distinguishing  characters  are  : — Ante- 
rior tibial  without  emsrgination  on  the  inner  side ;  head  narrower 
than  the  thorax ;  eyes  rather  prominent ;  palpi  with  the  terminal 
joints  often  compressed,  large,  and  somewhat  triangular  in  shape ; 
mandibles  simple,  moderately  long,  and  rather  thick. 

The  species  of  the  Carabida  are  usually  large,  and  adomsd  with 
brilliant  metallic  colours. 

CA11ABU8,  a  genua  of  Coleopterous  Insects,  of  the  family 
Carabida,  This  must  not  be  confounded  with  the  genus  Curabui  of 
Linntens,  which  sooording  to  many  of  the  modern  authors  ia  divided 
into  several  families,  and  each  of  those  families  contains  numerous 
genera.  The  necessity  for  sub-dividing  the  group  called  Oarabtu  by 
Linnteus  will  be  seen  when  it  is  taken  Into  consideration  that  there  are 
probably  now  about  800  species  discovered. 

The  genera  Carabtu,  Ttffiiu,  Procmu,  Proirtuta,  and  Calotoma, 
contain  the  largest  species  of  the  Carnivorous  Beetles,  and  together 
appear  to  form  a  natural  group :  we  will  therefore  here  notice  the 
distinguishing  characteristics  of  each,  omitting  those  of  CaloKma, 
which  will  be  found  under  that  head.  These  genera  are  usually 
arranged  in  succession  ss  follows :  —  Tqflnt,  Proctrui,  Procrutut, 
Carabtu,  and  Caiotrrma ;  and  their  chief  technical  characters  may  be 
readily  seen  by  the  following  table  : — 

1.  Anterior  tarsi  the  asme  (or  nearly  so)  in  both  sexes. 

a.  Labrum  entire        ....    Tc$<a. 

I.  Labrum  bilobate        .  Procerus. 

2.  Anterior  tarsi  with  the  three  or  four  basal  joints  dilated  in  the 

u.  Labrum  trilobate    ....     Procrutla. 

b.  Labrum  bibbed  .  Carabtu. 

In  Tefftu,  Proctnu,  and  Carabtu,  there  ia  a  simple  tooth-like  pro- 
cess in  the  emargination  of  the  mentum ;  whilst  in  Procrutlei  this 
process  ia  broad  and  slightly  notched  at  the  apex.  The  terminal  joint 
of  the  palpi  in  these  genera  ia  nearly  triangular,  and  larger  in  the 
males  Hum  in  the  females.  In  Procervt  this  joint  is  much  larger  in  pro- 
portion than  in  either  Carabtu  or  Procnutet ;  and  in  Ttfltu  it  ia  most 
developed,  and  is  of  an  elongate  form,  slightly  oonvex  anteriorly. 


VrffMt  Mtgtrlti.  The  only  species  known  of  this  genus  is  nearly 
two  inches  lung,  and  is  black ;  the  thorax  ia  almost  double  the  wldui 
of  "the  head,  slightly  convex  and  rugcas,  snd  has  the  lateral  and  pos- 
terior margins  reflected;  it  ia  truncated  anteriorly  and  posteriorly, 
and  the  lateral  margins  and  posterior  angles  are  rounded ;  the  elytra 
are  elongate-ovate,  very  convex,  and  furnished  with  seven  smooth 
elevated  longitudinal  ridges,  and  in  the  space  between  thsss  ridges 
there  is  a  chain  of  small  elevated  tubercles ;  the  legs  and  antenna  are 
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moderately  long.    This  raro  and  conspicuous  inflect  ia  found  in  Senegal 

and  on  the  (tout  of  Guinea. 

Procerut  Kabratat  is  about  tiro  inches  in  length,  and  in  the  broadest 

part  of  the  elytra  about  three-quarter*  of  an  inch  in  width,  and  of 

bluish-black  colour ;  the  thorax  ia  broad,  truncated  anteriorly  an 
posteriorly,  very  slightly 
convex,  and  rugose ;  the 
elytra  an  oral,  convex,  and 
covered  throughout  with 
■mall  tubercles.  This 
the  largest  of  the  oarni 
rous  beetles  known. 

H.  le   Comte  Dejean 
scribes  three  other  species  be- 

are  all  of  a  beautiful  blue 
or  violet  colour  above,  and 
black  beneath.  The  Proceri 
are  often  found  under  dried 
leaves  in  the  forests  and  on 
the  mountains  of  Russia, 
Hungary,  and  Asia  Minor  : 
they  are  the  giants  of  Euro- 
pean Cbrabida. 

Four  species  of  the  genua 
Procrvilet  have  been  de- 
scribed, the  largeetof  which, 
P.  coriaceui,  ia  recorded  as 
British;  it  ia  however 
rare  in  tbia  oountry  as  to 
have  given  rise  to  doubt*  as 
to  its  being  strictly  an 
habitant.  In  France  and 
Germany  it  ia  tolerably  com- 
mon, and  is  found  in  woods. 


than   an   inch  and  a  half 
Ft*  »,  Head  of  7«I*.  Jfe^rW,  maantBed.     I*"**.  •*<»  of  a  dull  black 
a,  maxlUarr  palpus ;  ft.  lablol  palntu.         colour ;  the  thorax  is  nearly 
Fig.  i,  maxillary  palpus  of  Oaratnu  neJwnu.  smooth  ;  the  elytra  are  ru- 
gose, and  of  an  ovate  form. 

Of  the  genus  Garabm  upwards  of  120  species  have  been  described, 
the  greater  portion  of  which  inhabits  Europe,  Siberia,  Asia  Minor, 
and  the  northern  parts  of  Africa. 

From  the  immense  number  of  species  Count  Dejean  has  found  it 
necessary  in  his  descriptions  to  arrange  them  under  IS  divisions, 
founded  principally  on  the  sculpture  of  the  elytra.  Mr.  Stephens, 
in  his  '  Illustrations  of  British  Entomology,'  describee  IT  species: 
the  most  common  are— C.  violacati,  C.  monilit,  C.  calenulalai,  0. 
Aorfrati'i,  C.  aoKtUatnt,  and  C.  anttuil,  all  of  which  an  tolerably 
abundant  in  the  neighbourhood  of  London. 

C.  kortetuii  is  very  frequently  met  with  on  pathways  (eepecialty 
early  in  the  morning),  and  not  uncommonly  with  a  worm  in  its  jaws. 
It  is  about  an  inch  long ;  the  head  and  thorax  are  of  a  copper-like 
hue,  and  the  elytra  are  brassy-green ;  the  under  parts  of  the  body  are 
blaok  ;  the  elytra  are  faintly  sculptured,  and  exhibit  three  longitudinal 
rows  of  impresaious,  and  numerous  rows  of  very  delicate  confluent 

C.  molodui  is  equally  common  with  the  last ;  it  is  dull  black,  and 
has  the  margin  of  the  elytra  of  a  copper-like  hue  ;  this  tint  is  also 
more  or  less  observable  on  the  thorax  ;  the  elytra  are  very  delicately 
punctured,  and  appear  smooth  to  the  naked  eye.  In  which  respect  this 
species  may  be  easily  distinguished  from  61  catermlattu,  which  haa 
the  elytra  distinctly  sculptured.  V.  catcnuiatta  also  differs  in  form 
considerably  from  C.  viotaceui  ;  it  is  dull  black,  and  has  the  thorax 
and  margins  of  the  elytra  of  a  purple  or  blue  colour.  Its  locality  is 
heaths  and  commons,  where  it  is  found  under  clods  of  turf,  &c 

O.  cancdlalm  appears  to  confine  itself  to  old  pollard- will  owe,  at  the 
roots  and  under  the  loose  bark  of  which  it  is  found  in  abundance. 
This  species  ia  about  toroo-quartent  of  an  inoh  long,  and  of  a  brassy 
hue  above.  The  elytra  are  adorned  with  three  distinct  longitudinal 
rowa  of  oblong  elevated  tubercles,  and  between  these  there  is  a  smooth 
elevated  atria. 

(Dejean,  Specif  Generals  da  Coltoptera.) 

CARACHICHU,  a  name  given  in  Brazil  to  the  cWonwit  nigrum. 
It  ia  also  called  Ezra  Moria.     [SoliBUM.] 

CAHADOC  FORMATION,  the  uppermost  of  the  two  great  divi- 
sions of  the  Lower  Silurian  State  of  Murohison.  It  ia  not  well  and 
clearly  seen  except  in  Salop,  the  Abberley  and  Malvern  Hills,  Woolhope, 
May  Hill,  and  other  points  on  the  eastern  borders  of  Wales. 

CAKAGA'NA,  a  genus  of  Papilionaceous  Yellow-Flowered  Shrubs, 
formerly  comprehended  in  Robinia.  Several  spades  are  cultivated  in 
gardens,  but  they  ere  not  much  valued.    They  are  exclusively  found 
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the  family  Scomberida.  This  genus  is  distinguished  chiefly  by  the 
lateral  line  of  the  body  being  furnished  with  a  series  of  scaly  plates. 
These  plates  are  horizontally  keeled  (especially  on  the  posterior  half 
of  the  body),  and  frequently  terminate  in  a  spine  or  an  angular  pro- 
jection, the  point  of  which  is  directed  backwards.  The  remainder  of 
the  body  is  covered  with  smell  scales.  There  are  two  distinct  dorsal 
fins ;  the  last  rays  of  the  posterior  one  are  sometimes  but  slightly  con- 
nected by  membrane,  or  separated  into  spurious  fins.  Some  free 
spines  are  placed  before  the  anal  fin.     The  teeth  are  very  minute. 

Severe!  spedes  of  this  genus  inhabit  the  seas  of  Europe,  but  we  are 
aware  of  only  one  which  haa  occurred  off  the  British  coast,  the 
Carom  fracfurw.  Thia  fish,  well  known  by  the  name  of  the  Scad  or 
Hone-Mackerel,  is  frequently  met  with  on  various  parte  of  the  coasts 
both  of  England  and  Ireland,  and  at  times  occurs  in  such  immense 
shoals  that  the  whole  sea  as  far  as  the  eye  can  reach  appears  alive 
with  them.  The  Scad  is  about  the  size  of  the  mackerel,  to  which  it 
comes  near  in  affinity.  The  body  is  more  even  in  width  (that  is,  less 
tapering  towards  the  head  and  tail),  and  ia  of  a  dusky  olive-colour 
above,  exhibiting  in  certain  lights  splendid  hues  of  blue  and  green  ; 
the  lower  part  of  the  body  is  silvery -white,  with  the  exception  of  the 
throat,  which  is  black ;  there  is  also  a  black  spot  just  above  the 
pectoral  fin.  This  species.  like  many  others  found  on  our  own  coasts, 
occurs  also  on  those  of  the  Mediterranean.  In  some  of  the  specie*  of  the 
genus  Caranx  the  scaly  plates  are  observable  only  on  the  posterior  half 
of  the  lateral  line,  and  the  anterior  part  is  furnished  with  small  scales. 

C.  punctata*  of  Cuvier  has  but  a  single  spurious  dorsal  and  anal  fin, 
whilst  the  0.  RoUeri  {Scomber  Xotltri  of  Bloch)  haa  several.  Scomber 
olenitis  (Bloch),  and  one  or  two  other  specie*  now  included  in  this 
genus,  are  remarkable  for  having  a  single  range  of  teeth  and  the  body 
of  a  mora  elevated  form. 

O.  Carangv  (Scomber  Carcmgvt  of  Bloch),  a  large  species  of  this 
genus  from  the  Antilles,  weighing  from  SOIbe.  to  SGlba.,  is  of  a 
silvery  hue,  and  has  a  black  spot  on  the  operculum ;  the  body  is  com- 
pressed, and  of  a  somewhat  ovate  form  ;  the  head  ia  obtusely  termi- 
nated. This  fish  is  good  eating,  whilst  the  Bastard  Carangue 
(C.  Quaralercbra),  another  which  closely  resembles  it,  but  wants  the 
black  spot,  is  apt  to  prove  poisonous. 

CARANSO'MORUS,  a  genus  of  Acanthopterygious  Fishes  belong- 
ing to  the  family  Scomberida!. 

CARAPA,  a  genus  of  plants  belonging  to  the  natural  order  If  eliacta. 
0.  TotUottcotma  yields  the  Talliooonah  or  Kundar  Oil,  which  has  a 
reputation  as  an  anthelmintic.  It  is  said  to  be  well  suited  for  burning 
in  lamps.  The  berk  of  the  root  of  C.  obovata  is  bitter  and  astringent 
The  bark  of  C.  Gaianaait  U  used  as  an  anthelmintic  and  febrifuge. 
(Lindley,  VtgttabU  Kingdom.) 

CA'RAPUS,  a  genus  of  Fishes  belonging  to  the  Apodal  Melacoptery- 
rdans, 
CARAWAY.    [CsnusL] 

CARBO,  a  genus  of  Birds,  of  the  order  Natatoret  and  the  tribe 

Peltcmidoi,  to  which  Temminok  referred  the  Common  Cormorant. 

ItisnowufluaUyplacedinthegenuiPKOlecrseorotf.  [Phalocbooobax.] 

CARBON  is  one  of  the  elements  which  occurs  pure  in  nature.    In 

this  state  it  is  called  Diamond,  and  forms  one  of  the  most  precious 

gems.     [Diamomd.]     It  is  also  found  in  a  tolerably  pure  oondition  in 

Graphite.  {Plumbago  or  Biack-Lead).     This  substance  contains  from 

"1  to  fld  percent,  of  Carbon,  withtherast  iron.    [Obapihtb.]     Carbon 

iters  largely  into  the  composition  of  Amber  [Amber),  and  also  of 

ineral  Caoutchouc  and  the  various  forma  of  Bitumen.     [BnuaUUC.] 

forms  the  distinguishing  element  of  Coal.     [Coat,.] 

CARBONIFEROUS  SYSTEM,  the  great  group  of  strata,  which 

includes  nearly  all  the  valuable  coal  yet  discovered.    It  consists  of— 

D.  The  Coal  Formation. 

e.  The  Millstone-Grit  Group. 
B.  The  Mountain  Limestone  Formation. 
a.  The  Limestone-Shale  Group. 
The  portions  marked  a,  c,  are  the  least  oonstant  in  range  and 
character ;  the  Limestone-Shale  graduates  in  South  Wales  to  Devonian 
Strata,  and  in  Ireland  constitutes  the  Yellow  Sandstone  aeries  of  the 
northern  counties.     (Griffith.)     Host  of  the  coal  of  Ireland  belongs  to 
the  Millstone-Grit  group.    [Coal  Formation  ;  MonsTAin  IiDOBToan.] 
CARBUNCLE.    [Garhm.1 

CARCHA'RIAS,  a  genus  of  Fishes  of  the  Shark  Tribe.  [Squalids.] 
CARDAMINE,  a  genus  of  plants  belonging  to  the  natural  order 
Orucifira,  the  sub-order  Siiiawna,  and  the  tribe  Arabidta.  It  has  a 
compressed  pod,  flat  nerveless  valves,  a  capitate  stigma,  the  seeds  in 
a  single  row,  with  the  funiculus  simple  and  filiform.  The  species, 
which  are  numerous,  are  usually  smooth  herbs,  with  stalked,  entire, 
lobed,  or  pinnately  out  leaves,  and  racemes  of  white  or  red  flowers. 
C.  praicniii,  Cuokoo-Flower,  Bitter-Cress,  Common  Ladies'  Smock, 
s  pinnate  leaves,  the  leaflets  of  the  lower  leaves  roundish,  slightly 
angled,  those  of  the  upper  leaf  linear-lanceolate,  entire;  the  petalr 
three  times  longer  than  the  calyx,  spreading;  tho  stamens  half  the 
length  of  the  petals ;  stem  terete.  This  plant  has  large  lilac-coloured 
flowers,  and  ia  exceedingly  abundant  in  some  parte  of  the  country. 
It  baa  a  bitter  taste,  honoo  its  name  Bitter-Cress.  It  Is  generally  in 
blossom  when  the  cuckoo  returns  to  this  oountry,  and  at  that  period 
■  the  fields  as  though  linen  was  bleaching  :  t1- ' " 
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Ill 


explain  its  other  oommon  ^ng1^*1  names.  Till  recently  it  retained  a 
place  in  the  London  and  Dublin  Pharmacopoeias.  At  one  time  it  had 
the  reputation  of  being  a  diuretic  and  antispasmodic,  and  a  drachm  of 
the  flowers  was  administered  as  a  dose  in  hysteria,  chorea,  epilepsy, 
and  other  nervous  affections.  It  is  a  native  of  Europe,  Ana,  and 
America,  and  is  abundant  throughout  Great  Britain. 

Babington  describes  four  other  species  of  Cardamine  as  natives  of 
Great  Britain,  C.  impatient,  C  tulvatiea,  C.  kirtuta,  O,  amara :  with  the 
exception  of  the  last  they  are  common  plants.  C.  beUidifolia  has  been 
figured  in  the  '  English  Botany*  as  a  British  plant,  but  no  station  for 
it  is  known.  The  leaves  of  C.  kirtuta,  when  ripe  and  laid  upon  the 
ground,  put  forth  buds  which  produce  a  new  plant     It  is  extensively 

Eropagated  in  this  way  in  moist  soils.  It  is  said  that  other  species 
ave  the  same  property.  C.  impatient  is  so  named  from  its  pods 
when  fully  ripened  expanding  suddenly  with  force  when  touched,  and 
throwing  the  seeds  to  a  distance. 

(Don,  Qard\  Diet, ;  Loudon,  Bncyc.  of  Plant t;  Babington,  Manual 
of  JBritith  Botany.) 

CARDIOSPERMUM,  a  genus  of  plants  belonging  to  the  natural 
order  8apindaeea\  The  root  of  one  of  the  species,  C.  Halicaeabum,  is 
said  to  be  diuretic,  diaphoretic,  and  aperient.  In  the  Moluccas  the 
leaves  are  cooked  and  eaten. 

CARDIUM,  a  genus  of  Bivalve  MoUutea  belonging  to  the  Ace- 
phalous Lamdlibranchiata.  It  is  the  type  of  the  family  Cardiada, 
and  the  species  are  known  by  the  common  name  of  Cookie.  The 
shell  is  equivalve,  more  or  less  cordiform,  oblong  or  transversely 
ovate,  usually  inflated,  closed  or  gaping  posteriorly,  longitudinally 
ribbed  or  furrowed  in  radiating  fashion  from  the  prominent  beaks, 
rarely  smooth ;  ribs  often  scaly  or  spiny ;  margin  almost  always 
crenulated.  Hinge  composed  of  two  oblique  primary  teeth  in  each 
valve  and  two  remote  lateral  ones  (in  certain  exotic  forms,  the  teeth 
become  partially  or  wholly  obsolete).  The  ligament  short,  external, 
conspicuous ;  pallial  impression  simple.  The  animal  is  suborbicular, 
tumid,  its  mantle  freely  opening  in  front  with  plain  or  less  frequently 
fringed  edges,  conspicuously  fimbriated  in  the  neighbourhood  of  the 
two  very  short  slightly-separated  siphons,  the  branchial  one  of  which  is 
always  fringed  at  the  orifice.  Foot  very  large,  cylindrical,  geniculated. 
Branchial  leaflets  unequal,  labial  palps  rather  long  and  triangular. 
(Forbes  and  Hanley.) 

The  shells  belonging  to  this  genus  are  very  widely  distributed,  and 
many  of  them  are  remarkable  for  the  elegance  of  their  form  and 
colouring.  The  species  are  about  200  in  number.  "  We  find,"  say 
the  authors  of  the  'History  of  British  Mollusca,'  "the  great 
assemblage  of  Cockles,  in  the  Indian  Ocean,  a  region  where  about  a 
third  of  the  species  are  congregated.  Around  this  centre  the  number 
of  specific  forms  diminishes,  though  found  in  every  sea.  They  are 
most  plentiful  everywhere  within  the  tropics,  and  diminish  as  we 
proceed  northward  and  southward;  but  some  of  the  forms  most 
prolific  in  individuals  and  most  gregarious  in  habit  are  present  in 
cold  climates,  and  make  up  by  abundance  for  the  absence  of  variety. 
Of  these  several  are  valuable  articles  of  food ;  and  it  may  be  said  of 
all  the  Cardia  that  they  hold  a  high  rank  among  MoUutca,  both 
for  nutritive  qualities  and  excellence  of  flavour.  The  genus  oontains 
several  remarkable  abnormal  forms ;  some  of  the  most  singular  are 
to  be  found  in  the  Caspian  and  other  relics  of  the  great  Aralo-Caspian 
Sea — the  demonstration  of  which  mighty  inland  ocean  is  among  the 
finest  discoveries  of  Sir  Roderick  Murchison. 

"  The  geological  distribution  of  this  interesting  group  corresponds 
in  extent  with  the  geographical  Even  in  Palaeozoic  Strata  we  find 
the  fossilised  remains  of  Mollusks  closely  allied  if  not  belonging  to 
Cardium.  In  the  Secondary  Rocks,  even  in  their  oldest  members, 
well-marked  forms  of  Cardium  are  not  unfrequent,  often  singularly 
similating  those  of  existing  times.  During  the  later  part  of  the 
Secondary  epoch  and  the  beginning  of  the  Tertiary  a  group  of  half- 
ribbed  cockles  seemed  to  have  been  developed  at  the  expense  of 
ordinary  forms,  and  to  have  dwindled  away  as  they  came  near  our 
own  epoch,  when  but  two  or  three  allies  of  them  are  found."  (Vol. 
il  p.  3,  4.) 

Cockles  inhabit  all  parts  of  the  ocean.  Some  species  are  constantly 
met  with  between  hign  and  low  water  marks,  and  they  have  presented 
themselves  from  the  deepest  sea-beds.  Each  species  has  however  a  very 
definite  range.  They  lie  buried  in  sand  or  sandy  mud,  often  occurring 
Vi  prodigious  quantities.  According  to  the  researches  of  Dr.  W.  B. 
Carpenter,  the  shell  of  the  genus  Cardium  has  a  very  definite 
elementary  structure.  Externally  it  presents  a  tubular  structure, 
but  internally  there  is  little  development  of  organic  structure. 

C.  edule  (Linngeus),  the  Common  or  Eatable  Cockle,  is  known  by  the 
following  characters : — It  is  neither  triangular  nor  porcelain-white. 
It  has  radiating  ribs,  which  are  neither  armed  with  spines  nor 
tubercles.  This  bivalve  assumes  a  variety  of  appearances,  and  the 
adult  especially  differs  from  the  young.  Forbes  and  Hanley  include 
under  this  the  following  species  of  other  writers : — C.  vulgare,  Da  Costa; 
C.  crenulatum,  Lamarck ;  C.  peetinatum,  Lamarck ;  C.  arcuatum,  Reeve ; 
C.  zonatwm,  Brown;  C.  ooliquum,  Woodward;  C.  ruttieum,  Chemnits; 
C.  glaueum,  Brugmere ;  C.  LamarckU,  Reeve ;  C.  BeMcum>  Reeve. 

This  species  is  met  with  in  most  parts  of  the  British  Islands,  and 
is  almost  everywhere  regarded  as  a  pleasant  article  of  diet.  The 
ordinary  run  of  examples  are  from  four-fifths  of  an  inch  to  oue  inch 


in  length,  bat  on  tho  ooast  of  Devon,  and  especially  at  Limpstone 
on  the  mouth  of  the  Ex,  where  they  are  cultivated  in  beds,  they 
attain  a  much  greater  sis*.  It  is  a  gregarious  animal,  inhabiting  the 
sands  at  low  water,  especially  where  there  are  large  tracts  of  sand  in 
the  neighbourhood  of  actuaries. 

The  Common  Cockle  has  a  wide  geographical  range,  extending 
southward  to  the  Canary  Isles.  It  is  also  found  in  the  Caspian  Sex 
It  occurs  fossil  in  the  Red  Crag. 

The  other  British  species  enumerated  by  Forbes  and  Hanley,  are— 
C.  aculeatwm,  C.  echinatum,  C.  ruttieum,  C.  nodotum,  C.  fateiatum,  CL 
pugmamm,  C  Suecicum,  and  G.  Norwegicum.  They  regard  C.  Gramian- 
dicum,  C.  terratum,  C.  medium,  and  C.  muricatum,  as  spurious  in  the 
British  Fauna. 

CARDOON,  a  name  applied  to  the  blanched  leaflets  and  stems  of 
Cgnara  Carduneulut.    [Cyxara.] 

CARDUELIS,  a  genus  of  Birds  belonging  to  the  tribe  Intettortt, 
division  Conirottret,  and  the  family  Fringillidm.  It  has  a  lengthened 
conical  compressed  beak ;  the  point  attenuated  and  acute ;  commissure 
slightly  curved.  The  nostrils  basal,  lateral,  covered  by  small  incum- 
bent plumes.  Wings  lengthened,  pointed;  the  first,  second,  and 
third  quills  longest,  and  nearly  equal.  The  tail  moderate,  slightly 
forked.  Feet  with  the  middle  toe  longer  than  the  tarsus,  which  is 
equal  to  the  hind  toe ;  lateral  toes  short,  of  equal  length ;  claws 
slender,  curved,  and  acute. 

There  are  two  species  of  this  genus  indigenous  in  Great  Britain,  the 
Goldfinch  and  the  Siskin.  • 

C.  elegant  {Fringilla  CardueUt),  the  Goldfinch,  is  a  well-known  bird. 
It  has  a  gay  plumage,  lively  habits,  an  agreeable  form  and  song,  and 
a  disposition  to  become  attached  to  those  who  feed  il  In  captivity 
they  can  be  taught  a  variety  of  tricks,  such  as  drawing  up  water  for 
themselves  to  drink  in  a  thimble  bucket,  or  opening  the  lid  of  their 
seed-box.  They  may  be  often  seen  performing  with  canaries  in  the 
streets  of  London. 

The  Goldfinch  builds  a  very  neat  nest,  and  lays  four  or  five  eggs  of 
a  pale  bluish-white  colour,  with  a  few  spots  ana  lines  of  pale  purple 
and  brown.  It  is  a  very  general  inhabitant  of  the  British  Islands. 
It  is  also  found  in  Sweden,  and  is  abundant  in  Germany,  France, 
Provence,  Spain,  and  Italy.  It  is  found  also  at  Corfu,  Sicily,  Malta, 
and  Crete. 

The  whole  length  of  this  bird  is  6  inches.  It  has  a  whitish  horn- 
colour  beak,  black  at  the  tip ;  the  circumference  at  the  base  of  the 
beak  crimson-red ;  cheeks  and  ear  coverts  white ;  top  of  the  head 
black ;  nape  of  the  neck  white ;  the  back  and  rump  a  dusky  wood* 
brown ;  the  carpal  portion  of  the  wing  and  the  smaller  wing-ooverts 
black ;  the  greater  wing-coverts  and  the  outer  edge  of  the  basal  half 
of  each  primary  brilliant  gamboge-yellow ;  the  remaining  portion 
of  the  primaries  black;  under  surface  of  the  body  dull  white. 
(YarrelL) 

C.  tpinut  (Fringilla  tpinus),  the  Siskin.    [Abmldbvtnk.] 

CARDUUa    [Thxstlb.] 

CAREX,  a  genus  of  plants  belonging  to  the  natural  order  Cyper* 
acta,  and  the  tribe  Carieea.  The  flowers  are  diclinous,  arranged 
in  imbricated  spikes,  each  covered  by  a  glume ;  the  female  flowers 
have  a  single  urceolate  persistent  perigone,  in  which  the  nut  is 
completely  mclosed ;  one  style  with  two  or  three  stigmas ;  the  male 
flowers  have  three  stamens  without  a  perianth.  The  species  for  the 
most  part  are  inconspicuous  and  unattractive  plants.  They  are 
however  exceedingly  numerous.  Lindley,  in  Loudon's  '  Encyclopcsdia 
of  Plants,'  describes  105  species,  and  this  is  probably  not  more  than 
half  that  are  now  known.  Babington  describes  66  species  as  natives 
of  Great  Britain,  being  the  largest  number  of  species  of  any  genus 
of  phsenogamouB  plants  in  this  country.  Koch,  in  the  *  Flora  Ger- 
manica,'  describes  103  species  as  natives  of  Germany  and  Switzerland 
Although  so  numerous,  they  serve  directly  few  of  the  purposes  of 
man  or  the  higher  *i"iw*lg.  Their  leaves  are  tough  and  hard,  so  that 
none  of  them  are  eaten  by  cattle  except  in  oases  of  great  necessity. 
They  are  for  the  most  part  inhabitants  of  wet  and  swampy  grounds, 
in  bogs,  fens,  and  marshes,  in  tho  temperate  and  northern  parts  of 
the  world.  In  the  hop-grounds  of  Great  Britain  the  leaves  of  some 
of  the  species  are  used,  for  tying  the  bines  of  the  hops  to  the  poles. 
In  Italy  they  are  used  for  placing  between  the  staves  of  wine-casks, 
are  woven  over  Florence  flasks,  and  occasionally  employed  for  making 
chair-bottoms.  The  leaves  of  the  Carex  tylvatica,  according  to 
Linnaeus,  are  oombed  and  dressed,  and  used  as  a  warm  lining  for 
gloves  and  shoes ;  and  thus  protected,  the  Laplanders  seldom  suffer 
from  being  frost-bitten. 

O.  armaria  has  a  place  in  some  of  the  continental  Pharmacopoeias ; 
its  root-stock  being  a  reputed  diaphoretic  and  diuretic  It  is  used 
under  the  name  of  German  Sarsaparilla,  and  is  employed  in  cases  of 
skin-disease,  as  well  as  in  secondary  syphilis. 

The  C.  kirta  and  C.  ditticha  are  often  substituted  fraudulently  or  by 
mistake  for  it,  but  do  not,  according  to  Btachof£  possess  such  active 
properties.  It  is  not  known  to  the  practitioners  in  medicine  of  this 
country. 

C.  arenaria  grows  on  the  sands  of  the  sea-shore,  and  is  one  of  the 
plants  which,  in  conjunction  with  the  Btymut,  Arundo,  and  Ptamma, 
binds  the  loose  sands,  and  forms  them  into  solid  embankments. 
Although  most  of  the  species  are  devoid  of  striking  beauty,  some  of 
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them  when  in  flower  aro  much  admired  on  account  of  the  elegant 
drooping  of  their  panicles  of  golden-coloured  flowers.  This  is  the 
one  with  C.  remata  and  C.  Frattri,  Unattractive  as  the  mil  of 
thaw  plants  are  to  the  general  observer,  they  hare  been  carefully 
studied  by  botanists,  and  Willdenow,  Qoodanoogh,  Wahlenberg,  Sokuhr, 
Scopoll,  Boott,  Babiugton,  and  a.  Gibson  haw  done  mnch  to  throw 
light  upon  this  obscure  genua.  Their  importance  in  nature  however 
must  not  be  estimated  by  their  appearance  or  their  utility  to  man. 
They  frequently  form  the  only  vegetation  of  the  swamp,  and  by  their 
existence  and  decay  they  gradually  form  a  soil,  on  which  plants  more 
immediately  useful  to  man  may  be  grown, 
CARIACU&    [CbbvidjlI 

CABIAMA,  or  SARIAMA,  the  name  by  whioh  the  Palamcdca 
critiattt  of  Gmelin,  BkJuiopkut  criitalut  of  lUiger,  Microdactyly  of 
Geoffrey,  the  Saria  of  the  Guaranis  of  Paraguay,  and  the  Seriema  or 
Ceriema  of  th«  Brazilian  natives,  ia  known  to  the  Portuguese  colonists 
of  Brazil. 

-  Marcgrute,  Piso,  D'Assra,  Geoffroy,  and  the  Prince  de  Wied  have 
entered  into  a  detailed  history  of  this  bird,  which  has  always  attracted 
the  notioe  of  zoologists  on  account  of  the  curious  relations  which 
its  structure  indicates  to  the  OraUatora  (Waders),  the  Oallinaeeous 
birds,  and  even  the  Straihionidt. 

It  is  found  in  the  great  solitary  mountain-plains,  surrounded  by  the 
forests  which  extend  over  so  large  a  proportion  of  BrasO,  and  where 
Its  sonorous  voice  often  breaks  the  silence  of  the  desert.  It  is  also 
found  in  Paraguay,  but  ia  aaid  to  occur  there  more  rarely.  It  feeds 
In  a  state  of  nature  on  liiards,  insects,  and  molluscous  animals,  and 
not  improbably  small  seeds  occasionally. 

The  habits  of  the  wild  (liriimi  are  of  the  moat  retired  description. 
A  tenant  of  the  vast  solitudes  that  form  its  wide  spreading  home,  it 
flies  from  the  face  of  man  ;  and  being  almost  always  on  the  watch  is 
very  difficult  of  approach.  Stalking  slowly  on  the  plain  its  eye 
instantly  notes  the  distant  intruder,  and  after  a  moment's  hesitation 
,t  decides  either  to  stay  or  fly,  according  to  the  circumstances.  Those 
who  have  had  the  best  opportunities  of  observing  them  in  their  native 
wilds  state  that  the  hunters,  though  surrounded  by  these  birds,  cannot 
without  considerable  labour  obtain  them.  As  soon  as  the  bird 
perceives  that  it  ia  punned,  it  seta  off  with  great  rapidity , 
pursuer  follows  on  horseback,  but  it  is  not  till  after  a  sharp  and 
tedious  course,  with  all  its  turns  and  windings,  that  the  Cariama, 
wearied  out,  either  crouches  on  the  ground,  or  alights  on  some  bush 
or  tree.  Till  this  happens  the  horseman  in  vain  seeks  for  an  oppor- 
tunity to  throw  his  lasso  or  pull  his  trigger. 

But  wild  as  the  bird  is  in  its  natural  state  it  is  easily  domesticated, 
and  will  live  sociably  with  the  other  tenants  of  the  poultry-yard.  In 
this  stats  they  will  eat  little  pieces  of  meat,  but  are  said  to  refuse 
nutrxe,  though  it  is  probable  that  other  kinds  of  grain  may  i 
disagreeable  to  them.     When  thus  tamed  they  will  walk  aboi 

hamlet  or  village  where  they  have  been  brought  up,  and  even  l 

after  taking  short  trips  in  the  fields  like  the  poultry.  The  flesh  is 
described  as  vary  good  food ;  the  Brazilians  however  do  not  hunt  it 
for  the  game-bag. 

The  nest  is  composed  of  dry  sticks  and  branches,  covered  with  cow- 
dung,  and  placed  upon  a  low  or  a  moderately  high  tree.  The  eggs  are 
generally  two  in  number  and  white. 

It  has  the  neck  covered  with  long  loose  barbed  feathers,  floating 
and  silky  upon  the  naps,  somewhat  like  those  of  the  bittern  :  when 
the  bird  ia  excited  or  frightened  it  can  raise  them.  A  light  crest 
consisting  of  a  few  disunited  feathers  forms  an  ornamental  tun  on  the 
front,  and  advances  upon  the  bass  of  the  bill,  which  it  overshadows, 
reminding  the  observer  of  the  crests  of  the  Bupiccta  (Cocks  of  the 
Hook)  in  its  disposition.  Space  round  the  eyes  naked,  the  nakedness, 
which  is  bluish,  reaching  to  the  bill.  The  upper  eye-lid  fringed  with 
long  dark:  eye-lash™.  Feet  long  and  slender,  and  the  toes  very  short, 
whence  Geoflroy's  name.     Tail  rounded  and  of  moderate  length. 

The  general  colour  of  the  Ceriama  is  an  earthy-brown  on  the  upper 
parts,  while  the  lower  parts  are  whitish.  All  the  neck-feathers  are 
finely  rayed  with  zigzags  of  darker  brown  than  that  which  fo 
general  ground-colour  of  the  plumage.  The  two  middle  (earners  01 
the  tail  are  brown :  the  others  for  the  most  part  block,  with  white 
extremities,  and  marbled  with  black  upon  a  white  ground  at  their 
insertion.  The  wing-feathers  are  blackish  and  traversed  by  white 
bands  dotted  with  blackish.  There  are  delicate  zigzags  of  a  clear 
brown  on  the  feathers  of  the  front  of  the  neck,  the  ground  colour  of 
these  feathers  being  whitish  The  feathers  of  the  breast  and  belly  are 
longitudinally  raved  with  white  in  the  direction  of  the  shafts.  The 
naked  part  of  the  lag,  the  feet,  and  the  toes  are  of  an  orange-red. 
The  bill,  which  is  of  a  bright  coral  red  in  the  adult,  is  blackish  or 
marbled  with  black  and  reddish  in  the  younger  birds.    The  iris  is 

IVAsan  gives  80  inches  as  the  length  of  the  young  bird  described  by 
him;  that  of  the  Prince  de  Wied  was  half  an  inch  more,  and  the  adult 
"  i  Museum  of  the  Netherlands,  from  which  Temminck's 


tcrpentarHU),  remarks  that  this  resemblance  vanishes  upon  a  closer 
inspection,  and  that,  if  it  be  permitted  to  form  any  judgment  from  the 
forms  solely,  it  would  seem  probable  that  the  skeleton  of  the  Cariama, 
which  was  not  known  when  he  wrote,  ought  to  have  some  relationship 


figure  was  taken 


observing  that  the  Qariama.  at  first  view  seems  to 
auce  to  the  Secretary -Bird  of  Africa  (Oypogrranut 


qarlan 

._ Jommon ,.. . 

(Piopkia  crepitant),  and  the  Gratlatora  generally.  There  is 
of  a  female  in  the  museum  of  the  Zoological  Society  of  London  pre- 
sented by  the  Ear]  of  Derby,  in  whose  possession  the  bird  died.  An 
account  of  the  anatomy  of  this  bird  by  Mr.  Martin  was  published  in 
the  '  Proceedings  of  the  Zoological  Society.'  In  this  paper  Mr.  Martin 
observes  that  "  In  its  general  aspect  the  skeleton  of  the  Qariama  is 
very  remarkable.  The  comparative  shortness  of  the  neck,  the  com- 
pactness of  the  chest,  and  stoutness  of  the  ribs,  together  with  the 
abbreviated  condition  of  the  wings,  appear  as  if  cut  of  harmony  with 
the  length  of  the  limbs,  especially  of  the  tibia  and  tarsus,  while  the 
toes  concluding  this  length  of  limb  are  short,  the  binder  one  being 
situated  high  and  not  touching  the  ground. 

"  Though  the  Cariama  in  its  osseous  structure  exhibits  but  little 
resemblance  to  the  birds  of  the  Raptorial  order,  it  approaches  that 
order  very  remarkably  in  the  structure  of  the  eye,  whioh  is  surrounded 
by  a  firm  consolidated  osseous  ring.  This  ring  departs  materially  in 
its  formation  from  what  obtains  among  the  QraOatartt  generally, 
where  it  is  imbricated  and  slight,  and  indeed  scarcely  merits  the 
name  of  osseous." 

For  the  anatomy  of  the  bird  we  refer  the  reader  to  Mr.  Martin's 
paper,  but  we  may  observe  that,  according  to  Mr.  Martin,  "  in  the 
whole  of  the  visceral  arrangement  a  close  affinity  may  be  observed  to 
the  Onu  tribe."  In  the  Stanley  Crane  (Anthropoidti  paradiiaiu,  _ 
Bechst.)  the  intestines  are  similarly  disposed  in  folds  or  loops,  and  the 
two  cajca,  given  off  6  inches  from  the  anus,  are  i  inches  long.  In  the 
Stanley  Crane  however  the  muscular  Coat  of  the  gizzard  is  thicker 
than  in  the  Qariama,  being  in  some  parts  an  inch  across,  while  in  the 
latter  bird  it  is  about  one-fourth  of  an  inch ;  hence  is  there  in  this  point 
an  index  of  a  less  vegetable  regimen.  In  the  Stanley  Crane  the  total 
length  of  the  intestines  is  E  feet  3  inches.     In  the  Cariama  it  is  3  feet 

CA'RICA,  a   genus   of   plants  belonging  to  the  natural    order 

Papayaeece.  One  of  the  species,  C.  Papaya,  ia  a  remarkable  tree 
found  in  various  parts  of  South  America,  with  a  simple  unbranched 
erect  trunk,  from  IS  to  20  feet  high,  abounding  in  a  milky  juice, 
having  broad  7-lobed  leaves  a  foot  at  least  long,  and  unisexual  Sowers, 
the  males  of  which  are  monopetalous,  with  ten  short  stamens  inserted 
in  the  mouth  of  the  corolla ;  the  females  polypeUlous,  with  a  single 
ovary,  having  a  starry  sort  of  stigma.  The  fruit  ia  thus  described  by 
Hooker  in  the  'Botanical  Magazine:'  "The  corolla  falls  away,  and 
the  germen  in  coming  to  maturity  becomes  pendent ;  the  tree,  too, 
advancing  in  height  casta  its  lower  leaves  from  below  the  flowers,  and 
the  fruit  constituting  a  large  oblong  kind  of  berry,  or  more  correctly 


speaking  pep 

much  in  the 


ipo,  r. 


.  .  jr  Bread -Fruit.  The 
surface,  when  the  fruit  is  ripe,  ia  a  pale  and  rather  dingy  orange- 
yellow,  obscurely  furrowed,  and  often  rough  with  little  elevated 
points.  The  flesh  is  very  thick,  coloured,  hut  paler  than  the  outside, 
and  there  passes  through  it  longitudinally  fire  bundles  of  vessels.  In 
the  centre  is  a  considerable  cavity,  with  five  longitudinal  ridges,  and 
these  an  thickly  clothed  with  numerous  seeds."  This  fruit  is  called 
the  Papaw,  and  is  accounted  of  considerable  interest  in  the  tropical 
part  of  the  world.  An  excellent  history  of  its  uses  is  compiled  in  the 
Work  already  quoted,  from  which  we  borrow  the  following;  "The 
papaw-tree  is  of  rapid  growth.  8L  Pierre  probably  spoke  from  his 
own  knowledge  when  he  described  Virginia  as  having  planted  a  seed 
which  in  three  years'  time  produced  a  trunk  20  feet  high,  with  its 
upper  part  loaded  with  ripe  fruit.  It  is  for  the  sake  of  this  fruit 
mainly  that  the  plant  is  cultivated  ;  but  if  the  flavour  were  not  better 
than  that  yielded  by  what  ripened  in  our  stove,  I  cannot  recommend 
it  as  at  all  agreeable."  Brown,  in  his  '  Natural  History  of  Jamaica,' 
tells  us  that  "  it  has  a  pleasant  sweetish  taste,  and  is  much  liked  by 
many  people ;  that  while  young  it  is  commonly  used  for  sauce  ;  and 
when  boiled  and  mixed  with  lime-juice  and  sugar  is  not  unlike  or 
much  inferior  to  that  mode  of  real  applea,  for  which  it  is  commonly  sub- 
stituted." In  the  opinion  of  Sloane  it  is  not  a  very  pleasant  fruit,  even 
when  helped  with  pepper  and  sugar;  and  the  more  ordinary  use,  he 
adds,  of  this  fruit  is  before  it  is  ripe,  when,  ns  large  aa  one's  fist,  it  is 
cut  into  slices,  soaked  in  water  till  the  milky  juice  is  out,  and  then. 
boiled  and  eaten  aa  turnips  or  baked  as  apples.  The  juice  of  the  pulp, 
according  to  Deecourtilz,  in  the  '  Flore  Medicale  des  Antilles,'  is  used 
as  a  cosmetic  to  remove  freckles  on  the  skin  caused  by  the  sun ;  and 
the  negroes  in  the  French  colonies  employ  the  leaves  to  wash  then- 
linen,  instead  of  soap.  As  a  medicinal  plant  the  Papaw-Tree  ia  parti- 
cularly deserving  of  notice.  Hernandez  long  ago  spoke  of  the  milky 
juice  of  the  unripe  fruit  as  a  powerful  vermifuge,  which  has  been  con- 
firmed by  M.  Caarpentier  Coesigni,  as  mentioned  in  the  '  Asiatic 
Researches '  by  Dr.  Fleming  (vol.  ii.  p.  1 62).  A  single  dose,  that  gen- 
tleman says,  is  sufficient  to  cure  the  disease  however  abundant  the 
worms  may  he.  Another  French  writer  (Poupee  Desportes)  recom- 
mends the  use  of  the  seed  instead  of  the  juice.  But  the  most  extra- 
ordinary property  of  the  Papaw-Tree  is  that  which  is  related,  first  I 
believe  by  Brown,  in  his  '  Natural  History  of  Jamaica,'  namely,  that 
"Water  impregnated  with  the  milky  juice  of  this  tree  is  thought  to 
make  all  aorta  of  meat  washed  in  it  very  tender ;  but  eight  or  ten 
minutes  steeping,  it  is  said,  will  make  it  so  soft  that  it  will  drop  in 
pieces  from  the  spit  before  it  is  well  roasted  or  tarn  soon  to  rags  in 
the  boiling."  Mr.  Neill  mentioned  this  circumstance  more  fully  in  his 
Interesting  'Horticultural  Tour  through  Holland  and  the  Nether- 
lands ; '  and  it  has  repeatedly  been  confirmed  to  me  by  gentlemen  of 
this  country  who  have  been  long  resident  in  the  West  Indies,  and  who 
speak  of  the  employment  of  the  juice  for  such  a  purpose  as  of  quite  a 
general  occurrence  ;  and  more,  that  old  hogs  and  old  poultry  which 
are  fed  upon  the  leaves  and  fruit,  however  tough  the  moat  they  afford 
might  otherwise  be,  are  thus  rendered  perfectly  tender,  and  good  too, 
if  eaten  aa  soon  as  killed,  but  that  the  flesh  very  soon  pusses  into  a 
state  of  putridity.  The  juice  oauses  a  separation  of  the  muoculor 
fibres.  Kay,  the  very  vapour  of  the  tree  serves  the  purpose ;  hence 
many  people  suspend  the  joints  of  meat,  fowls,  to.  in  the  upper  part 
of  the  tree  in  order  to  prepare  them  for  the  table.  Such  is  the  effect 
upon  hogs  that  feed  upon  the  fruit,  that  the  good  housewives  reject  the 
flesh  of  such  if  it  is  destined  for  salting,  well  knowing  that  it  is  not 
sufficiently  firm  for  that  purpose. 

"  Whether  this  power  of  hastening  the  deoay  of  meet  be  attri- 
butable to  the  animal  matter  or  fibrin*  contained  in  tile  juice  of  the 
Papaw  or  not,  I  will  not  pretend  to  say  ;  but  the  presence  of  such 
is  a  fact  scarcely  less  wonderful  than  the  property  just  alluded  to. 
Two  specimens  of  the  juioe  were  brought  from  the  Isle  of  France ; 
in  the  one  it  had  been  evaporated  to  dryness,  and  was  in  the  state  of 
an  extract;  in  the  other  the  juice  was  preserved  by  being  mixed  with 
an  equal  bulk  of  rum.  Both  were  subjected  to  analysis  by  Tanquelin. 
The  first  was  of  a  yellowish-white  colour  and  semi-transparent.  Its 
taste  was  sweetish.  It  hod  no  smell,  and  was  pretty  solid;  but 
attracted  moisture-  when  kept  in  a  damp  place.  The  second  was 
reddish-brown,  and  had  the  smell  and  taste  of  boiled  beet  When 
the  first  specimen  waa  macerated  in  cold  water  the  greatest  part  of  it 
dissolved ;  the  solution  frothed  with  soap.  The  addition  of  nitric 
add  coagulated  it,  and  rendered  it  white ;  and  when  boiled  it  threw 
down  abundance  of  white  flakes.  When  the  juice  of  the  Papaw  is 
treated  with  water  the  greatest  part  dissolves ;  but  there  remains 
a  substance  insoluble,  which  has  a  greasy  appearance.  It  softens  in 
the  air,  and  becomes  viscid,  brown,  and  semi-transparent  When 
thrown  on  burning  coals  it  melted,  let  drops  of  grease  exude,  emitted 
the  noise  of  meat  roasting,  and  produced  a  smoke  which  had  the 
odour  of  fat  volatilised.  It  left  behind  it  no  residue.  The  substance 
was  fibrine.  The  resemblance  between  the  juice  of  the  Papaw  and 
animal  meat  is  so  close  that  one  would  be  tempted  to  suspect  some 
imposition,  were  not  the  evidence  that  it  ia  really  the  juice  of  a  tree 
quite  unquestionable.  This  fibrine  had  been  supposed  previously  to 
belong  exclusively  to  the  animal  kingdom ;  but  it  has  since  been 
found  in  Other  vegetables,  especially  in  Fungi." 


CABIKARIA. 

'.'.  Hgitala,  the  Chambum,  is  a  Brazilian  plant,  and  regarded  with 
Je  less  honour  than  the  Upaa-Tree  *'  ""  ..      -    - 

ieh  spirted  on  his  face  when  ha  ■ 

ihing  in  the  face  and  a  few  blisters  oi 
have  a  very  disgusting  smell. 

CARINA,  in  Botany,  the  two  oblique  front  petals  of  a  Papiliona- 
ceous flower,  united  by  their  contiguous  edges  into  an  organ  having  a 
figure  something  like  that  of  the  keel  of  a  boat 

CARINA'RIA,  the  name  of  a  genus  of  MolUuat,  arranged  by 
Cuvier  under  his  fifth  order  of  Gasteropoda  (Lamarck's  Hettropoda) 
as  the  type  of  that  order,  and  by  De  BUunville  under  the  first  family 
{Necioprnia)  of  his  order  NucUabrantJtiala.  The  shells  of  this  genus 
were  formerly  known  to  collectors  under  the  names  of  V onus's 
Slipper  and  the  Qlaas  Nautilus :  indeed  one  of  the  species  is  the 
Argonauta  rilrau  of  Gmeljn. 

The  body  of  the  animal  is  sub-eyhndricaL  elongated,  transparent, 
dotted  with  elevated  points,  prolonged  posteriorly,  and  furnished 
towards  the  upper  part  of  its  posterior  extremity  with  a  sort  of  fin, 
which  performs  the  part  of  a  rudder.  A  reddish  thin  compressed 
sub-circular  fin,  beautifully  reticulated  by  decussating  muscular 
fibres,  furnished  with  a  sort  of  acetabulum  or  sucker,  rises  from  the 
belly  nearly  opposite  to  the  point  on  the  back  occupied  by  the  shell. 
With  the  aid  of  this  fln  it  floats  along.  M.  Verany  aays  that, 
notwithstanding  the  greatest  possible  attention,  he  has  not  been  able 
to>  discover  the  use  of  the  sucker,  or  rather  suctorial  diso,  in  the 
ventral  fin ;  but  there  can  be  little  doubt  that  it  is  analogous  to  the 
foot  in  Qaeteropods,  and  that  the  animal  avails  itself  of  its  powers  of 
adheeion  by  sticking  to  rooks  or  other  submarine  bodies,  and  thus 
lying  at  anchor,  as  it  were,  in  repose,  with  the  frail  shell  that  protects 
the  circulating  and  respiratory  organs,  together  with  the  liver  and 
generative  gland,  lowermost — the  same  position  occupied  by  it  when 
the  animal  ia  in  motion. 

The  head  is  capable  of  contraction  within  the  body,  and  is  provided 
with  a  sort  of  retractile  proboscis.  There  are  two  tentacula  of  some 
length  and  of  a  subcorneal  shape,  planed  laterally  at  the  insertion  of 
the  head  ;  and  there  are  two  eyes  situated  at  the  base  of  the  tentacula. 
The  mouth  is  furnished  with  a  circular  jaw,  armed  with  four  rows  of 
teeth,  of  which  the  two  internal  anas  are  fixed  and  small. 

The  organs  of  respiration,  together  with  the  heart  and  vent,  are 
protected  by  a  delicate  transparent  shell,  somewhat  compressed, 
without  a  spire,  but  with  a  summit  a  little  recurved  backward*,  and 
tile  opening  wide,  entire,  and  oval.  The  vent  is  under  the  edge  of 
the  mantle,  which  envelopes  the  organs  above  mentioned  and  lines 
the  shell. 

The  sexes,  according  to  M.  Verany,  are  separated  ai 

1 "  "     male  being 


{Pterotrachfa)  ;  the  sexual  organ  of  tl 


dng  placed  a  little 


The  digestive  organs  consist  of  a  retractile  tube  furnished  within 
with  a  horny  rasp,  and  a  short  cesophsgus,  opening  into  a  slightly 
dilated  stomach,  which  is  continued  into  an  intestinal  tube  passing 
straight  towards  the  shell,  into  which  it  enters,  and  making  a  convolu- 
tion terminates  in  the  vent 

There  le  between  the  eyee  a  ganglion  from  which  many  nerves  are 
given  off,  and  of  these  six  are  directed  forwards  and  four  backwards. 
Of  the  six  directed  forwards  two  go  towards  the  mouth,  and  appear 
to  provide  for  the  action  of  the  proboscis,  two  belong  to  the 
tentacula,  and  two  to  the  eyee.  Of  the  four  directed  backwards,  two 
go  directly  to  the  nucleus  in  the  shell,  and  the  other  two  unite  under 
the  fln,  whence  they  ramify  into  five  branches,  three  of  which  are 
appropriated  to  the  baUy-fin,  and  two  go  towards  the  tail 

Cormatia  Mtdittrranea  may  be  taken  as  an  example  of  the  genus, 
H.  Verany  states  that  it  is  to  be  found  all  the  year  on  the  coasts  (in 


;  b,  ere ;  c,  head ;  it,  retnctilo  tabs  ; 
ft  Mi#i"<i»w  «.w,  r,H&i  nfniBuimg  the  organs  of  respiration,  heart,  ess, . 
A,  llw  posterior  or  rudder-flu ;  i,  »tn  tral-fin ;  a,  the  nuxer ;  ',  ',  nerves. 
The  figure,  with  slight  modification,  is  taken  from  Vsrsay's. 
the  neighbourhood  of  Nice),  but  that  it  ia  sufficiently  abundant  in  the 
months  of  May,  June,  and  July.  He  further  observes  that  it  is  ram 
to  find  it  with  the  shell  entire,  that  it  feeds  on  gelatinous  bodies  and 
on  very  small  fishes,  such  aa  AlAtrina  noma  (the  Dwarf  Atherine),  and 


that  ha  has  often  found  in  the  stomach  the  remains  of  other  Carinaria:, 
which  satisfies  him  that  the  species  in  mutually  destructive. 

Dalle  Chiaje,  who  hu  placed  the  animal  in  ita  proper  position  with 
relation  to  tie  brain,  haa  given  a  careful  and  detailed  account  of  ita 
organisation  in  his  '  Memorie  sulla  Storia  e  Notomia  degli  tttimaU 
mm  Vertebra  del  Regno  di  Napoli,'  vol  ii.  p.  914,  illustrated  in  his 
plat™  14  and  IS.  Dalle  Chiaje  makes  the  spermatic  canals  rue  at  the 
posterior  base  or  insertion  of  the  ventral  fin  and  proceed  to  the  genital 
organ,  near  the  origin  of  what  we  have  termed  the  rudder-fin  ;  but  ha 
gives  no  external  view  of  the  apparatus  so  conspicuous  in  M.  Verau  v's 

Carinaria  haa  never  yet  been  taken  in  any  other  than  warm  lati- 
tudes. Three  species,  C.  Hires,  C.  fragilii,  and  C.  Mtditerranta,  are 
recorded  without  reckoning  Lamarck'  ■  C.  qwtMtWsV 


The  above  ii 


copied  from  tho  Ioonographie  of  Cavier'a  '  *"'■"«! 
Aingdom,'  and  represent*  the  Carinaria  with  ita  back  uppermost.  It 
is  denominated  Carinaria  cymOMtn,  but  there  can  be  no  doubt  that  it 
is  Carinaria  MtdHtmmea. 

CAHLJNA.     [Thhtlk.1 

CARNATION,  a  kind  of  Dianthus  or  Pink,  a  variety  of  the 
DianOua  CaryopkyUia  of  botanists,  much  esteemed  by  Sorista  for  the 
beautiful  coloura  of  ita  sweet-scented  double  flowers.  It  is  usually 
grown  in  rich  light  loamy  soil,  in  which  sand  enough  is  mixed  to 

Eent  water  stagnating,  and  in  propagated  either  by  cuttings  or 
■ing.  A  great  many  varieties  are  cultivated,  the  most  esteemed 
'bii:h  an  those  with  a  strong  tall  stem  about  3  feet  high,  and 
regularly  formed  flows™,  with  the  stripes  or  markings  clear,  well 
defined,  and  broadest  near  the  end  of  the  petal*,  From  their  colours 
they  are  technically  distinguished  into  Flakes,  which  hare  but  one 
colour,  disposed  in  atripee  upon  a  white  ground ;  Biennis,  which  have 
stripe*  of  two  colours ;  and  Picotesa  or  Piquetteee,  which  hare  petals 
notched  at  the  edge*,  and  spotted  instead  of  striped  upon  a  ground 
that  is  most  commonly  pals-yellow. 

CARNELIAN.    [Agate.] 

CAItNITORA,  a  term  generally  applicable  to  any  creatures  that 
feed  on  flesh  or  animal  substances,  but  definitely  applied  to  that  order 
of  the  Mammalia  which  prey  upon  other  animals 

The  forme  of  this  order  are  varied,  and  the  number  of  species 
considerable.  Furnished  like  Man  and  the  Quadrvmana  with  three 
sorts  of  teeth,  and  nails  or  claws  on  the  feet,  they  entirely  differ  from 
those  two  orders  in  never  having  the  thumbs  of  the  anterior  extremity 
capable  of  being  opposed  to  the  other  fingers.  The  greater  or  lees 
development  of  their  molar  teeth  as  cutting  or  lacerating  instruments 
seems  to  determine  the  kind  of  animal  food  fitted  for  their  support. 
Those  Carnivora  which  have  their  molars  totally  or  partially  tubor- 
culated  partake  of  a  diet  in  which  vegetables  form  a  greater  or  leas 
proportion,  and  those  which  have  them  serrated  as  it  were  with  points 
live  principally  on  insects.  There  are  other  modification*  of  these 
molars,  fitting  them  for  crushing  bone*  or  dividing  animal  muscle, 
according  to  the  exigency  of  the  animal ;  but  in  all,  as  a  general  rule, 
the  articulation  of  the  jaw  does  not  permit  of  horizontal  movement, 
the  power  being  aimply  that  of  opening  and  shutting,  upward*  and 
downwards,  like  a  pair  of  shears. 

In  their  general  organisation  the  prevailing  feature  of  the  skull  is 
the  great  development  of  the  zygomatic  arch,  affording  room  for  the 
action  of  the  powerful  muscles  that  work  the  trenchant  jaw ;  the 
orbit  is  not  separated  from  the  temporal  fossa.  The  articulation  of 
the  bones  of  the  fore-arm  in  most  of  the  Carnivora  is  so  constructed 
a*  to  allow  of  free  motion,  though  in  a  degree  inferior  to  that 
bestowed  on  the  Quadrvmana.  The  brain  (cerebrum)  is  considerable 
in  bulk,  well  marked,  but  without  a  third  lobe,  and  does  not  cover 
the  cerebellum.  Of  all  the  senses  that  of  smelling  mini  mi  to  be  in  the 
highest  perfection,  the  pituitary  membrane  being  extended  over  a 
manifold  labyrinth  of  bony  plates.  The  intestines  are  comparatively 
short,  the  nature  of  their  food  requiring  less  elaboration  than  that 
necessary  for  the  extraction  of  nourishment  from  vegetables. 

Cuvier  give*  the  name  of  Carnassiers  (Flesh-Eaters)  to  the  order,  and 
divide*  it  into  the  following  families  :— 

I.     Cheiroptera. 

These,  a*  he  observes,  have  still  some  affinities  with  the  Quadra- 
•tons,  aa  is  manifested  by  the  pendulous  genital  organ  of  the  male, 
and  the  poaition  of  the  teats  of  the  female  on  the  breast.  Their 
distinguishing  character  consists  of  a  fold  of  the  skin,  which  rising  at 
tbeeidnofthe---'-  ■-•--'-■■■  ■■     -       '    ■       ■  ■'     *- 


■e  frequently 


>f  the  neck  is  extended  between  the  fore  feet  and  the  finger* 
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or  toes,  so  a*  to  suspend  the  animal  in  the  air,  and  in  those  genera 
which  have  tho  bones  of  the  hand  sufficiently  developed  to  spread  a 
sufficient  extent  of  this  membranous  akin,  there  is  a  power  of  executing 
all  the  evolutions  required  for  flight.  Strong  clavicles  and  large 
shoulder-blades  were  required  for  this  feat,  and  we  accordingly  find 
'to  those  parts ;  but  a*  the  rotatory 
of  the  fore-arm  would  have  been 
worse  than  naelms,  inasmuch  a*  it  would 
have  weakened  the  force  of  the  impulse 
of  the  membranous  wing,  and  would 
have  consequently  lessened  the  power  of 
flying,  we  find  it  almost  entirely  absent 
Four  great  canine  teeth  are  found  in  all 
the  genera  of  this  large  family ;  but  the 
number  of  their  incisors  varies.  Some 
idea  will  be  formed  of  the  arrangement  of  the  teeth  in  the  Cheiroptera 
from  the  annexed  cut. 

In  the  deiropUra,  as  we  have  seen,  the  teats  are  pectoral,  but  in 
all  the  rest  of  the  families  they  are  ventral. 
The  next  family  in  Cuvier"  s  arrangement  is — 

IL  Itaeetivora. 
The  lateral  membrane*  with  which  the  Cheiroptera  are  furnished 
are  no  longer  to  be  found  in  the  iiuecfteoro,  which  still  have  clavicle*; 
and  their  molars  like  those  of  tie  first  family  are  serrated  with  conical 
points.  In  their  dental  system  the  position  and  relative  proportion 
of  their  incisors  and  canine  teeth  vary.  Some  have  long  incisors  in 
Front,  followed  by  other  incisors  and  canines  lower  than  the  molars,  a 
scale  of  dentition  to  be  found  among  some  of  the  QuadVumana 
(Taniiu),  and  approaching  in  a  degree  the  dental  system  of  the 
Bodtniia.  Other*  have  large  and  widely-separated  canines,  between 
which  are  small  incisors,  the  moat  ordinary  disposition  of  the  teeth 
in  the  Quadnmana  and  Carnivora,  The  feet  are  short,  and  their 
motions  comparatively  feeble ;  the  male  organ  is  furnished  with  a 
sheath,  and  the  teats  are  ventral.  There  is  no  cecal  appendage,  and 
the  entire  sole  of  the  foot  is  applied  to  the  ground  in  walking. 
habits,  resembling  in  a  degree  those  of  the  Cheiroptera,  are  fre 
nocturnal  and  subterranean, 
form  their  principal  nourishment,  and 
many  of  them,  especially  in  cold  coun- 
tries, pass  the  winter  in  a  dormant  state. 
Hitherto  we  have  seen  the  carnivorous 
organisation  in  a  comparatively  mitigated 
Htilnin*  ******  but  we  now  ■FFw  Curiere 
( Eiinarem  .aw™*™).  Otiid  family,  tie  Carnivora,  properly  so 
sailed,  which  have  every  part  of  their 
frame,  in  the  oat*  especially,  formed  for  the  destruction  of  other 
animals.  In  two  of  the  tribes,  but  more  particularly  in  one,  namely, 
the  Plantigrada,  the  carnivorous  form  is  indeed  somewhat  modified  . 
but  among  these  three  tribes  we  find  the  greatest  harmony  of  parts, 
fitted  fur  keeping  down  the  numbers  of  the  grsnivorous  and  phyto- 
phagous aajnisjs,  to  be  anywhere  observed  among  the  Mammalia, 
III.  Carnivora, 
In  this  family  wa  have  the  thirst  for  blood  at  it*  highest  degree  of 
development,  and  with  it  the  power  and  the  instruments  for  gratifying 
the  appetite.  Four  large,  long,  and  distant  canines,  separated  by  the 
intervention  of  six  incisors  in  each  jaw  (the  root  of  the  second  of  the 
lower  incisors  being  a  little  deeper  planted  than  the  others) — molars, 
either  formed  entirely  with  catting  edges,  or  constructed  pertly  with 
blunt  tubercles  ;  these,  with  the  powerful  mechanism  of  the  jaw  in 
which  they  are  set,  present  a  meat  formidable  apparatus  for  finishing 
the  bloody  task  which  the  net  of  the  frame  of  the  Carr.iwra  is  so 
nicely  adapted  for  commencing  and  continuing-  The  more  completely 
trenchant  these  molar*  are,  the  more  completely  carnivorous  are  the 
habit*  of  the  ■nirns.l,  and  tie  different  gradation*  may  be  in  general 
safely  traced  by  observing  the  proportional  extent  of  surface,  con- 
sidered with  reference  to  its  tubercular  or  cutting  shape.  The  Bears, 
which,  taken  as  a  whole,  may  be  said  to  be  capable  of  supporting 
themselves  entirely  on  vegetables,  have  nearly  all  their  molar  teeth 
tuberoulated.  [Bui] 
The  anterior  molars  have  the  most  cutting  edges,  and  then  comes 
molar  larger  than  the  rest,  with  a  tuberculated  heel  or  process  more 
r  lea*  developed,  and  behind  it  one  or  two  small  teeth  almost  entirely 
flat  With  these  small  teeth  the  dog*,  aa  Baron  Cuvier  has  observed, 
masticate  the  grass  which  they  occaaionally  swallow  for  medicinal 
purpose* :  he  also  agree*  with  M,  Frederic  Cuvier  in  naming  the 
great  molar  above  and  its  antagonist  below  '  oarnassieres,'  or  flesh- 
cutter*  ;  the  anterior  pointed  molars,  false  molars ;  and  the  posterior 
blunt  molars,  '  tuberculeuse*,'  or  tuberculated  molars. 

~~  observing  these  differences  of  dental  form,  the  genera  of 
Fens  are  most  surely  established,  and  it  may  be  laid  down  as  a 
general  rule,  that  those  carnivorous  animals  which  have  the  shortest 
jaw  and  the  least  development  of  the  false  molars  are  those  in  which 
the  sanguinary  propensity  and  the  destructive  power  co-exist  in  the 
highest  degree- 
Many  of  the  genera  apply  the  whole  sole  of  the  foot  (particularly 
of  the  hinder  one)  to  the  ground  in  walking,  and  this  sole  is  generally 
of  hair.     These  are  called  Plantigrada. 
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Others  again  walk  on  the  tips  of  the  toes,  as  it  were,  and  these,  the 
Diffiiiffradoy  are  endowed  with  great  swiftness  of  fool  The  clavicle 
in  both  is  merely  a  bony  rudiment  suspended  in  the  flesh. 

Cuvier  divides  his  Carnivora  into  the  four  following  tribes : — 

1.  Plantigrade*. 

These  possess  a  great  facility,  from  the  structure  of  the  sole,  of 
rearing  themselves  up  on  the 
hind  feet  Cuvier  observes  that 
they  participate  in  the  compa- 
rative slow  motion  and  noc- 
turnal life  of  the  7iw0Cft*ora,and 
that  they  are  like  them  deprived 
of  a  cecum.  The  greater  part 
of  those  whose  geographical  dis- 
tribution is  confined  to  oold 

countries  pass  the  winter  in  a  g^  of  Common  Badger  (Mslss  vulgaris.) 
dormant  state.    They  have  all 

five  toes  on  each  foot.  [Bear;  Badger.]  The  annexed  out  will 
serve  as  an  example  of  the  dental  form  and  arrangement. 

2.  Digitigrades. 

This  tribe  is  separated  by  Cuvier  into  two  subdivisions : — 

Subdivision  a. 

The  animals  composing  this  subdivision  have  been  called  Vermiform, 
from  the  comparatively  great  length  and  flexibility  of  their  bodies 
and  the  shortness  of  their  legs.    Every  one  who  has  watched  the 
serpentine  movements  of  a  ferret 
must  have  been  struck  with  the 
great  facility  of  motion  given  by 
this  form,  and  its  particular  adapta- 
tion   for    passing   through    small 
openings  and  narrow  burrows,  and 
turning  therein.    Like  the  former 
families  they  have  no  caecum,  but 
unlike  them  they  are  not  lethargic    g^  of  Polecat  (1Wk,  zorOla). 
in   winter.      Though   small   they 

are  of  indomitable  courage  and  ferocity,  and  literally  most  blood- 
thirsty, for  the  greater  part  of  them  live  principally  upon  that  fluid. 
The  annexed  cut  will  give  an  example  of  the  general  form  of  the 
skull  and  teeth. 

Subdivision  6. 

These  have  two  flat  tuberoulated  molars  behind  the  upper  great 
flesh-cutter,  which  has  itself  a  sufficiently  large  heel  or  process.  Many 
of  these  live  upon  carrion,  and  all  have  a  small  caecum.    [Canib.] 

We  refer  to  the  next  cut  for  a  general  idea  of  the  dental  system. 


Skull  of  Common  Fox  [Vulpss  vulgaris). 

3.  Cats  (Fdidce). 

In  this  tribe  we  have  the  destructive  power  most  highly  developed. 
The  short  round  muzzle,  the  abbreviated  and  powerful  jaw,  and  the 
retractile  claws  sheathed  by  meami  of  elastic  ligaments  when  the 
animal  is  in  a  state  of  repose,  bo  that  they  are  kept  sharp  and  ready 
for  action,  form  with  the  rest  of  the  organisation  a  destructive  type  of 
the  highest  order.  All  the  Cats  have  two  false  molars  above  and  two 
below ;  their  upper  flesh-cutter  has  three  lobes  and  a  blunt  heel  or 

{>rocess  within;  while  the  lower  one  has  two  pointed  and  cutting 
obes,  but  without  any  heel  or  process ;  and  they  have  but  one  small 
tuberculated  molar  above  without  any  corresponding  tooth  below. 
The  species  are  numerous,  and  vary  greatly  in  Bixe  and  colour.  [Feus.] 
Subjoined  is  a  cut  of  the  skull  and  jaw  of  a  Royal  Tiger 


Skull  of  Boyal  Tiger  {FsHs  Tigris).    «,  Teeth  of  upper  jaw. 

4.  Amphibia,  or  Amphibious  Carnivora, 

Those  who  have  seen  a  seal  on  the  land  will  have  noticed  the  com- 
parative helplessness  of  the  animal ;  for  the  short  limbs  enveloped  in 
the  skin  only  serve  them  by  assisting  their  awkward  shufflings  when 
in  that  situation.  But  as  they  never  come  on  the  land  excepting  for 
the  purposes  of  repose,  basking  in  the  sun,  or  suckling  their  young, 
their  organisation  is  adapted  to  that  element  in  which  the  great  por- 
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tion  of  their  life  is  spent.  The  moment  the  Seal  enters  the  water  he 
is  completely  at  his  ease.  Then  the  oar-like  membranous  hands  and 
feet,  or  flippers,  as  Borne  of  our  northern  navigators  not  unaptly  term 
them,  the  elongated  body  and  moveable  spine  with  its  powerful  mus- 
cular machinery,  the  narrow  pelvis,  and  the  close  waterproof  fur, 
afford,  when  taken  together,  a  model  for  swimming.  The  annexed 
cut  of  the  skull  of  a  Common  Seal  will  illustrate  the  general  form  and 
arrangement  of  the  teeth.    [Phocid  jl] 


Skull  of  Common  Seal  [Caloesphalus  vitulmus). 

Fossil  Carnivora, 

Remains  of  the  Mammiferoua  Carnivora  are  found  abundantly  in 
the  Ossiferous  caverns  and  Osseous  Breccia.  Those  of  a  lion,  a  tiger 
[Fxub],  bears,  a  glutton,  a  weasel,  a  wolf  [Canib],  a  fox,  a  dog,  and 
hyenas,  have  been  satisfactorily  identified ;  but  the  bears,  especially 
the  great  Cavern  Bear  ( Ursus  Spdam)  [Bear],  and  the  hyaenas  [HyanaJ 
seem  to  have  been  predominant  in  many  of  the  localities. 

CAROB-TREE.    [Cebatonia.1 

CAROLINA  PINK.    [Sfioelia.] 

CARP.    [Ctpbiwda] 

CARP-BREAM.    [Bream.] 

CARPEL,  a  term  applied  to  the  fruits  of  plants.  If  the  fruit  of  a 
pSBony  is  examined  it  will  be  found  to  consist  of  two  or  more  hollow 
bodies  terminated  by  a  stigma,  and  containing  vegetable  eggs  or 
ovules ;  taken  collectively  these  are  called  a  Pistil,  but  each  separate  • 
body  is  a  CarpeL  A  carpel  is  a  transformed  leaf,  with  its  edges 
brought  into  contact,  united,  and  generating  ovules  at  the  inside  of 
the  suture,  while  its  midrib  is  lengthened  and  distended  as  a  stigma. 
If  several  carpels  are  arranged  in  the  centre  of  a  flower,  they  have 
exactly  the  same  respective  position  as  the  same  number  of  leaves 
would  have ;  and  their  sutures  and  stigmas  are  placed  in  the  same 
position  as  the  united  edges,,  and  distended  points  of  bo  many  leaves 
would  be  placed.  Supposing  these  carpels  to  grow  together  by  their 
sides,  their  sutures  will  then  be,  with  the  ovules  that  belong  to  them, 
in  the  centre  of  the  body  formed  by  such  a  union.  When  fruits  or 
pistils  are  composed  of  several  carpellary  leaves,  or  carpels  not  united, 
they  are  called  Apocarpous.  When  the  carpels  grow  together,  the  pis- 
til or  fruit  is  said  to  be  Syncarpous.  (Schleiden,  Principles  of  Scientific 
Botany.) 

CARPHOLITE,  a  Mineral,  a  variety  of  Prehnite  [Prehwite],  occur- 
ring in  minute  radiated  stellate  tufts,  of  a  straw-yellow  colour  and 
silky  lustre.  It  is  brought  from  the  tin-mines  of  Schlackenwald  in 
Austria,  with  fluor-spar. 

CARPHOSIDERITE,  a  yellow  Phosphate  of  Iron,  brought  from 
Greenland.    It  occurs  in  reniform  masses.    (Dana,  Mineralogy.) 

GARPI'NUS,  a  genus  of  plants  belonging  to  the  natural  order 
CupuHferce,  and  distinguished  obviously  from  the  Beech  (Bctula),  tha 
Oak  (Quercus),  Ac.,  by  its  cupule  being  prolonged  on  one  side  into 
a  leafy  lobe,  while  its  other  lobes  are  shorter,  and,  as  it  were, 
abortive.  Osirya,  the  Hop  Hornbeam,  differs  in  having  an  inflated 
membranous  cupule  surrounding  each  nut.  The  following  species  are 
known  :— 

C.  Betuhu,  Common  Hornbeam.  It  is  an  indigenous  British  tree 
very  common  in  copses,  and  frequently  pollarded  by  the  farmer. 
When  allowed  to  acquire  its  natural  appearance,  it  forms  a  graceful 
tree  from  50  to  60  feet  high,  very  often  branching  to  within  a  short 
distance  of  the  ground.  In  general  appearance  it  resembles  the  Beech, 
but  it  does  not  acquire  the  smooth  plump  bole  of  that  tree,  nor  are 
its  leaves  so  shining.  Its  wood  is  coarse,  and  unfit  for  cabinet-makers' 
work,  on  account  of  the  large  size  of  its  medullary  processes ;  but  it 
is  tough,  and  well  suited  for  cogs,  handles  of  tools,  and  for  other 
purposes  in  which  strength  is  required.  It  is  much  consumed  on  the 
continent  as  fuel  Like  the  Beech,  the  Hornbeam,  if  stunted,  retains 
its  withered  leaves  all  the  winter;  and  as  it  bears  clipping  and  close 
pruning  remarkably  well,  it  is  much  employed  for  hedges  where  winter 
shelter  is  required.  The  distinctive  character  of  the  Common  Horn- 
beam is — leaves  oblong,  cordate,  oblitjue  at  the  base,  doubly  serrated, 
smooth,  with  the  veins  of  the  under  side,  which  is  very  shining,  downy 
at  the  axils.  Lobes  of  the  oupules  nearly  entire.  A  cut-leaved  variety 
is  known  in  gardens. 

C.  Americana,  American  Hornbeam.  It  has  ovate  oblong  leaves, 
obliquely  cordate  at  the  base,  doubly  or  almost  simply  serrated,  smooth, 
with  the  veins  of  the  under  side  downy  at  the  axils.  Lobes  of  the 
cupules  Somewhat  falcate  and  serrated.  Common  from  Lower  Canada 
to  the  Carolina*,  and  extremely  frequent  in  almost  all  soils  except 
pine-barrens  and  swamps.  It  is  a  smaller  tree  than  the  European 
Hornbeam,  not  usually  acquiring  a  greater  height  than  15  to  80  feet* 
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although  specimens  have  been  found  as  much  aa  SO  feet  high.  From 
the  smell  sue  of  thin  species  it  U  little  used  by  the  Americans  :  its 
wood  appears  however  to  have  the  nine  properties  aa  that  of  C. 
Betultu.      • 

C.  oriental!*.  Oriental  Hornbeam.  It  has  oblong  doubly-serrated 
cordate  leaves,  and  very  little  oblique  at  the  base ;  when  young, 
rather  downy  :  lobes  of  the  cupules  coarsely  and  unequally  serrated. 
It  is  a  bushy  tree  of  email  stature,  found  in  the  eastern  parta  of 
Europe  and  on  the  mountains  of  Caucasus.  It  is  of  no  known  use, 
and  principally  differs  from  the  Common  Hornbeam  in  its  downy 
leafstalks  and  green  much-lacerated  cupules.  It  is  the  C.  duinentii 
ofScopoli. 

C.  viminta  a  related  to  the  last,  but  has  taper-pointed  leaves 
with  simple  or  nearly  simple  aerraturea,  and  leu  deeply  serrated  lobes 
to  the  cupules.  It  is  a  large  handsome  tree  with  weeping  branches, 
found  on  the  mountains  of  Nepa.ul. 

C.  faginta,  from  the  same  country,  is  distinguished  from  the  last 
by  its  woolly  leafstalks  and  simply  aetaceo-semted  leaves,  which  are 
but  little  acuminated. 


called  fruit.  The  subject  is  usually  treated  of  incidentally 
elementary  botanical  works;  and  with  much  care  by  Mirbel  in  his 
'  Siemens  de  Botanique ; '  Lindley,  in  his  '  Introduction  to  Botany ; ' 
and  especially  by  Scbleiden  in  his  '  Principles  of  Scientific  Botany.' 

CARRAGEEN  MOSS.    [Am*.] 

CARRION-CROW.     rCoHvuwt] 

CARROT.    [Daucub.] 

CAR  IVS WALLOW,  a  name  for  the  Black  Tern  (Sterna  fiuiptt). 

[STIRltlDfl.] 

CARTER,  a  Cornish  name  for  the  Whiff,  a  fish  belonging  to  the 
genus  Rhoab-04.     [Pt.su HO NIGTID2.] 

CA'RTHAMUS,  a  genus  of  plants  belonging  to  the  natural  order 
Cotnpotila.  C.  I inct onus,  the  Safflower,  is  a  pretty  annual  plant,  found 
wild  in  Egypt  and  the  Levant,  It  has  en  erect  cylindrical  stem, 
branching  near  the  summit,  a  foot  or  two  high,  and  furnished  with 
sharp-pointed,  oval, sessile,  somewhat  spiny  leaves.  The  flowers  grow 
in  heads,  inclosed  in  a  roundish  spiny  involucre ;  the  florets  are  of  an 
orange-yellow,  becoming  red  when  dried.  These  latter  contain  a 
colouring  principle  called  Carthamite,  which  is  employed  by  dyers  as 
the  source  of  some  of  the  more  delicate  rose-colours,  and  the  rich 
scarlet  called  Ponceau ;  it  also  constitutes  the  basis  of  the  cosmetic 
known  by  the  name  of  Rouge. 

The  dried  flowers  of  Carthamut  are  exported  in  great  quantities 
from  Egypt,  and  are  very  like  saffron  to  the  eye,  on  which  account 
they  have  been  employed  to  adulterate  that  drug,  and  the  plant  itself 
has  acquired  the  name  of  Bastard  Saffron,  or  Safflower. 

CARTILAGE,  commonly  called  Gristle,  a  substance  intermediate 
in  density  between  the  membranous  and  bony  structures  of  the  body. 
It  is  distinguished  from  every  other  texture  by  its  pearly  whiteness, 
its  smoothness,  its  firmness,  and  its  great  elasticity.  When  divided  it 
appears  to  be  perfectly  homogeneous,  without  fibres  and  without 
lamina) ;  but  when  examined  under  the  microscope  it  is  seen  to 
consist  of  nucleated  cells,  disseminated  in  a  solid  mass  or  matrix. 
Articular  Cartilage  has  no  blood-vessels,  the  nutrient  fluid  required 
being  supplied  from  vessels  in  adjoining  textures.  In  other  kinds  of 
cartilage  canals  are  observed  conducting  blood,  but  not  for  the 
immediate  supply  of  the  cartilaginous  tissue.  No  nerves  have  been 
found  in  any  of  the  cartilages,  and  they  are  now  known  to  be  desti- 
tute of  sensibility. 

The  simplest  form  of  Cartilage  consists  merely  of  nucleated  cells, 
and  closely  resembles  the  cellular  tissue  of  plants.  This  kind  is 
found  in  the  rudimentary  spinal  column  of  the  early  embryo  ;  it  also 
exists  in  the  chorda  dorsslis  of  the  oartilsginous  fishes.  In  other 
kinds  of  cartilage  the  cells  are  embedded  in  an  intercellular  substance, 
presenting  certain  varieties  of  appearance. 


ir  Cartilage  from  the  r 


CAROM. 


cells  measure  from  the  1300th  to  the  900th  of  an  inc 
the  interior  part  of  the  ihorusting  cartilages  the  cells  usually  assume 
a  more  or  less  linear  arrangement.  In  the  different  cartilages  ths 
cells  vary  in  size  and  form. 

Ordinary  permanent  cartilage  contains  about  three-fifths  of  its 
weight  of  water  and  becomes  transparent  when  dried.  It  is  resolved 
into  chondral  by  boiling.  Cartilage  contains  a  certain  amount  of 
mineral  matters.  Frommberx  and  Gugert  obtained  St  per  cent,  of 
ashes.  When  analysed  these  ashes  were  found  to  consist  of — 
Carbonate  of  Soda        ...  .     35-07 

Sulphate  of  Soda 24  24 

Chloride  of  Sodium S-28 

Phosphate  of  Soda 0112 

Sulphate  of  Potash 1-20 

Carbonate  of  Lime lS'ST 

Phosphate  of  Lime *  t-flfi 

Phosphate  of  Magnesia Sill 

Oxide  of  Iron,  and  loss 1-00 

The  vital  processes  are  carried  on  very  slowly  in  cartilage.  It  is 
subject  to  absorption,  and  when  thus  removed  by  disease  or  when 
taken  away  by  operation  it  is  not  again  renewed.  When  fractured  or 
broken  the  union  is  not  effected  by  new  cartilage,  but  by  fibrous  or 
areolar  tissue,  or  bone. 

Cartilage  is  not  only  closely  allied  to  bone  in  the  mechanical 
arrangement  of  its  component  fibres  and  in  its  chemical  composition, 
but  it  sometimes  supplies  the  place  of  bone,  as  in  the  fortua  and  in 
young  persons.  Cartilages  of  this  class,  which  regularly  disappear  as 
ossification  advances,  are  called  Temporary,  in  contradistinction  to  the 
Permanent,  which  remain  during  all  periods  of  life.  Permanent 
Cartilages  either  cover  the  extremities  of  the  bones  in  the  moveable 
joints  or  articulations,  and  are  thence  called  Articular ;  or  are  attached 
to  the  extremities  of  the  ribs,  and  are  thence  termed  Costal.  The 
Articular  Cartilage  consists  of  a  layer  of  the  same  shape  as  the 
extremity  of  the  bone  which  it  covers,  varying  in  thickness  from  one 
or  two  lines  to  the  fraction  of  a  line,  and  over  its  external  or  free 
surface  there  is  always  reflected  a  fine  and  delicate  membrane,  termed 
the  synovial,  which  secretes  the  fluid  by  which  the  joint  is  lubricated 
and  its  free  and  easy  motion  soeured,  denominated  synovia,  or  joint  oiL 
The  Costal  Cartilages,  which  are  cartilaginous  productions  of  the 
osseous  ribs,  are  much  larger  and  thicker  than  the  Articular,  assist  in. 
the  formation  of  the  thoracic  cavity,  and  perform  a  very  important 
part  in  the  function  of  respiration. 

The  distinctive  property  of  this  peculiar  form  of  organised  matter, 
to  which  the  name  of  Cartilage  has  been  given,  is  elasticity,  on  which 
depends  the  specific  use  of  this  substance  in  the  economy.  It  is 
mainly  an  adjunct  to  bones,  counteracting  certain  evils  which,  but  for 
the  intervention  of  some  substance  of  this  kind,  must  necessarily  have 
resulted  from  the  hard  unyielding  nature  of  the  osseous  fibres. 
Covering  the  extremities  of  bones,  or  interposed  between  layers  of 
bony  fibres,  without  in  the  least  dirniniiiliing  the  firmness  and  strength 
of  tie  osseous  fibres,  it  enables  the  bones  to  yield  in  ths  shocks  to 
which  the  body  is  exposed  in  the  ever-varying  movements  of  the 
frame;  defends  them  from  fracture  and  displacement;  and  at  the  same 
time  protects  the  great  centres  of  the  nervous  system,  ths  spinal 
cord  and  brain,  from  the  concussions  and  jars  to  which  these  tender 
and  delicate  organs  would,  but  for  its  interposition,  have  been 
constantly  exposed. 

(Quain's  Etemenlt  of  Anatomy,  by  Sharpey  ;  Carpenter,  Principle*  of 
Phyiiology ;  Simon,  Animal  Ckeniiiry  ;  Schwann,  On  the  Accordance 
in  the  Structure  of  A  nimali  and  PlanU ;  Kblliker,  HandbiuA  dtr 
uewcfaleftrs.) 

C ARUM  (from  Carta  in  Asia  Minor,  where  the  plant  was  originally 
found),  a  genus  of  plants  belonging  to  the  natural  order  Umhtllifcrec, 
to  the  aub-ordor  Orthotpermtte,  and  to  the  tribe  Amminta.  It  has  an 
obsolete  calyx,  obcordate  petals,  with  a  narrow  acute  indexed  point, 
oblong  fruit,  carpels  with  five  filiform  ridges,  interstices  with  single 
vittss,  a  depressed  stylopodium.  The  species  are  glabrous  herbs, 
with  perennial   tuberous  edible  mots,  pinnate   leaves,    and  white 

C.  Carat,  Common  Caraway,  has  a  fusiform  root,  bipinnate  leaves, 

leaflets  cut  into  linear  segments,  no  partial  involucre,  the  general 
involucre  absent  or  of  only  one  leaf.  It  is  a  native  throughout  ths 
whole  of  Europe  in  meadows  and  pastures.  It  is  found  in  Great 
Britain,  but  can  only  be  regarded  as  a  naturalised  plant.  The  fruit 
of  this  plant  is  known  in  shops  by  the  name  of  caraway  seeds. 
rCABrjH  Cabot,  in  Arts  and  So.  Drv.]  The  leaves  of  this  plant  are 
frequently  used  in  spring  to  put  in  soups,  and  ths  roots  are  boiled  and 
eaten  as  parsnips,  to  which  some  persons  prefer  them. 

Several  varieties  have  been  described  by  botanists.  One  of  those 
is  the  American  species  C.  0.  elongaium,  which  has  ths  segments  of 
the  leaves  linear  elongated. 

C.  verticillatttm  has  the  general  and  partial  involucres  of  many 
leaves,  ths  leaves  pinnate,  and  the  leaflets  linear.  The  segments  of 
the  leaflets  spread  in  such  a  way  as  to  appear  whorled ;  hence  the 
trivial  name.  It  ia  a  native  of  the  western  parts  of  Europe.  In  Great 
Britain  and  Ireland  it  occurs  as  a  rare  plant  in  damp  hilly  pastures. 

C.  bulboeait anum  of  Koch,  is  the Svniim  buibocattanitm  of  Linntena. 
[BuOTCM.]     It  is  the  Scandix  and  Swn  bulbocaitanum  of  Sprengel 
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and  Moench.    Babington,  in  his  '  Manual/  has  restored  the  linnsean 
aperies.     (Babington,  Manual  of  British  Botany.) 

CARU'NCULA,  a  name  applied  by  botanists  to  protuberances 
found  occasionally  surrounding  the  hilum  of  a  seed.  It  is  sometimes 
also  called  a  Strophiloa.  Parts  of  this  kind  occur  on  the  seeds  of 
Euphorbia  LaihyrU. 

CAHYA,  a  genus  of  plants  belonging  to  the  natural  order  Juglan- 
daceee.  The  species  are  North  American  trees,  comprehending  the 
various  kinds  of  Hickory.  This  genus  was  formerly  combined  with 
Juqlans,  or  the  true  Walnut ;  but  it  is  distinguished  by  the  shell  of  its 
nuts  not  being  deeply  furrowed,  and  by  the  catkins  of  the  male  flowers 
growing  in  threes.  This  must  not  be  confounded  with  Carey  a,  a  genus 
of  Indian  Myrtacea. 

Several  species  of  Hickory  are  recognised  by  botanists ;  but,  accord- 
ing to  Michaux,  the  timber  of  all  of  them  is  so  similar  in  quality  that 
it  is  impossible  to  distinguish  it  The  bark  of  the  Hickory  is  in  all  cases 
remarkable  for  the  lozenge-shaped  arrangement  of  its  woody  tissue. 
The  wood  is  coarse-grained,  very  heavy,  exceedingly  tough  and  strong, 
and  red  at  the  heart ;  but  on  the  other  hand  it  decays  quickly  when 
exposed  to  the  weather,  and  it  is  subject  to  be  attacked  by  worms. 
It  is  on  these  accounts  chiefly  employed  for  the  shafts  and  springs  of 
carriages,  for  large  screws,  such  as  those  of  bookbinders'  presses,  for 
bows,  chair-backs,  whip-handles,  wooden-cogged  wheels,  hoops  for 
casks,  and  a  variety  of  similar  purposes.  When  burnt,  hickory-wood 
consumes  slowly,  gives  out  a  great  heat,  and  forms  a  heavy  coal,  which 
remains  glowing  for  a  long  while.  It  is  considered  to  be  upon  the 
whole  the  best  of  all  woods  for  fuel :  it  has  however  the  fault  of 
crackling  and  scattering  about  its  sparks. 

C.  olivaformis,  the  Pecan  or  Pecana  Nut  (Juglans  angustifolia, 
'Hortus  Kewensis').  This  is  a  swamp  species,  with  a  slender  stem, 
sometimes  as  much  as  70  feet  high.  Its  leaves  are  a  foot  to  18  inches 
long ;  their  stalks  are  downy ;  the  leaflets,  which  are  2  or  3  inches 
long,  or  as  much  as  5  inches  on  very  strong  shoots,  are  taper-pointed 
and  firmly  serrated.  Their  nuts  are  oblong,  very  smooth,  angular  in 
only  a  slight  degree,  about  1}  inch  long,'  and  thinner  shelled  than  the 
other  sorts.  The  kernel  is  good  to  eat,  and  by  far  the  best  of  the 
hickories;  on  this  account  the  nuts  are  a  small  article  of  North 
American  trade.  The  Pecan  Nut  is  found  in  Upper  Louisiana  and 
New  Orleans.  It  is  common  on  the  banks  of  rivers  in  Missouri, 
Illinois,  and  Arkansas.  It  does  not  occur,  except  in  straggling  speci- 
mens, more  than  200  miles  above  the  mouth  of  the  Ohio. 

C.  sulcata  (Juglans  laciniosa,  Michaux),  Thick-Shell-Bark  Hickory, 
Springfield  or  Gloucester  Nut,  is  very  common  in  all  the  low  grounds, 
adjoining  the  Ohio  and  its  tributaries,  where,  along  with  three-thorned 
gleditschias,  black  walnuts,  Virginian  bird-cherries,  American  elms, 
planes,  and  different  species  of  Acer,  it  forms  dense  forests;  it  is 
seldom  found  west  of  the  Alleghanles.  Its  trunk  is  as  much  as  80 
feet  high,  on  which  it  has  a  noble  spreading  head  '  Its  bark,  like  that 
of  some  of  the  other  hickories;  strips  off  in  riband  from  1  to  3  feet 
long,  which  separate  at  their  extremities,  and  curl  backwards,  finally 
adhering  to  the  trunk  onr/*  by  their  middle*  The  leaves  vary  in 
length  from  8  to  20  inches ;  inform  they  are  very  like  those  of  C.  alba, 
but  they  Usually  have  six  or  eight  leaflets  instead,  of  four,  which  is 
the  invariable  number  in  that  species.  The  nuts  are  oblong,  sharp- 
pointed,  at  each  end,  with  four  elevated  angles,  and  a  thick  shell  of 
a  yellowish-brown  colour,  not  white  as  in  C.  alba.  They  are  brought 
to  market  in  North  America  under  some  of  the  names  mentioned 
above. 

C.  alba  (Juglans  squamosa,  Michaux),  White-Shell-Bark,  Shag-Bark, 
Scaly-Bark  Hickory.  The  shaggy  appearance  of.  the  bark  adverted 
to  in  speaking  of  the  last  species  has  caused  the  above  names  to  be 
applied  to  this  common  species.  It  extends  from  South  Carolina  to 
the  neighbourhood  of  Portland  in  the  state  of  New  Hampshire,  where 
it  is  said  to  disappear.  It  is  the  most  slender-stemmed  of  all  the 
hickories,  its  trunk  being  sometimes  80  or  90  feet  high  and  not  more 
than  2  feet  in  diameter,  and  is  described  as  a  magnificent  trCe  in  its 
native  forests.  The  young  buds  are  woody,  and  slightly  orange- 
coloured.  The  leaves  are  often  20  inches  long ;  they  have  only  four 
leaflets  and  an  odd  one,  which  are  smooth  and  bright  green  above, 
finely  downy  on  the  under  side,  and  serrated  at  the  edge.  The  nuts 
are  whitish,  nearly  round,  hardly  pointed  at  each  end,  angular,  com- 
pressed, thick-shelled,  remarkably  small  in  proportion  to  the  size  of 
the  fruit  with  its  fleshy  rind  upon  it.  The  kernel  is  next  in  quality 
to  that  of  the  Pecan  Nut.  They  form  a  common  article  of  market 
commerce. 

C.tomentosa,  Mocker-Nut  Hickory,  so  called  in  consequence  of  the 
smallness  of  the  kernel  compared  with  the  size  of  the  nut.  Its  leaflets 
are  from  7  to  9  in  number,  slightly  round,  very  downy  on  the  under 
Bide ;  they  become  bright-yellow  in  the  autumn*  The  leaf-buds  are 
thick,  short^whitish-gray,  and  very  hard  in  the  winter  season.  The 
nuts  are  sessile,  roundish,  and  inclosed  in  a  rind  which  only  opens 
half-way  to  let  them  drop  out ;  they  are  light-brown,  angular,  and 
very  little  pointed.  The  bark  of  this  species  does  not  scale  off,  but 
rends  into  deep  fissures.  It  grows  the  slowest  of  all  the  hickories, 
and  is  found  chiefly  in  forests  from  New  England  to  Virginia  and  in 
the  Alleghanies ;  Pursh  says  in  fertile  soils,  but  Michaux  adds  that 
it  nevertheless  is  the  only  hickory  which  makes  its  appearance  in 
those  sterile  tracts  called  pine-barrens,  where  however  it  is  only  a 


scrubby  bush.  In  the  most  favourable  situations  it  rarely  grows 
more  than  60  feet  high,  and  is  usually  a  gnarled  inelegant  tree. 
Nuttall  mentions  a  variety  of  this  species  as  occTirring  a  few  miles 
from  Philadelphia,  with  "  fruit  nearly  twice  the  ordinary  size,  as  large 
as  an  apple." 

O.  microcarpa.  Leaflets  about  five,  oUong-lancsoftate,  sharply 
serrate,  and  obviously  tapered  to  the  point;  smooth  on  each  side, 
glandular  beneath.  Fruit  roundish,  with  a  small  thin-shelled  nut, 
which  is  somewhat  quadrangular  and  abruptly  rounded  at  the  end, 
with  a  very  small  point.  According  to  Nuttall  this  is  found  wild 
on  the  banks  of  the  Schuylkill,  in  the  vicinity  of  Philadelphia,  where 
it  forms  a  large  tree  with  an  even  bark.  The  fruit  is  much  lie  that 
of  6.  tomcntosa,  and  eatable,  but  very  small,  not  exceeding  the  size  of 
a  nutmeg. 

O.  amara,  Bitter  Nut,  or  Swamp  Hickory ;  found  from  the  state  of 
Vermont  in  the  north,  as  far  as  the  most  southern  parte  of  the  Ame- 
rican Union.  In  woods  near  New  York,  Michaux  measured  several 
individuals  which  were  10  or  12  feet  in  circumference,  and  from  70 
to  80  feet  high ;  but  in  general  it  is  smaller.  It  is  the  latest  in  leafing 
of  all  the  hickories.  The  leaflets  are  from  7  to  9  in  number,  smooth, 
coarsely  and  irregularly  serrated,  long,  lanceolate,  and  more  wrinkled 
than  in  other  species.  The  fruit  is  small,  roundish,  with  a  thin  rind ; 
the  nuts  are  obovate,  depressed  at  the  end,  with  a  central  projecting 
point ;  they  have  no  angles,  and  are  broader  than  they  are  long ;  the 
shell  is  thin  and  brittle,  and  the  kernel  so  bitter  and  austere  that  even 
squirrels  refuse  to  eat  it.  This  species  is  easily  known  in  winter  by 
its  yellow  buds. 

O.  aquatica,  found  only  in  the  lower  parts  of  the  southern  states  of 
the  American  Union,  in  swamps,  and  by  the  side  of  ditches  surround- 
ing rice-fields,  along  with  red  maples,  deciduous  cypresses,  and  Carolina 
poplars.  It  is  readily  known  by  its  very  narrow  taper-pointed  leaflets, 
which  vary  in  number  from  9  to  11.  Its  fruit  is  small,  ovate,  tuber- 
culated,  angular,  and  placed  upon  stalks  in  little  clusters.  The  nuts 
are  bright  brown,  ovate,  angular,  but  little  pointed  at  either  end; 
they  are  very  thin-shelled,  and  contain  an  extremely  little  kernel 
The  tree  grows  from  40  to  60  feet  high,  and  is  of  much  less  value 
than  the  other  species. 

C.  porcina,  the  Pig-Nut  Hickory,  or  Hog-Nut  This  is  most  com- 
mon in  the  middle  states,  beginning  with  Lancaster  County,  Penn- 
sylvania, in  the  north.  It  is  one  of  the  largest  trees  in  the  United 
States,  growing  to  the  height  of  70  or  80  feet,  with  a  diameter  of  8 
or  4  feet.  Its  brown  shoots  and  oval  very  small  buds  distinguish  it 
in  winter.  The  leaflets  are  lanceolate,  very  taper-pointed,  regularly 
serrated,  and  fronTS  to  7  in  number;  they  are  quite  smooth  on  each 
side,  and  on  vjgor>us  shoots,  in'  sha4y  places  their  stalks  are  violet. 
The  fruit  is  sessile,  and  varies  inform  from  pyriform  to  spherical : 
its  little  nuts  correspond  in  this  respect  with  their  rind ;  they  are 
scarcely  at  all  angular,  and  always  rounded,  at  the  apex,  with  a  sharp 
point ;  the  shell  is  very  thick  and  hard ;  the  kernel  sweet  but  smalt, 
and  difficult  to  extract. 

C.  myristicaformis,  Nutmeg  Hickory,  This  is  a  little  brown  species, 
of  which  Michaux  obtained  a  single  branch  with  about  80  nuts  at 
Charlestown  from  a  negro  gardener,  who  procured  them  in  the  neigh- 
bourhood of  that  city.  Its  leaves  are  like  those  of  C.  aquatica,  but 
not  quite  so  long  and  narrow.  The  fruit  is  sessile,  oval,  tuberculated, 
and  contains  a  small  smooth  brown  Btriated  nut,  with  an  exceed- 
ingly thick  shell,  and  a  rery  small  kernel.  Elliott,  who  resided  near 
Charlestown,  and  wrote  on  the  plants  of  Carolina,  could  never  gain 
any  further  intelligence  of  this  plant. 

(Michaux,  Arbres  Forestiers  de  VAmSrique  SeptentrionaU.) 

CARYO'CAR,  the  only  genus  of  the  natural  order  Rhizobolacea, 
one  of  whose  species  yields  the  Butter-Nuts  of  the  London  fruiterers' 
shops.  One  species  is  described  by  Aublet,  under  the  name  of  Pekea 
butyrosa,  as  a  large  tree  with  a  trunk  80  feet  high,  and  3  feet  in  dia- 
meter. The  berries  are  covered  by  a  rind  two  or  three  lines  thick, 
and  consisting  internally  of  a  buttery  yellowish  substance,  which 
melts  between  the  fingers,  and  which  is  sometimes  used  in  cooking 
instead  of  animal  butter.  Under  the  rind  lies  a  Btone  covered  all 
over  with  slender  stings,  which  easily  separate,  and  become  very  trou- 
blesome to  those  who  open  the  stones ;  within  is  a  kidney-shaped 
kernel  covered  with  a  brownish  membrane,  and  very  good  to  eat ;  it 
is  commonly  served  at  table*  It  is  called  Pekea  by  the  blacks  in 
the  neighbourhood  of  Oyapoeo  in  French  Guyana,  where  it  is  much 
cultivated.  The  species  that  furnishes  the  Butter-Nuts  of  the  London 
markets  is  much  like  this,  but  is  called  Tata-youba  by  the  natives 
of  Guyana,  and  differs  in  having  no  stings  upon  the  surface  of  the 
stone  of  its  fruit :  this  is  the  Pekea  tuberculosa  of  Aublet ;  the  Caryo- 
car  tomentosum  of  modern  botanists. 

Another  species,  the  Oaryocar  nuciferum,  bean  what  are  called  the 
Suwarrow,  or  more  properly  Saouari,  Nuts  of  commerce.  It  has  only 
three  leaflets  to  each  leaf,  each  with  a  toothed  margin  and  a  taper- 
pointed  extremity ;  the  flowers  are  very  large,  deep  brown  externally 
and  rich  crimson  in  the  inside;  the  fruit  is  in  form  like  an  egg, 
covered  with  a  thick  rough  brown  rind,  beneath  which  is  a  soft 
greenish  buttery  substance.  The  nut  has  a  stinging  surface,  and 
contains  a  very  excellent  kernel,  from  which  may  be  extracted  an  oil 
like  that  from  sweet  almonds. 

CARYOCATACTES.    [Nuoifbaqa.] 
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CABTO'CBINITES,   a  genu  of  Orinoidca,   from   the  PalsMHoio 
I  imnliiiiii  of  Horth.  America, 

CABYOPHYLLA'CE.oB,  Cfovtvortt,  the  Fink  Tribe,  a  natural 
order  of  plants,  tha  type  of  which  may  be  considered  the  iMoMfiM 
eoryopiydu,  or  Common  Garden  Pink.  It  consists  of  plsnts  having 
narrow  opposite  undivided  leaves,  arising  from  tumours  at  the  arti- 
culations of  the  stem  ;  flower*  with  a  definite  number  of  hypogynmn 
■tunens ;  m  fruit  with  ■  central  placenta,  and  eeedi  that  usually  have 
embryo  rolled  round  manly  slbmnen.  The  species  are  in  men; 
m  mere  wood*.  In  no  instances  hare  the;  propertioe  of  hit  us- 
ance, being  moetl;  inert ;  bat  ere  occasionally  objecte  of  cultiva- 
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genua  DmtK**,  end  in  Beveral  Bpeciee  of  SUene,  Agnttcmmu,  ZycAnu, 
and  Saponaria.  The  order  has  always  been  divided  into  two  parte, 
one  of  which  hai  the  sepals  combined  into  a  tube,  end  the  other  the 
sepals  wholly  distinct :  Dr.  Lindley  at  one  time  regarded  these  a* 
distinct  natural  orders,  the  former  constituting  SileHacea,  the  latter 
AUinacea.  Of  these  the  last- mentioned  is  very  near  IlUeebratia,  and 
formerly  contained  species  that  are  now  known  to  belong  to  that 
order.  The  other  members  of  this  family  bate  relations  with  Mai- 
vaeta  and  Qeraniacta.  The  most  important  application  of  any  of  the 
aperies  ii  the  use  of  Saponaria,  Soapwort,  for  washing.  The  order 
contains  *8  genera  and  upwards  of  1000  speeian.  [Lrcusis ;  SafOV- 
abix;  Stuan;  BOLUltU ;  8mboul*-'| 
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C  ARYOTH  YLL I  A,  a  genus  of  Corals  of  the  section  M adrtpkyUiaa 
of  De  Blainville.     [MtnmvHTLLi  St.] 

CARYO'TA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Palms.  It  has  pinnated  leaves  and  wedge-shaped  leaflets,  strong!; 
toothed  at  the  extremity  j  monoecious  polyandroua  flowers;  a  some- 
what peltate  stigma ;  and  a  1-  or  2-seeded  pulp;  fruit,  with  the 
embryo  near  the  point  of  the  albumen.  The  best  known  species, 
Caryota  wens,  is  a  native  of  moet  of  the  tropical  parts  of  Asia, 
especially  In  mountainous  situations,  where,  according  to  Roxburgh, 
it  grows  to  be  one  of  the  largest  of  the  Palm  Tribe.  Its  trunk  is 
desoribed  as  being  60  feet  high,  thick  in  proportion,  sod  slightly 
marked  with  annular  scars,  produced  by  the  fall  of  Its  leaven.  Its 
wood  is  so  hard  as  to  be  cut  with  some  difficulty,  and  Is  consequently 
of  considerable  value,  provided  the  soft  sap-wood  in  the  oent.ro  it 
scraped  away.  Its  leaves  are  pinnate,  the  leaflets  obliquely  triangular, 
the  apex  of  the  triangle  being  the  point  where  the;  are  attached  to 
the  stalk :  their  end  is  irregularly  toothed,  as  if  bitten  or  gnawed  by 
an  animal  (technically  prsamoree) ;  and  their  general  appearance  is  01 
this  account  ao  remarkable  that  Rumf  compares  them  not  inaptly  U 
the  fin  of  a  fish.  The  mass  of  flowers  (apadix)  ia  said  to  be  from  S  tt 
16  feet  long,  divided  into  many  simple  branches,  which  are  pretty 
thickly  covered  with  innumerable  sessile  flowers.     The  fruit  is  called 


_  berry,   1  celled,  roundish,  about  tha  si 
yellow  rind,  so  acrid  that  it  prodno  " 


Cbrjnts  «u,    A  portion  of  the  spedix. 
of  palm  yields  no  lap  fit  for  manufacture  into  wins,  and  that  the  sago 
obtained  from  the  soft  central  part  of  its  stem  is  of  such  inferior 
quality  as  only  to  be  employed  m  times  of  famine.     Roxburgh  how- 
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ever  gives  a  very  different  account  of  it  He  says : — "  This  tree  is 
highly  valuable  to  the  natives  of  the  countries  where  it  grows  in 
plenty ;  it  yields  them  during  the  hot  season  an  immense  quantity 
of  toddy,  or  palm-wine.  I  have  been  informed  that  the  best  trees 
will  yield  at  the  rate  of  100  pints  in  the  24  hours.  The  pith,  or  fari- 
naceous part,  of  the  trunk  of  old  trees  is  said  to  be  equal  to  the  best 
sago;  the  natives  make  it  into  bread,  and  boil  it  into  thick  grueL  I 
have  reason  to  believe  this  substance  to  be  highly  nutritious.  I  have 
eaten  the  gruel,  and  think  it  fully  as  palatable  as  that  obtained  from 
the  Malay  countries."  This  remarkable  tree  is  not  uncommon  in 
this  country  in  hot-houses  where  palms  are  cultivated. 

CASCARILL  A,  an  aromatic  bark  yielded  by  more  than  one  species 
of  OroUm,  a  genus  of  plants  belonging  to  the  natural  order  Buphor- 
biaeeee.    [Cboton.] 

CASK  ARIA,  one  of  the  Ave  genera  of  plants  constituting  the 
natural  order  Samydacem.  Several  of  the  BpecieB  are  used  medici- 
nally. The  leaves  of  C.  u&mtfolia  are  astringent,  and  in  the  Brazils 
are  applied  to  recent  wounds.  A  decoction  of  the  leaves  of  C.  lingua, 
called  by  the  Brazilians  Cha  do  Frade  and  Lingua  de  Fin,  is  used  in 
fevers  and  inflammatory  disorders.  G.  aetringme  is  used  as  an  external 
application  on  account  of  its  astringent  properties.  C.  Anavinga,  an 
Indian  species,  is  bitter.  The  leaves  of  V.  acuUnta  are  eaten,  but  the 
root  is  bitter  and  purgative.    (Lindley,  Vegetable  Kingdom.) 

CASHEW-NUT.    [Ahacabdiacm.] 

CASSA'VA,  or  Manioc,  a  nutritious  feoula  obtained  from  the  roots 
of  Jatropka  or  Jampha  Manihot,  and  some  allied  species.  This  plant 
belongs  to  the  natural  order  Euphorbiaeca,  and  abounds  in  a  highly 
poisonous  juice,  which  contains  Hydrocyanic  or  Prussic  Acid,  so  that 
very  small  doses  produce  the  most  dangerous  consequences.  The 
acid  however  is  easily  driven  off  by  heat,  and  consequently  there  is 
no  practical  difficulty  in  procuring  the  nutritious  substance  in  a  pure 
state.  In  order  to  effect  this  the  roots  are  peeled,  well  washed,  and 
then  ground  between  millstones  till  they  are  reduced  to  the  state  of 
paste.  This  is  subjected  to  pressure  for  the  purpose  of  depriving  it 
as  far  as  possible  of  the  juice ;  the  residue  is  placed  in  vessels  over  a 
brisk  and  regular  fire,  and  continually  stirred  until  it  becomes  dry ; 
it  then  acquires  a  granular  appearance,  is  gradually  cooled,  and  after- 
wards packed  in  barrels,  when  it  may  be  preserved  for  a  great  length 
of  time.  Half  a  pound  of  this  substance  daily  is  said  to  be  sufficient 
to  support  a  vigorous  man.  Tapioca  is  a  preparation  of  Cassava,  but 
contains  less  nutritive  matter.  Tapioca  consists  almost  entirely  of 
starch. 

CA'SSIA  (from  the  Greek  Kcurala),  a  genus  of  plants  belonging  to 
the  natural  order  Zeguminoece.  It  consists  of  a  large  number  of 
species,  chiefly  inhabiting  the  tropical  or  temperate  parts  of  the 
world,  and  including  among  them  the  plants  that  produce  the  Senna 
leaves  so  commonly  employed  as  a  purgative.  The  genus  Cauia 
belongs  to  the  sub-order  Caealpmiece  of  Leguminous,  and  is  character- 
ised by  De  Candolle  as  follows : — Calyx  consisting  of  five  sepals  which 
scarcely  adhere  at  their  base,  but  are  more  or  less  irregular.  Petals 
five,  unequal  in  size;  stamens  ten,  distinct  from  each  other;  the 
three  lowest  being  the  longest,  the  four  intermediate  ones  shorter  and 
straight,  and  the  three  uppermost  deformed;  such  of  the  anthers  as 
are  perfect  open  at  the  point;  ovary  stalked,  usually  curved ;  legume 
variable  in  form ;  the  species  consist  of  trees,  shrubs,  or  mere  herbs ; 
the  leaves  are  simply  and  abruptly  pinnated,  and  usually  bear  glands 
on  their  stalks ;  the  leaflets  are  opposite  each  other.  Between  200 
and  300  species  are  described  by  botanists. 

C,  acutifolia,  a  small  under-shrub,  with  ovate  lanceolate  sharp- 
pointed  leaflets,  yellow  flowers  in  terminal  erect  racemes,  and 
compressed  velvety  legumes  an  inch  long  and  half  an  inch  broad. 
It  is  found  wild  in  Egypt,  Sennaar,  and  Abyssinia,  and  forms  an 
important  article  in  the  commerce  of  those  countries.  It  is  chiefly 
sent  to  Alexandria  for  shipment,  whence  it  has  gained  the  name  of 
Alexandrian  Senna  among  the  drug-merchants.  It  is  considered  the 
most  valuable  of  all  the  sennas. 

C.  obovata,  Aleppo  Senna,  has  obovate  very-blunt  leaflets,  and 
curved  pods,  with  a  very  slight  covering  of  down.  The  flowers  are 
pale  yellow.  It  is  common  in  the  same  countries  as  the  last,  and 
mixed  with  it  in  commerce;  it  however  chiefly  constitutes  the 
Aleppo  Senna. 

C.  lanccolata.  Leaflets  very  narrow  and  acute;  pods  piano- 
compressed,  straightish,  a  little  tumid  in  the  middle.  Found  wild 
in  Arabia,  whence  it  is  exported  under  the  name  of  Senna  of  Mecca. 
It  is  a  good  deal  cultivated  in  India,  on  which  account,  and  from  its 
being  usually  shipped  for  Europe  from  Indian  ports,  it  has  acquired 
the  name  of  East  Indian  Senna  in  the  market  As  a  species  it 
appears  to  differ  very  little  if  at  all  from  C.  acutifolia. 

Of  the  different  species  of  Cauia  mentioned  above  only  the  leaves 
are  used  in  medicine.  C.  Fistula  and  other  species  are  now  referred 
to  Cathartocarpue.    [Cathartocabfus.] 

The  leaflets  of  several  different  species  of  Cauia  belonging  to  the 
section  Senna  constitute  the  various  kinds  of  Senna  called  Senna 
leaves.  In  addition  to  the  leaflets,  the  leafstalks  and  pods  are 
frequently  present,  especially  in  the  Alexandrian  Senna,  which  contains 
also  the  leaves  and  pods  of  Tephrosia  ApoUinea,  and  the  leaves,  but 
rarely  the  follicles,  of  Cynanchum  Arghd,  Delile  (C.  oUafoliwn, 
Hectoux),  a   plant  belonging   to  the  natural  order  Apoq/nacca, 


which  possesses  deleterious  properties.    The  leaves  of  this  last-named 

?lant  constitute  two  parts  in  ten  of  the  Senna  of  Alexandria.  The 
'ripoli  Senna  is  free  from  it,  as  is  likewise  the  Trinivelly  Senna, 
which  is  now  the  best  and  cheapest  in  the  markets  of  this  country, 
and  should  always  be  preferred,  as  much  of  the  griping  tendency  ot 
oommon  Senna  is  due  to  the  presence  of  the  Argel  leaves.  The  Senna 
Leaves  met  with  in  the  continental  markets  or  shops  are  frequently 
adulterated  with  the  leaves  and  berries  of  the  Coriaria  myrtifolia,  a 
very  poisonous  plant 

When  free  from  adulterations,  Senna  furnishes  a  most  valuable 
purgative  medicine;  but  when  impure,  its  action  is  accompanied  with 
nausea,  griping,  and  other  unpleasant  symptoms.  It  is  desirable 
therefore  to  free  it  from  impurities  before  administering  it  or  sub- 
jecting it  to  the  action  of  water  to  form  an  infusion.  [Sen*  a,  in  Abts 
and  So.  Div.] 

CASSIA  BUDS.  The  unexpended  flowers,  when  they  have 
attained  about  a  fourth  of  their  complete  size,  of  a  species  of  Cinna- 
momum,  are  collected  and  sold  under  this  name.  Much  diversity  of 
opinion  exists  respecting  the  particular  species  of  plant  which  yields 
this  article.  Professor  C.  G.  Nees  von  Eaenbeck  {who  is  perhaps  the 
best  authority)  says  it  is  chiefly  C.  aromaticum  (Nees),  and  partially 
C.  dulce  (Nees),  Laurue  dulcis  (Roxb.),  Cinnamomum  Chinenee(Bhun.); 
while  Dr.  Th.  Fr.  Ludwig  Nees  von  Esenbeck  ascribes  it  to  Laurue 
Tamala  (Hamilton,  '  Linn.  Trans.'  xiii.  p.  656,  the  L.  Caeeia,  'Hort 
Beng.'),  and  Dierbach  to  the  L.  Cubtba  (Lour.),  which  last  supposition 
is  at  variance  with  the  statement  of  Louriero  ('  Flora  Cochmenais,' 
p.  810),  respecting  the  action  of  the  berries  of  that  species. 

Cassia  Buds  have  the  appearance  of  nails  with  heads  of  different 
sizes  and  shapes,  according  to  the  period  of  growth  when  collected. 
But  an  artificial  process  is  employed  by  the  Chinese  collectors,  of 
pressing  the  top  against  a  flat  hard  body,  by  whioh  the  ovary  or  fruit 
is  prevented  falling  out  Externally  they  are  of  a  dark  or  grayish- 
.brown ;  the  fruit,  which  is  within,  is  of  a  bright  brown.  The  taste 
and  odour  resemble  cinnamon.  By  distillation  they  yield  a  heavy 
yellowish-coloured  oiL  It  was  at  one  time  supposed  that  an  inferior 
sort,  nearly  devoid  of  taste,  which  is'  met  with  m  commerce,  was  the 
genuine,  which  had  been  previously  deprived  of  its  oil ;  but  Martiua 
showed  that  this  was  a  spurious  kind,  which  is  distinguished  from 
the  true  by  having  the  upper  part  of  the  calyx  marked  by  six  slits  or 
incisions.  It  is  moreover  not  so  round  as  the  true  sort,  and  is 
furnished  with  a  longer  foot-stalk.  It  should  be  remembered  that 
the  term  Caeeia  used  here  has  no  relation  to  the  genus  which  yields 
the  Sennas  of  commerce.    [Cassia.] 

The  uses  of  Cassia  Buds  are  the  same  as  those  of  cinnamon  and 
cloves. 

CA'SSICUS,  a  genus  of  Passerine  Birds,  of  the  family  Coniroetrte, 
allied  to  the  Beef-Eaters  and  Starlings.  They  are  distinguished, 
among  other  characters,  by  their  large,  conical,  and  sharply  pointed 
beaks.  The  species  of  Caeeieue  are  all  inhabitants  of  America.  They 
are  gregarious,  and  feed  upon  grain  and  insects. 

CA/SSIDA,  a  genus  of  Coleopterous  Insects  of  the  family  Gassidiadce. 
It  has  the  following  characters : — Body  generally  somewhat  oval  or 
orbicular,  and  sometimes  nearly  square :  thorax  semicircular  or 
forming  the  segment  of  a  circle,  the  margins  projecting  considerably 
beyond  and  covering  the  head ;  the  elytra  also  have  the  margins 
projecting,  and  forming  as  it  were  a  kind  of  shield  to  the  body; 
mandibles  with  several  small  notches ;  the  exterior  maxillary  lobe  as 
long  as  the  inner  one.    [Ctcxioa.] 

CASSIDI'AD^E,  Leach  (Caeeidarus,  Latreille),  a  family  of  Coleop- 
terous Insects  of  the  section  Cyclica  of  Latreille.    [Ctolioa.] 

The  species  of  this  family  are  distinguished  by  their  having  the 
antenna)  rather  short,  filiform  or  slightly  thickened  towards  the  apex, 
placed  on  the  anterior  part  of  the  head,  and  almost  close  together. 
The  legs  are  short  and  contractile ;  the  tarsi  are  flattened,  soft,  and 
velvet-like  beneath ;  the  penultimate  joint  bilobed,  the  lobes  completely 
inclosing  the  terminal  joint ;  body  generally  very  flat 

CASSOWARY.    [Stbuthionidjb.] 

CASTA'NEA,  a  genus  of  plants  belonging  to  the  natural  order 
Corvlacea,  one  of  the  species  is  the  Sweet  Chestnut  From  the 
similarity  in  their  name  one  would  be  disposed  to  believe  that  the 
genus  to  which  Horse-Chestnuts  belong  was  nearly  related  to  this ; 
they  are  however  extremely  different  in  everything  except  the  un- 
important circumstances  of  the  fruit  of  both  being  prickly ;  and  even 
in  regard  to  this,  their  resemblance  is  more  apparent  than  real,  for  the 
prickly  part  of  the  fruit  of  Costarica  is  an  involucre,  while  that  of 
the  Horse-Chestnut  is  a  pericarp ;  and  the  so-called  seeds  of  Castanea 
are  seed-vessels,  while  the  parts  which  in  the  Horse-Chestnut  correspond 
with  these  are  really  seeds.    [  jEscultjs.] 

C.  veeca  (C.  vulgaris,  Lam.),  the  Sweet  Chestnut,  or  Spanish 
Chestnut,  is  a  deciduous  tree  of  considerable  size,  with  long  Burning 
serrated  sharp-pointed  leaves,  clusters  of  long  spikeB  of  pale  greenish- 
yellow  unisexual  minute  flowers,  having  no  corolla,  and  fruits  con- 
sisting of  a  roundish  prickly  husk  or  involucre,  technically  called  a 
cupula,  and  analogous  to  the  cup  of  the  acorn  or  the  beard  of  the 
filbert,  in  which  are  contained  one  or  more  dark-brown  ovate  aharp- 
pointed  nuts,  each  of  which  conceals  a  large  single  seed,  and  is  tipped 
by  the  remains  of  several  rigid  styles.  The  seeds  contain  a  large 
quantity  of  nutritive  starchy  matter,  of  a  sweet  flavour,  on  which 
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account  Chestnuts  are  extensively  used  ss  food  in  the  countriee  where 
the  tree  abounds.  In  all  Spain,  the  southern  parte  of  Franco,  Italy, 
■nil  the  adjacent  countries,  Sweet  Chestnuts,  either  raw,  or  routed, 
or  ground  into  flour,  or  prepared  in  some  other  way,  form  a  common 
article  of  diet  It  U  however  not  the  wild  CaMaata  which  furnishes 
the  nute  that  are  principall  y  consumed  in  the  south  of  Europe,  and 
exclusively  exported  to  more  northern  countries,  but  a  number  of 
cultivated  varieties,  the  nuts  of  which  are  larger,  and  the  seeds 
■wester;  of  these  the  moat  remarkable  are  the  Corive,  the  Oatriaude, 
the  Egalade,  and  Ore  Harron  Comu  of  the  south  of  France.  The 
Sweet  Chestnut  is  a  native  of  all  the  southern  parts  of  Europe, 
extending  eastward  to  the  Caucasus,  beyond  which  it  hardly  passes 
in  Asia,  In  North  America  it  occurs  wild  in  great  abundance  in  the 
hilly  and  mountainous  parts  of  Virginia,  tie  two  Carolines,  and 
Georgia,  as  well  as  other  districts,  not  however  reaching  beyond  New 
Hampshire  to  the  north.  Hiohaux  distinguishes  the  American  from 
the  European  Chestnut  as  a  peculiar  species,  but  hardly  upon  sufficient 

Cjnds.  It  is  always  inoluded  as  a  wild  plant  in  our  English  Floras, 
upon  no  sort  of  authority.  It  ia  said  indeed  that  its  timber  forms 
a  considerable  part  of  our  oldest  buildings,  and  that  it  has  been 
ascertained  to  be  the  material  out  of  which  were  constructed  the 
ancient  piles  that  have  from  time  to  time  been  taken  from  the  Thames, 
the  roof  of  Westminster  Abbey,  the  church  of  St.  Nicholas  at  Qrest 
Yarmouth,  erected  in  the  reign  of  William  Euf us,  and  the  timbers  of 
other  places ;  but  these  statements  have  arisen  from  the  singular 
mistake  of  confounding  tho  timber  of  Quercut  ttuiiijlora  with  that  of 
Cailanea  ruea;  it  is  to  the  former  that  are  to  be  referred  all  the 
supposed  cases  of  ancient  chestnut  wood  found  in  English  buildings. 
[Qhebcub.]  The  Sweet  Chestnut  in  its  wild  state  acquires  an  unusual 
size.  On  jfetna,  where  it  constitutes  forests,  there  are  trees  of  great 
antiquity,  one  of  which,  called  the  Hum!  red -Horse  Chestnut,  from 
its  being  able  to  contain  a  hundred  mounted  men  in  its  hollow,  has  or 
had  a  circumference  of  above  1  SO  feet ;  and  in  the  department  of  the 
Cher,  near  Sancerre,  there  is  still  standing  a  tree  of  this  species,  which 
at  6  feet  from  the  ground  measures  more  than  SO  feet  in  circum- 
ference, and  is  to  all  appearance  still  sound.  It  is  stated  that  000 
■s  ago  this  was  called  the  Great  Chestnut-Tree,  snd  its  actual  ago 
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of  much  importance. 

Several  varieties  are  cultivated  in  this  country,  among  which  are 
shining-leaved,  a  variegated,  and  a  out  leaved  sort;  they  are  multiplied 
by  grafting  on  the  Common  Sweet  Chestnut. 

C.  pumila,   the   Chinquapin-Nut,    is  a  shrub  rather  than  a  tn 
with  leaves  hoary  on  the  underside,  snd  small  sweet  nuts.     It  ii 
native  of  the  United  States  of  North  America,  especially  in  damp 
mountainous  situations  on  a  gravelly  soil. 

There  are  other  species  in  India  and  on  the  west  coast  of  North 


quadrnalvii,  the  She-Oak,  when  chewed  yield  a  pleasant  acid.  Cattle 
are  said  to  he  fond  of  them.  The  only  genus  is  (lamariaa,  of  which 
about  SO  specie*  have  been  described. 


a  genus  of  pli „    „ 

order  iejuminoatr.  The  only  known  species,  of  this  genus  is  described 
ss  forming  a  tree  from  SO  to  40  feet  high  in  the  forests  near  Horeton 
Bay  in  Australia.  It  has  unequally -pinnated  loaves,  with  elliptical 
ovate  acuminate  entire  smooth  leaflets.  The  flowers  are  papuiona- 
ecotis,  and  bright  saffron-yellow.  The  pods  are  large,  solitary,  and 
pendulous,  produced  by  the  two-years' -old  wood,  obtuse,  rather 
inflated,  and  containing  from  3  to  5  large  chestnut-like  seeds.  The 
shade  afforded  by  the  foliage  ia  said  to  excel  that  of  most  Australian . 
trees.  By  the  natives  the  seeds  are  eaten  on  all  occasions  :  tbey  have 
when  roasted  the  Savour  of  a  Spanish  chestnut,  and  travellers  assert 
that  Europeans  who  hare  subsisted  upon  them  have  experienced  no 
other  unpleasant  effect  than  a  slight  pain  in  the  bowels,  and  that 
only  when  the  seeds  are  eaten  raw.  They  are  however  hard, 
astringent,  and  not  at  all  better  than  acorns.  (Hooker,  Botanical 
MiicttlaKg.)  " 

CA'STNIA,  a  genus  of  Lepidopterous  Insects. 

CASTOR.     [Beaver.] 

CASTOR,  a  colourless,  transparent,  feldspar-lite  mineral  from  Elbe, 
Its  hardness  is  6'9  and  specific  gravity  2'3S  to. 24.  It  has  the  follow- 
ing oompoaitior  " 
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CASUARINA'CE^E,  a  natural  order  of  Incotnpli 
whose  branches  are  in  all  caaea  long,  drooping,  green,  and  wiry,  with 
very  small  scale-like  sheaths,  in  the  room  of  leaves.  The  flowers  are 
unisexual,  and  disposed  in  v.erticillate  spikes ;  they  have  neither  calyx 
nor  corolla,  are  monsndrous,  and  their  ovaries  are  lenticular,  with  a 
solitary  erect  ovule.  The  fruit  consists  of  hardened  bracts,  inclosing 
the  small  fruits,  which  are  winged.  This  very  small  family,  which  is 
exclusively  Asiatic,  Australasian,  and  Polynesian,  is  allied  to  Ifj/ricacea 
and  Bctvi/Kar.  In  habit  and  in  their  striated  items  Catuariaacta  are 
■ike  the  arborescent  species  of  Equiictim.  The  timber  of  some  species 
forms  the  Beef-Wood  of  the  New  South  Wales  colonists,  and  is  of 
excellent  quality.      The   young  branchss  and   cones    of   Ctmtarina 


bracts  [  I,  female  flown  ;  8,  «etion  of  the  same ;  t,  one  of  the 

lion  of  Che  cone;  B,  capsule;  IV,  the  same  opennt;  11,  sertioa  of  the  same 

II;  strata*;  l*,seed;  14,  section  of  the  W 


J,  seed  without  an  ci 


CAT,     [PiLHisfc] 

CATABItO'S  A,  a  genus  of  plants  belonging  to  the  natural  order  of 
Grasses,  and  to  the  tribe  Fatueinta  of  that  order.  It  has  unequal 
very  short  glumes,  rounded  or  truncate,  without  lateral  ribs,  much 
shorter  than  the  spikelet ;  the  Bowers  usually  two,  rounded  on  the 
back,  distant ;  the  outer  palea  membranous,  with  three  ribi  ending 
in  teeth,  which  do  not  quite  extend  to  the  summit,  and  are  connected 
by  the  soarious  margin ;  the  styles  terminal ;  this  upper  glume  has 
two  very  short  faint  lateral  nerves,  the  awn  absent  This  ia  a  genus 
formed  by  Paliaot  de  Beauvoia,  and  adopted  by  Babington  in  his 
'  Manual  of  British  Botany.'  The  only  British  species  is  the  C  aqya- 
tica  ;  it  has  an  equal  panicle,  with  half-whorla  of  patent  branches, 
and  obtuse  broadly  linear  leaves.  It  is  found  in  ponds  snd  ditches 
and  wet  sands.     (Babington,  Itamal  of  Brit.  Sol.) 

CATALPA,  a  genua  of  plants  belonging  to  the  natural  order 
Bigrvmiactir.  It  has  a  2-parted  calyx;  campanulate  corolla,  with  a 
ventricose  tube,  and  an  unequal  4-lobed  limb ;  B  stamens,  two  of 
which  are  fertile,  the  other  three  sterile ;   the  stigma  bilamellate ; 


w 


CATAPHRACTUS. 


CEANOTHU& 


799 


the  capsule  silique-formed,  long,  cylindrical,  2-valvod;  the  dissepi- 
ment  opposite  the  valves ;  the  seeds  membranous  at  the  margin,  with 
pappus  at  the  base  and  apex.  The  species  are  trees  with  simple 
leaves,  opposite  or  disposed  three  in  a  whorl ;  the  flowers  terminal, 
panicled. 

C.  eyringarfoUa  has  flat  cordate  leaves,  three  in  a  whorL  This  plant 
is  a  native  of  North  America,  and  is  found  on  the  banks  of  the  Ohio, 
Mississippi,  and  Delaware,  also  in  the  forests  on  the  Wabash  in 
Illinois,  where  it  occurs  in  so  great  abundance  that  the  wood  is  out 
up  for  palings.  It  is  a  low-spreading  singular-looking  tree,  with  suc- 
culent shoots,  easily  injured  by  the  frost  The  leaves  are  large  and 
come  out  late ;  the  petals  are  white,  spotted  with  purple  and  yellow. 
It  is  a  plant  well  adapted  for  large  shrubberies.  There  is  one  in  the 
gardens  of  Gray's  Inn,  which  is  said  to  have  been  planted  by  Lord 
Bacon.  The  name  of  the  genus  appears  to  have  been  derived  from 
the  plant  growing  on  the  banks  of  the  Catawba  River.  It  does  not  bear 
fruit  in  this  country. 

O.  longiuima  has  oblong  or  ovate-lanceolate  leaves,  acuminated, 
three  in  a  whorl,  undulated.  It  is  a  tree  SO  or  40  feet  in  height.  It 
contains  much  tannin  in  its  bark.  It  is  known  in  the  West  Indies, 
by  the  name  of  French  Oak,  and  the  French  call  it  Chine  Noir. 

There  are  several  other  species  of  Catalpa,  all  elegant  plants.  The 
C.  syringccfolia  thrives  well  in  common  garden  soil,  and  may  be  pro* 
pagated  by  seeds  or  divisions  of  the  root.  The  other  species  grow 
well  in  a  mixture  of  loam,  peat,  and  sand,  or  any  light  rich  soiL 
CuttingB  half-ripened  root  readily  if  planted  in  sand  with  a  hand-glass 
over  them. 

CATAPHRACTtJS,  a  genus  of  Fishes  to  which  some  Ichthyologists 
refer  the  Armed  Bull-Head.    [Abpldophorub.] 

CATA'STOMUS,  a  genus  of  Fishes  belonging  to  the  Abdominal 
Malacopterygii  and  family  Cyprinida.  The  fishes  of  this  genus  are 
peculiar  to  the  rivers  of  North  America,  and  the  species  may  be  dis- 
tinguished from  others  of  the  Carp  section  by  their  having  the  lips 
thick  and  pendent,  and  crenated  or  fringed  at  the  edges ;  the  dorsal 
fin  short,  as  in  the  genus  Leueitctu  (which  contains  the  Roach,  Dace, 
&c),  and  opposite  to  and  above  the  ventral  fins.  M.  Lesueur  describes 
17  species  of  this  genus  in  the  'Journal  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.' 

CATCHFLY,  a  name  applied  to  several  plants  which  have  the  pro- 
perty of  retaining  insects,  either  by  their  viscid  surface  or  by  some 
other  means.  In  Apoeynum  androtctmifoliwn,  and  some  others,  they 
are  caught  in  the  hairs  that  clothe  the  mouth  of  the  corolla ;  in  Silent 
by  the  glutinous  substance  that  exudes  from  the  calyx ;  in  Dionaa 
by  the  collapsing  of  the  two  sides  of  the  irritable-toothed  leaves. 
[Selene;  Dioma;  Lychnis.] 

CATECHU,  an  extractive  matter  containing  large  quantities  of 
tannin,  obtained  from  species  of  Acacia.    [Acacia.] 

CATENITORA,  a  genus  of  Corals  found  only  in  the  Patoozoic 
Strata,  and  in  Britain  only  in  Silurian  Rocks.     [Madrxphtllioja.] 

CATERPILLAR,  a  name  given  to  the  larva  state  of  Butterflies  and 
Moths.    [LabvaJ 

CAT-FISH.    [Anabbhicas.1 

CATHA,  a  genus  of  plants  belonging  to  the  natural  order  Cdattra- 
eea.  C.  edtdie  is  the  Kat  or  Khat  of  the  Arabs.  "  It  would  appear," 
says  Dr.  Lindley,  "  to  be  of  a  stimulating  character.  According  to 
Forskahl  the  Arabs  eat  the  green  leaves  with  greediness,  believing 
them  to  have  the  power  of  causing  extreme  watchfulness,  so  that  a 
man  may  stand  sentry  all  night  long  without  drowsiness.  They  also 
regard  it  as  an  antidote  to  the  plague,  and  assert  that  a  person  wearing 
a  twig  of  it  in  his  bosom  may  go  among  the  infected  with  impunity ; 
they  even  believe  that  the  plague  cannot  appear  in  places  where  the 
tree  is  cultivated."  ('  Vegetable  Kingdom,'  p.  587.)  At  the  same 
time  Forskahl  adds,  "The  taste  of  the  leaves  does  not  seem  to  indicate 
such  virtues." 

CATHARTOCARPUS  (from  Kofofsw,  to  purge,  and  icdprot,  fruit), 
a  genus  of  plants  belonging  to  the  natural  order  Legwrninotm.  It  has 
very  blunt  sepals,  hardly  joined  at  the  base,  more  or  less  unequal ; 
5  unequal  petals;  10  unequal  free  stamens,  the  three  lower  ones 
longest,  the  four  middle  ones  short  and  straight,  the  three  upper  ones 
bearing  abortive  difformed  anthers;  the  anthers  ovate,  opening  by 
two  chinks  at  the  apex  ;  the  ovary  stipitate ;  the  legumes  terete  or  a 
little  compressed,  indehiscent,  woody  with  elevated  sutures,  trans- 
versely many-celled  inside,  the  cells  1 -seeded  and  filled  with  pulp ; 
the  seeds  elliptic,  rather  compressed,  horizontal  The  species  are  trees 
with  abruptly-pinnate  leaves  and  racemes  of  large  yellow  flowers.  In 
appearance  they  are  not  unlike  the  Common  Laburnum  when  in 
flower.  This  genus  of  plants  was  formerly  comprehended  under 
Ccutia  [Cassia],  but  was  separated  by  Persoon,  who  has  been  followed 
by  Lindley,  rlees  von  Esenbeck,  and  others.  The  habit  of  these 
trees  and  the  character  of  their  fruit  differ  from  the  species  of  Oaui*. 
It  is  also  undoubtedly  desirable  that  a  genus  like  Cauia,  with  nearly 
200  species,  should  be  subdivided. 

C.  Fistula,  the  Purging  Cassia,  or  Pudding  Pipe-Tree,  has  leaves 
with  4-6  pairs  of  ovate  rather  acuminated  glabrous  leaflets;  the 
petioles  glandlesa;  the  racemes  loose,  bractless;  the  legumes  cylin- 
drical, rather  obtuse,  smooth.  It  is  supposed  to  have  been  originally 
a  native  of  tropical  Africa,  but  is  now  extensively  diffused  over  the 
globe,  and  is  found  abundantly  in  Hindustan,  China,  the  East  Indian 


Islands,  the  West  Indies,  And  South,  America.  It  is  a  tree  from  80  to 
40  feet  high,  with  yellow  flowers  and  long  cylindrical  black  pods,  from 
9  inches  to  2  feet  in  length.  •  The  valves  of  this  pod  are  thin, 
hard,  and  brittle ;  and  its  cavity  is  divided  by  numerous  thin  brittle 
transverse  dissepiments ;  the  partitions  thus  formed  have  each  a  single 
hard  flattened  ovate  seed,  surrounded  by  a  soft  pulp.  The  pulp  has 
a  sweetish  flat  not  unpleasant  taste,  and  is  separated  by  boiling  the 
pod  in  water,  straining  the  fluid,  and  then  evaporating  it  to  the  con- 
sistence of  a  thick  extract  This  extract  acts  as  a  mild  purgative  on 
the  system,  and  was  long  in  great  repute  in  Europe  on  that  account. 
It  is  now  however  seldom  used ;  and  although  admitted  into  the  lists 
of  Materia  Medica  of  the  British  Pharmacopoeias,  is  only  placed  there 
as  entering  into  the  composition  of  the  Electuarium  Cassia)  and  the 
Confectio  Sennro.  The  pulp,  according  to  Henry,  consists  of  61  per 
cent  of  sugar,  6*75  of  gum,  and  13*25  of  tannin.  It  probably  also 
contains  Cathartine  or  an  analogous  principle. 

C.  Javanicus,  Horse-Cassia,  has  leaves  with  12-15  pairs  of  ovate 
obtuse  glabrous  leaflets ;  glandlesa  petioles ;  axillary  racemes;  nearly 
cylindrical,  very  long,  and  transversely  torose  legumes.  It  is  a  native 
of  Java  and  the  Moluccas.  Its  legumes  are  above  two  feet  in  length, 
and  contain  a  black  cathartic  pulp,  which  is  used  as  a  horse-medicine 
in  the  East  Indies.  G.  Don  has  described  a  species  of  Catkartocarfws 
(C.  contpicuu*),  which  is  a  native  of  Sierra-Leone,  where  the  pods 
are  called  Monkey  Drum-Sticks. 

(Christison,  Dispensatory  ;  Don,  Gardener* $  Dictionary.) 

CATILLUS,  a  fossil  genus  of  Bivalve  Shells,  allied  to  OrtnaUda  and 
Perna,  so  named  by  Cuvier  and  Brongniart  In  the  Chalk  occur 
species  of  large  size,  remarkable  -for  their  largely  fibrous  texture. 
They  have  also  been  called  from  this  circumstance  Inoceramus  by 
Sowerby,  who  includes  in  the  genus  one  species  from  the  Lias  and 
others  from  the  Gault. 

CATKIN,  in  Botany,  a  kind  of  inflorescence  which  differs  from  the 
spike  in  nothing  but  its  falling  off  the  stem  by  an  articulation,  after 
its  temporary  office  as  the  support  of  the  organs  of  reproduction  is 
accomplished.  It  occurs  in  the  willow,  the  poplar,  the  birch,  &c, 
which  hence  are  sometimes  called  Amentaceous  plants,  amentum 
being  the  Latin  name  of  the  catkin. 

CATLINITE,  a  form  of  argillaceous  mineral  called  Pipestone  by 
the  North  American  Indians.  It  comes  from  the  Coteau  des  Prairies, 
and  is  a  red  claystone  or  compacted  clay.  A  similar  material  is  now 
accumulating  on  the  north  shore  of  Lake  Superior,  at  Nepigon  Bay. 
Another  variety  is  used  by  the  Indians  of  the  north-west  coast  of 
America.    (Dana,  Mineralogy.) 

CAT-MINT.    [Nbwh-a.] 

CATOBLEPAS.    [Akttlopba.] 

CATS-EYE,  a  form  of  Chalcedony,  of  a  greenish-gray  colour, 
having  a  peculiar  opalescence,  or  glaring  internal  reflections,  like  the 
eye  of  a  cat :  the  effect  is  owing  to  filaments  of  asbestos.  It  comes 
from  Ceylon  and  Malabar,  and  possesses  considerable  value  as  a  gem. 
(Dana,  Mineralogy.) 

CATS-TAIL  GRASS,  the  common  name  of  Phleum  pratense,  an 
agricultural  plant,  also  called  Timothy  Grass.    [Phleum.] 

CAU'CALIS,  a  genus  of  plants  belonging  to  the  natural  order 
UmbeUifera,  the  sub-order  Campylospermea,  and  the  tribe  Caucalrnece. 
It  has  a  calyx  of  five  teeth,  the  petals  obcordate,  with  an  inflexed 
point,  outer  ones  radiant  and  bifid,  the  point  slightly  laterally 
compressed,  the  carpels  with  filiform  bristly  primary  and  more  or 
less  prominent  secondary  ridges,  all  bearing  1-3  rows  of  prickles. 
The  Bpecies  are  herbs,  with  multiplied  leaves  and  white  flowers. 
They  are  called  by  the  common  name  of  Bur-Parsley.  Two  of  the 
species  are  found  in  England,  C.  davcoide*  and  C.  latifolia.  They  are 
found  in  corn-fields  on  chalky  soils ;  the  last  is  a  rare  plant,  and  has 
been  probably  introduced.    (Babington,  Manual  of  British  Botany.) 

CAUDISONA.    [YiPEBms.    See  Sumjcireirr. J 

CAULERPITES,  a  group  of  Fossil  Fucoid  Plants,  of  which  many 
species  occur  scattered  through  nearly  all  the  marine  formations. 
In  the  Oolites  seven  species  have  been  found.  The  recent  genus 
Caulerpa  is  found  in  warm  southern  climates. 

CAULIFLOWER.    [Bbasbica.] 

CAULINIA,  a  genus  of  aquatic  plants,  belonging  to  the  natural 
order  Naiadacea.  One  of  the  species,  C.  fragilis,  exhibits  a  circula- 
tion in  its  transparent  joints,  and  was  one  of  the  first  plants  in  which 
this  phenomenon  was  noticed  by  Amid,  and  also  probably  by  Costa. 

CAVIA.    [Cavt.] 

CAYY  is  the  vulgar  name  applied  to  various  species  of  animals 
belonging  to  the  genus  Cavia.  Of  these  the  most  common  is  C.  Aperea, 
the  Restless  Cavy,  or  Guinea  Pig.  An  account  of  this  animal,  with 
the  species  to  which  it  is  allied,  will  be  found  under  Htbtbioidjl 

CAWE.    [Barttes.] 

CAYENNE  PEPPER.    [Capsicum.] 

CAYMAN.      rALLIGATOB.] 

CEANOTHUS,  a  genus  of  plants  belonging  to  the  natural  order 
Bhamnacta.  The  calyx  ib  5-cleft,  campanulate,  cut  round  after 
flowering,  with  the  base  permanent  and  adhering  to  the  fruit ;  petals 
hooded,  with  long  spreading  claws;  fruit  dry,  S-celled,  loculicidal, 
with  papery  valves:   cells  1 -seeded.     The  species  are  smooth  or 

{>u Descent  shrubs,  with  erect  branches;  alternate  serrated  S-nerved 
eaves;  and  very  slender  white  blue  or  yellow  flowers,  disposed  in 
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terminal  panicles,  or  in  axillary  raceme*    They  are  natives  of  North 
America. 

C.  American**,  Bed  Root,  New  Jersey  Tea,  has  ovate  acuminate 
serrated  leaves,  pubescent  beneath;  flowers  arranged  in  axillary 
elongated  thyrses,  with  a  pubescent  rachia  An  infusion  of  the  twigs 
of  this  plant  is  used  in  Canada  for  venereal  diseases.  During  one  of 
the  wars  with  America  the  leaves  of  this  plant  were  used  in  New 
Jersey  as  a  substitute  for  tea.  It  dyes  wool  of  a  fine  strong  nankin- 
cinnamon  colour,  and  is  a  beautiful  shrub  when  in  flower. 

There  are  several  other  species  of  this  genus,  natives  of  North  and 
South  America.  They  are  small  neat  shrubs,  with  large  red  roots, 
which  give  them  the  name  of  Red  Root  They  grow  very  well  in  this 
country,  and  may  be  planted  in  any  common  garden  soil,  and  form 
proper  plants  for  the  front  of  a  shrubbery.  They  may  be  propagated 
by  layers  or  seeds.  Those  from  Mexico  and  the  greenhouse  BDecies 
must  be  protected  from  frost  during  the  winter.  Cuttings  will  root 
in  sand  under  a  hand-glass. 

(Lindley,  Flora  Medico, ;  Don,  Gardener* $  Dictionary,) 

CEBADI'LLA,  CEVADILLA,  or  SABADILLA,  the  Spanish-Mexi- 
can name  for  a  species  of  Veratrum,  the  seeds  of  which  are  an  article 
of  considerable  importance  in  consequence  of  their  having  been  found 
to  contain  a  considerable  quantity  of  Veratria.  Much  interest  has  been 
excited  about  this  drug,  from  the  obscurity  that  is  supposed  to  hang 
about  its  origin.  It  has  always  been  understood  to  come  from  Mexico. 
Retzius,  who  first  referred  the  Cebadilla  to  Veratrum,  had  no  better 
materials  to  describe  it  from  than  a  bit  of  the  inflorescence  which  he 
found  among  a  sample  of  the  seeds.   Smith,  under  Verairwn,  (in  1819), 
traced  out  its  synonyms  in  Rees's .'  Cyclopaedia,'  but  without  throwing 
much  light  upon  its  history.    Fee,  in  1828,  knew  no  more  about  it 
than  what  Retzius  had  stated,  adding  that  the  meaning  of  the  word 
was  Little  Oat — Cebadilla  being  a  diminution  of  Cebada,  the  Spanish 
for  Oat.    He  considered  it  was  fit  for  use  as  a  horse-medicine,  and  to 
destroy  vermin.    At  a  later  period  Descourtilz  referred,  in  his  '  Flore 
des  Antilles/  the  Veratrum  SabadiUa  of  Retzius  to  a  West  Indian 
plant;  and  shortly  after  it  was  ascertained  that  there  was  also  a 
Mexican  Cebadilla,  which  corresponded  entirely  with  the  seeds  of  the 
shops.    Thus  again  Mexico  was  fixed  as  the  undoubted  origin  of  that 
valuable  production  in  which  the  principle  Veratria  is  round  more 
concentrated  than  in  any  known  plant.    Dr.  Schiede  discovered  it  in 
grassy  places  near  the  Hacienda  de  la  Laguna  in  Barranca  de  Tioselo," 
on  the  eastern  declivity  of  the  Mexican  table-land ;  and  it  has  been 
since  described  by  Schlechtendahl  and  Chamisso  under  the  name  of 
Veratrum  officinale.     Lindley  has  constituted  a  new  genus  for  this 
plant,  and  calls  it  Asagraa  officinalis.    It  has  the  following  charac- 
ters : — Root  bulbous ;  plant  usually  growing  in  tufts ;  leaves  linear, 
tapering  to  the  point,  even,  quite  smooth,  entire,  channeled  on  the 
upper  side,  keeled  at  the  back,  four  feet  long,  rather  weak ;  scape 
naked,  as  high  as  a  man,  quite  simple,  terminated  by  a  raceme  a  foot 
and  a  half  long ;  perianth  deeply  6-parted,  spreading,  yellowish,  small, 
persistent,  with  thick  blunt  linear  segments,  of  which  three  are  rather 
broader  than  the  others ;  filaments  six,  somewhat  club-shaped,  yel- 
lowish, inserted  into  the  base  of  the  perianth,  the  three  that  are  oppo- 
site to  the  broader  segments  rather  longer  than  the  others,  and  all 
longer  than  the  perianth ;  anthem  rather  large,  yellow,  cordate  at  the 
base,  obtuse ;  pollen  yellow ;  ovary  superior,  consisting  of  three  car- 
pels united  by  their  sutures ;  styles  very  short ;  fruit  tricapeular,  the 
capsules  adhering  by  their  suture,  but  readily  separated ;  lower  flowers 
hermaphrodite  and  fertile,  upper  male,  and  sterile  on  account  of  the 
abortion  of  the  ovary ;  flowers  have  the  smell  of  the  Common  Bar- 
berry.   This  plant  produces  the  true  Mexican  Cebadilla  or  SabadiUa, 
which  is  now  extensively  employed  in  making  the  alkaloid  Veratria. 
But  in  the  shops  there  appear  to  be  seeds  of  two  distinct  species,  one 
of  which  is  the  V.  SabadiUa,  the  other  the  plant  now  described,  which 
differs  in  having  linear  keeled  channeled,  and  not  ribgpass-like  leaves, 
yellow  and  not  purple  flowers,  segments  of  the  perianth  linear  and 
shorter  than  the  filaments,  and  not  ovate  or  lanceolate,  and  longer 
than  the  filaments.    Nearly  related  to  this  is  a  F.  frigidum,  found  in 
the  alpine  regions  of  Orizaba,  where  it  flowers  in  September :  this 
has  blackish-brown  flowers,  and  is  reckoned  a  poisonous  plant  by  the 
Mexicans,  who  call  it  Sevoeja.    It  is  referred  by  Lindley  to  the  genus 
Helonia*.    [Veratrum;  Hblonias.] 

CEBRIONITES  (Latreille),  a  family  of  Coleopterous  Insects 
belonging  to  the  section  Malacoderma.  It  has  the  following  cha- 
racters:— Body  generally  somewhat  oval  and  convex;  wing-cases 
rather  soft  and  flexible;  thorax  broader  than  long,  widest  at  the 
base,  and  with  the  hinder  angles  acute,  or  produced  into  a  spine. 
Antenna?  generally  longer  than  the  head  and  thorax;  mandibles 
terminating  in  a  simple  point ;  joints  of  the  palpi  of  nearly  equal 
thickness ;  legs  moderate,  not  contractile. 

The  species  of  this  family  are  frequently  found  upon  plants  in 
marshy  situations,  but  very  little  is  known  of  their  habits;  their 
larva  are  supposed  to  live  in  the  ground,  and  very  probably  subsist 
on  the  roots  of  plants. 

The  genus  Cebrio  is  distinguished  from  other  genera  of  this  family 
by  having  all  the  joints  of  the  tarsi  entire,  and  without  any  velvet- 
like  pellets  beneath,  and  the  posterior  thighs  of  the  same  size  as  the 
anterior.  About  ten  species  of  this  genus  have  been  discovered, 
most  of  which  are  peculiar  to  Europe.    Cebrio  gigae,  a  species  not 


uncommon  in  France,  is  about  three-quarters  of  an  inch  in  length, 
and  of  a  pale  brownish-yellow  colour.  In  the  male  the  head  and 
thorax  and  the  legs  (excepting  the  thighs)  are  black ;  the  head  and 
thorax  are  thickly  punctured,  and  together  with  the  elytra,  which 
are  striated,  are  covered  with  small  yellowish  hairs;  the  antenna) 
are  long,  and  if  extended  backwards  would  reach  about  half  way 
down  the  elytra.  In  the  female  there  is  so  striking  a  difference  in 
this  organ,  as  to  cause  that  sex  to  be  mistaken  for  a  distinct  specie*  * 
here  the  antennae  are  very  short,  and  if  extended  backwards  would 
not  reach  farther  than  the  base  of  the  thorax ;  the  basal  joint  is  much 
longer  than  the  other ;  the  fourth  and  following  joints  are  short, 
thick,  and  joined  closely  together.  The  legs  of  the  female  are  also 
shorter  and  thicker  in  proportion  than  in  the  other  sex. 

It  is  said  that  the  European  species  of  this  genus  appear  in  great 
numbers  after  heavy  rains. 

During  Mr.  ELirby's  observations  he  discovered  no  less  than  three 
parasites,  belonging  to  the  Ichneumonida,  on  the  larva  of  the  insect 
in  question,  which  accounts  for  the  great  difference  between  the 
number  of  larvae  and  that  of  the  pupae. 

CECIDOMY1A,  a  genus  of  Two-Winged  Flies,  belonging  to  the 
order  Diptera  and  the  family  Tiputida.  It  is  known  by  the  following 
characters : — Wings  resting  horizontally,  and  having  8  longitudinal 
nervures ;  head  hemispherical :  antennae  as  long  as  the  body,  and 
generally  24-jointed,  the  joints  hairy  (in  the  females  14-jointed) ; 
the  2  basal  joints  short;  legs  long,  basal  joint  of  the  tarsi  very 
short,  second  long. 

Mr.  Stephens,  in  his  '  Catalogue  of  British  Insects,'  enumerates  26 
species  of  this  genus.  They -ere  always  of  small  size,  and  many  of 
them  deposit  their  eggs  on  the  young  buds  of  various  kinds  of  plants, 
where  the  larva  is  hatched,  and  transforms  them  into  galls,  in  which 
it  subsists  and  undergoes  its  metamorphosis. 

C.  talicina  is  common  in  France  on  willows  in  the  month  of  May; 
it  is  of  a  blackish  colour,  covered  with  fine  velvet-like  hairs ;  the 
antenna)  have  20  joints ;  the  wings  are  slightly  obscure  and  downy ; 
length  one-sixth  of  an  inch. 

This  little  fly  fixes  each  of  its  eggs  on  a  bud  of  the  willow  in  the 
month  of  June.  The  bud  at  the  tune  of  its  evolution,  near  the  end 
of  the  month,  instead  of  putting  forth  its  branch,  becomes  enlarged 
at  the  base,  and  ultimately  forms  a  gall  in  which  the  larva  is 
lodged,  nourished,  and  undergoes  its  metamorphosis :  the  larva  is  of 
a  reddish-yellow  colour,  and  assumes  the  pupa  state  in  the  winter, 
when  the  gall  is  become  of  a  large  size. 

Other  species  of  Cecidomyia  produce  similar  deformities  upon 
various  parts  of  many  species  of  plants,  and  resemble  in  thiB  part  of 
their  habits  the  Cynipidce  among  the  Hymenoptera. 

C.  Tritici  (Tipula  Tritici,  Eirby),  an  insect  commonly  known  by 
the  name  of  the  Wheat-Fly,  has  occupied  much  of  the  attention  of 
entomologists.  Kirby  published  two  accounts  of  its  habits  in  the 
'Linnaean  Transactions'  (voL  iv.). 

This  little  fly  is  about  one-twelfth  of  an  inch  in  length,  and  of  a 
reddish-yellow  colour;  the  wings  are  milk-white,  and  exhibit  the 
prismatic  colours  in  certain  lights  :  the  eyes  are  black.  The  Wheat- 
Fly  may  be  observed  sometimes  in  the  greatest  abundance  flying 
about  wheat-fields  in  the  month  of  June.  It  generally  makes  its 
appearance  about  seven  or  eight  o'clock  in  the  evening.  "  Although," 
says  Mr.  Eirby,  "these  insects  are  so  numerous  in  the  evening,  yet 
in  the  morning  not  a  single  one  is  to  be  seen  upon  the  wing ;  they  do 
not  however  then  quit  the  field  which  is  the  scene  of  their  employ- 
ment, for  upon  shaking  the  stalks  of  the  wheat  or  otherwise  disturb- 
ing them  they  will  fly  about  near  the  ground  in  great  numbers.  I 
found  their  station  of  repose  to  be  upon  the  lower  part  of  the  culm 
with  their  heads  upwards."  The  fly  totally  disappears  by  the  end  of 
June.  According  to  Eirby,  it  is  about  eight  o'clock  in  the  evening 
that  they  deposit  their  eggs.  He  has  Been  as  many  as  twelve  speci- 
mens thus  occupied  at  the  same  time  on  a  single  ear,  and  observes 
that  these  flies  are  sometimes  so  numerous  that,  were  all  to  lay  their 
eggs  and  these  to  hatch,  one-half  of  the  grain  would  be  destroyed. 

The  eggs  are  deposited  by  means  of  a  long  pointed  and  contractile 
tube,  or  ovipositor,  generally  upon  the  interior  valvule  of  the  corolla, 
just  above  the  stigmata ;  and  it  occasionally  happens  that  the  fly  is 
unable  to  retract  its  ovipositor,  and  being  thus  held  prisoner  it  dies. 

About  the  middle  of  June  the  larvae  are  hatched,  and  may  be  seen 
adhering  to  the  lower  end  of  one  of  the  anthers,  and  sometimes 
immersed  in  the  woolly  summit  of  the  germen,  or  in  the  interior  of 
the  valvules  of  the  corolla.  These  larvae  are  simple  minute  grubs, 
without  legs  or  any  visible  head,  and  of  a  yellowish  colour ;  and  their 
food  consists  of  the  pollen  of  the  anthers,  which  it  appears  in  the 
plants  thus  attacked  is  unfit  for  impregnation. 

The  pupa?  are  of  a  reddish  colour,  and  in  number  bear  no  proportion 
to  that  of  the  larvae.  "  I  have  seen,"  says  Mr.  Kirby,  "  more  than 
once,  seven  or  eight  florets  in  an  ear  inhabited  by  the  latter,  and 
sometimes  so  many  as  thirty  in  a  single  floret,  seldom  less  than  eight 
or  nine,  and  yet  I  have  scarcely  ever  found  more  than  one  pupa  in  an 
ear,  and  had  to  examine  several  to  meet  with  that.  ....  The 
pupae  that  I  have  observed  have  generally  been  somewhat  attached 
to  the  grain,  and,  what  is  worthy  of  notice,  I  never  observed  them 
within  those  florets  where  the  larvae  had  taken  up  their  residence ; 
they  seem  invariably  to  choose  for  their  habitation,  in  their  immediate 


CEDRELACE.AS. 


state,  one  where  the  grain  is  uninjured,  to  which  they  may  attach 


In  a  field  of  IS  acre*  (planted  partly  with  white  and  partly  with 
red  wheat),  which  Mr.  Kirby  carefully  examined,  and  which  was 
much  attacked  by  these  insects,  lie  calculated  that  the  havoc  done  by 
them  would  amount  to  five  oombs ;  he  observed  that  the  white  wheat 


■ome  naturaliita  have  considered 
which  Cuvier,  following  Linnnraa,  pieces  in  his  third  and  last  family 
(Lee  Serpent*  Nun)  of  the  Ophidians,  observing  that  those  who  placed 
it  among  the  Batraohians  did  so  without  knowing  whether  the  form 
underwent  a  metamorphosis  or  not.  In  the'British  Museum  Catalogue' 
of  Amphibia  it  stands  as  a  family  of  the  third  order  of  that  claas 
iPteudopkidia).    The  following  synopaia  of  the  genera  in  given  in  the 

A.  Murale  pitted. 
1.  Caritia  :  the  pit  under  each  nostril 
2-  SiphjmojH  :  the  pit  before  each  eye  ;  body  with  broad  rings. 

3.  IcAlhj/oj&u  :  the  pit  before  oaoh  eye  ;  body  with  narrow  rings. 

B.  Huxxle  not  pitted. 

4.  SAinalrema. 

Gaeilia  wee  named  by  Linnajui  from  the  supposed  blindnen  of  the 
species.  The  eye*  in  fact  are  exceedingly  small,  and  nearly  hidden 
under  the  akin.  Cuvier  obeerree  that  in  some  species  these  organs 
are  wanting  altogether ;  and  the  following  is  his  description  of  the 

rus  .—The  skin  is  smooth,  viscous,  and  striated  with  annular  folds, 
would  appear  altogether  naked,  but  on  dissection  scales  well 
formed  are  found  in  its  thickness ;  but  these  Kales  are  delicate,  and 
disposed  regularly  in  many  transverse  rows  between  the  wrinkles  of 
the  skin,  M  Cuvier  himself  saw  with  certainty  in  C.  glvtinota, 
C.  albivaUrii,  and  other  species.  The  head  is  depressed ;  the 
vent  is  round,  and  very  near  the  end  of  the  body ;  the  rib*  are  too 
short  to  circumvent  the  trunk,  and  the  articulation  of  the  bodies  of 
the  vertebra  is  effected  by  facets  with  hollow  cones,  the  depression 
in  which  is  filled  with  a  gelatinous  cartilage,  as  in  the  Fishes  and  in 
some  of  the  Batrechiana,  Their  skull  ii  united  to  the  first  vertebra 
by  two  tubercles,  as  in  the  Batrachiana,  a  mode  of  union  approached 
by  the  AmphMana  only  among  Serpents,  Their  maxillary  bones 
cover  the  orbit,  which  is  only  pierced  in  the  form  of  a  small  hole, 
and  the  temporal  bones  cover  the  temporal  fossa,  ao  that  the  head 
when  examined  from  above  presents  only  a  continuous  bony  shield. 
Their  os  hyoides,  composed  of  three  pairs  of  arches,  may  have  led  to 
the  supposition  that  in  early  youth  the  bones  supported  gills.  The 
maxillary  and  palatal  teeth  are  arranged  on  two  concentric  lines,  sa 
in  the  Prolti,  hut  are  often  sharp  and  curved  backwards,  a*  in  the 
e  serpents.     The  opening  of  the  nostrils  is  at  the  back  of  the 


true  serpents.  The  opening  of  the  nostrils  is  at  the  back  of  tha 
palate,  and  the  lower  jaw  has  no  moveable  pedicle,  while  the  tynv 
panic  bone  i*  dovetailed  (enchaaae)  with  the  other  bone*  into,  the 
shield  of  the  skull.  The  only  ossiculum  auditua,  or  auditory  bone, 
is  a  small  plate  upon  the  fenestra  — K-    -n  ••  'K- ™11,  1V" 


s  with  the 


Skull  of  a  species  of  Otdlia. 

The  auricle  of  the  heart  in  these  «nim»1«  j*  not  divided  sufficiently 
deep  to  be  regarded  a*  double,  but  the  second  lung  la  as  small  as  it 
usually  is  in  the  other  serpents.  The  liver  is  divided  into  a  great 
number  of  transverse  leaves  (feudists).  In  their  intestines  Cuvier 
states  that  there  is  to  be  found  a  quantity  of  vegetable  matter*, 
vegetable  earth,  and  sand. 

The  following  species  are  given  in  the  'British  Museum  Catalogue :' — ■ 

C.  gracilii,  a  native  of  South  America.  It  is  the  C.  vtrmi/ormu  at 
Shaw. 

C.  terUaadata.     It  in  the  C.  albiventrU  of  Daudin. 

C.  cOKpretncauda,  a  native  of  Guyana. 

O.  rvitrata,  a  native  of  Booth  America. 

0.  oxyura,  from  Malabar. 

C.  araafoatoeta,  from  Africa- 
There  are  two  species  of  Siphanopi : — 

S.  mtrmipta  (C.  annalaio,  Mikan).     It  la  a  native  of  the  Brazils. 

S.  Ifaicana  is  a  specie*  found  in  Mexico. 

The  genua  Ickthyoptit  has  but  one  species,  the  I.  glutinc*** 
(C.  gUttmoia  of  Linnaeus).    It  is  a  native  of  Ceylon. 


f^Uaatrou  fcoiUsvw,  Domerll). 

CECROFIA,  a  genus  of  plants  belonging  to  the  natural  order 
Artoanpaeta.  0.  pdtala  yields  from  its  juice  caoutchouc.  The  bark  i* 
astringent  The  sterna  are  hollow;  and  its  light  porous  wood  Is 
used  by  the  natives  of  the  countrie*  where  it  grows  to  give  light  by 
friction.    It  is  a  native  of  South  America. 

CECROPS,  a  genu*  of  Entomostracouj  Cruitttceo,  the  type  of  the 
Ctentpida,  a  family  of  the  Padlopoda.     [PojciLOPoni.] 

CEDAR-BIRD.     [Bombtcills.] 

CEDAR-TREES.    [Abies.] 

CEDRELA,  a  genua  of  plants,  the  type  of  the  natural  order 
Cedrdacea.  It  has  the  following  characters: — Calyx  G -toothed  ; 
petals  adnata  to  the  torus ;  stamen*  5,  distinct ;  capsule  G-celled, 
S-valved ;  seeds  numerous,  on  each  aide  of  the  dissepiment  ending  in 

C.  Toana,  Bastard  Cedar,  has  lanceolate  leaflets,  acuminate,  entire, 
pale  glaucous  beneath.  It  is  a  native  of  the  East  Indie*,  where  it  is 
celled  Toon.     It  has  an  erect  trunk  of  great  height  and  sis*,  with 


winged.  The  bark  is  a  powerful  astringent,  and  is  said  to  be  a  good 
substitute  for  Peruvian  Bark  in  the  cure  of  periodic  d tsetses.  Dr. 
Blums  used  it  In  Java  with  much  success  in  the  various  forms  of 
fever,  dysentery,  diarrhcaa,  Ac.     Honfleld  also  used  it  in  dysentery. 

0.  odortUa  has  leaflet*  ovate-lanceolate,  entire,  on  short  stalks.  It  Is 
a  native  of  Barbadoes  and  the  Caribbee  Islands.  It  is  a  large  tree  with 
a  rough  bark.  The  fruit  is  about  the  size  of  a  partridge-egg.  When 
fresh  the  bark  and  berries  smell  like  assafcetida.  The  trunk  1* 
hollowed  out  into  canoes.  The  wood  is  of  a  brown  colour  and  hat 
a  fragrant  odour,  from  which  circumstance  it  it  called  Cedar  in  the 
British  West  India  Islands.  It  is  frequently  Out  into  sMnsflM  for 
covering  houses,  but  it  is  not  adapted  for  ship-building  on  account  of 
it*  being  subject  to  the  attack*  of  worm*.  It  is  not  adapted  for  casks, 
a*  it  gives  its  odour  to  whatever  is  placed  in  contact  with  it. 

C.  febrifuga  {Soymidia  ftbri/uga)  hat  leaflet*  ovate-oblong,  acu- 
minated, quite  entire.  It  is  a  native  of  Java,  It*  bark  is  said  to 
have  a  better  effect  on  some  of  the  fevers  of  India  than  cinchona.  It 
is  also  a  powerful  astringent.    The  wood  is  good  for  many  purposes. 

CEDRELA'CEjK,  a  natural  order  of  plants,  belonging  to  the 
Synoerpous  group  of  Polypetalaut  Exogens.  The  species  are  timber- 
trees  :  the  timber  is  usually  compact,  scented,  and  beautifully 
veined ;  the  leaves  are  alternate,  pinnated,  without  stipules ;  the 
flowers  are  in  terminal  panicles.  The  essential  characters  of  the  order 
are:  Calyx  4-5-cloft,  petals  *-6,  longer  than  the  sepals ;  stamens  8-10, 
the  filaments  either  curled  into  a  tube  or  distinct,  and  inserted  into 
ahypogynous  disc  ;  tha  style  and  stigmas  simple;  the  oeUtofth* 
ovary  equal  In  number  to  the  petals  or  flower,  with  the  ovule*  4  or 
often  more,  imbricated  in  two  rows;  the  first  capsular  with  the  valve* 
separable  from  the  dissepiments,  with  which  they  alternate ;  tha 
seeds  flat,  winged;  albumen  thin  or  none.  This  order  is  nearly  related 
"    Mdiacea,  from  which  it  is  chiefly  distinguished  by  it*  winged  and 


The  dotted  leave*  of  some  specie*  o 


other  tree. 


see  CELANDINE. 

which  ii  a  native  of  the  East  Indie*.  The  wood  ia  of  a  deep  yellow 
colour,  end  celled  Satin- Wood,  remarkably  oloee  ereined,  heavy,  end 
durable,  and  come*  Dearer  to  box-wood  than  tha  produce  of  any 
Fiitdtttia  miimm  a  volatile  oiL  P.  Auttralii  ia  a 
i  of  Australia,  and  ite  wood  is  laid  to  be  not  interior  to 
jany.  F.  AaJxrinentit  is  a  native  of  the  ialanda  of  Hitu  and 
Coram.  The  spiny  part  of  the  fruit  is  formed  into  rasps.  It  waa  on 
this  account  called  by  Rumphius  Arbor  mduii/cra.  Oxltya  xrmlho- 
xyla  ia  a  native  of  Australia.  It  attain*  a  height  of  100  feet.  The 
wood  is  yellow,  and  employed  for  building  boat*.  It  ii  galled 
Yellow-Wood.     [SwiniHLa;  Cxdbila.] 

(Lindley,  Flora  Medica ;  Don,  Qardefier't  Dictionary;  Lindley, 
Natural  SjKro.) 

CELANDINE,  a  name  properly  applied  to  the  apeciea  of  Ckdido- 
%ium.  [CHBUDOltlUM.]  It  haa  however  been  given  by  aome  of  our 
poets  to  the  Ramtneuliu  Piearia,  LinnaBua  (Piearia  vtraa  of  othera), 
the  vulgar  name  of  which  ia  Pilewort    [Rahuhculus.'] 

CELASTHA'CE^E,  Spindit-Tna,  the  Spindle-Wood  Tribe,  a 
natural  order  of  Polypetaloua  Exogena,  consisting  of  ahruba  or  tree* 
principally  found  in  temperate  latitude*,  and  not  abounding  in  either 
the  colder  or  the  hotter  parte  of  the  world.  They  are  found  in 
Europe,  Asia,  North  America,  and  South  Africa.  They  have  simple 
alternate  or  opposite  leave*,  a  amall  number  of  perigynoua  atamena 
inserted  into  a  fleshy  duo  and  alternate  with  the  petal* ;  a  superior 
syncarpou*  ovary  immersed  in  the  fleshy  disc  ;  and  ■  superior  capsular 
or  succulent  fruit,  with  a  smell  number  of  ascending  seeds.  The 
order  is  not  of  much  economical  importance.  A  alight  degree  of 
acridity  is  said  to  have  been  detected  in  some  of  the  species. 
Eiumymu*  Enropctaj,  the  Spindle-Tree,  the  wood  of  which  ia  used 
for  butchers'  skewers,  ia  the  commonest  European  form  of  this  order. 


A  heat  view  of  the  Bower ;  1,  the 
tfew  of  ua  diss,  witli  "■      - 
;  t,  a  cross  Motion  of 


iuiliot  the  moat  painful  wounds.    The  fruits  of  Elaodendrim  rubtr 

are  eaten  at  the  Cape  of  Good  Hope.     The  relations  of  the  order  are 

according  to  Lindley  expressed  thus  ; — 

AtfuifoUacta. 

Sapo'.acttc    CiiaBTBACU.    BippocrattKta. 

Pupkorbiaeta. 


i*34g. 


a.  and  si 


CELERY.    [Apron.] 

CELE3TINE,  the  Native  Sulphate  of  Strontia.    It  haa  its 
from  lte  pale  brae  colour.    fSfHOWTT*.] 

CELL,  VEGETABLE.  [Chlib:  HihTOLOOTi  Tnwtm, TXoKaBLsl] 
CELLABIA,    [CiLLaRuu.] 


CELLABIjCA,  or  CELLARIADjE,  the  second  family,  according  to 
De  Blain  villa's  arrangement,  of  the  sub-clan  Polypiaria  Mcttbramacea, 
*  inula  hydrifonn,  provided  with  vary  delicate  aflinted  teaitacnU, 
•ted,  distinct,  contained  in  oval  flattened  membranous  cellule*, 
a  bilateral  aubterminal  oreacantic  opening ;  usually  provided 
with  a  moveable  cartilaginous  lip,  forming  by  their  lateral  junction, 
in  one  or  two  tiers  or  stages,  a  cretaceous  or  membianou*,  limited, 
diversiform,  and  fixed  polysoarium.  Ovicell*  external,  globose,  above 
the  aperture  of  the  cell 

This  group  corresponds  pretty  nearly  with  the  Btckarada, 
PUutrada,  and  CtUanada  of  Fleming,  and  the  Etdarvia  and 
CtOeporina  of  Ehrenbarg ;  it  also  include*  part  of  the  sub-order  Ouilo- 
sfosulo,  of  the  Polpioa  inftmdibuiata  of  Mr.  Busk's '  Catalogue  of  Marine 
Polyso*,'  For  further  particulars  respecting  the  structure  of  the 
sfljnntul  and  their  habitation*,  nference  must  be  nude  tc 
few  only  of  the  principal  forma  being  here  noticed. 

We  shall  notice  here  the  principal  genetic  forma  of  this  group. 
1.  luamiila.  The  number  of  species  of  this  generic  group,  of 
which  until  lately  only  a  few  fossil  forms  were  Known,  ha*  been 
much  augmented  by  the  addition,  not  only  of  other  fossil  species,  but 
if  several  recent  ones.  The  latter  have  also  afforded  a  much 
precise  insight  into  the  structure  of  the  peculiar  polyao- 
i  than  it  was  possible  to  obtain  from  the  inspection  merely  of 
fossil  speounena.  The  division  of  the  genu*  suggested  by  Umminui 
s  to  be  sufficiently  founded  in  nature  to  justify  its  definitive 
adoption  so  far  as  it  goes ;  and,  in  addition,  a  recent  form  described 
and  figured  in  the  'Voyage  of  H.  M.  S.  Rattlesnake '  would  seem 
to  indicate  the  propriety  of  instituting  a  third  generic  or  sub-generic 

In  all  these  forms  the  polyaoary,  wnich  is  more  or  leaa  regularly 
ircular,  convex  above,  and  concave  or  flattened  below,  presents  cells 
f  two  kinds — one  set  of  which  may  be  termed  secondary  or 
cceesoiy ;  and  it  ia  according  to  the  relative  position  of  these  sella 
*  regards  the  othera  that  the  division  of  the  genu*  ia  founded.  - 

In  one  caae  the  secondary  cell,  which  is  then  considerably  smaller 
ban  the  other,  is  situated  at  the  apex  of  the  primary  cell,  immediately 
above  the  aperture  (Cuputaria),  In  a  second  form  any  distinction 
of  size  between  the  two  aorta  of  cells  is  leas  or  not  at  all  obvious.  The 
two  seta  of  cells  however  are  very  differently  arranged  from  those  in 
the  former  Caae  ;  the  secondary  being  disposed  more  or  leu  regularly 
in  longer  or  shorter  rows,  alternate  with  the  others,  and  like  them 
radiating  from  the  centre  { Lunulita).  Of  the  former  of  these  forma 
the  Lunulite  en  Parasol  of  Defrance  may  be  taken  to  afford  a  type,  and 
of  the  latter,  L.  radiata.  In  the  third  form  the  secondary  cells  are 
scattered  more  irregularly  over  the  surface  of  the  polyaoary.  In  this 
case  the  secondary  call  ia  also  superior  to  one  of  the  other  kind. 

From  the  examination  of  recent  forma  it  has  been  ascertained  that 
the  secondary  cell  probably  contains  nothing  more  than  a  mass  of 
muscular  substance  for  the  movement  of  a  vibratile  spine  or  seta,  of 
various  forms  and  structure,  and  which  corresponds  with  the  vibra- 
culum,  or  moveable  setose  organ,  which  is  found  on  several  of  the 
Polywea,  and  particularly  in  the  genua  ScrupoctUaria. 

The  arrangement  of  the  group  therefore  into  three  genera  would 
appear  to  be  justifiable  and  convenient,  namely,  LwnUtia,  Cvpularia, 
and  Stlmaria ;  which  may  be  thus  defined : — 

Ltutuiila,  Lamouroux.  Polyxoarium  circular  or  irregular,  con- 
vex  above,  concave  or  flattened  beneath ;   cells  arranged  in  aeries 


o,  Ybweftbf  Upper  Side,  mssjnttaaj  1,  nataral  slse ;  a.  View  of  Lower  Bute, 


Defiance's  Lunnlita  en  Fi 


;  t,  tana  sells  highly 
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radiating  from  the  centra,  and  separated  by  alternate  rows  of  cells 
supporting  vibrsouler  spines ;  under  surface  usually  with  radiating 
stria,  end  the  surface  with  minute  perforations. 
Recent  species : — 
L.  cajmlMi,  Busk;  'Voyage  of  Rattlesnake.' 
L.  gibboxt.  Busk  ;  'Cat  Brit.  Mus.'  pL  112. 
h.  canceOala,  Bosk ;       „         „  pi.  113. 

Cwpularia,  Lamouroux.  Polyzosrium  circular,  regular,  convex 
on  the  upper  aide  and  concave  below;  cells  disposed  quincun- 
eially,  each  with  a  smaller  vibrecnlar  cell  at  its  summit;  under 
surface  with  radiating  lines,  grooves,  or  ridges,  or  divided  into 
sub-hexagonal  areas;  surface  perforate  or  imperforate,  smooth,  or 
granular.  , 

Recent  species : — 

0.  Chmeentit,  Busk;  'Cat  Brit  Hue.,'  pL  114. 
C.  Ovenii,  Gray;  „         „  pL  116. 

C.  Loxei,  Gray;  „         „  pL  118. 

C.  ittUata,  Busk ;  „         „  pi.  118. 

Seletutria,  Busk;    'Cat  Brit  Mus.'  Polyxoarium  circular,  regular, 
convex  above,  ooncave  below;    cells  diapossd  quincuncially,  some 
(closed  in  (rout  by  a  cribriform  calcareous  plate)  furnished  with  a 
superior  vibraculum. 
Recent  species : — 

S.  naeulata,  Busk ;  '  Yoy.  of  Rattles. ; '  '  Cat  Brit  Hus.,'  pL  117. 
Example,  Lviitlita  radiata.     Locality,  Grignon,  Ac. 
S.  ElKtra.     Animals  unknown,  contained  in  membranous  vertical 
bell-shaped  cellules,  ciliated  on  the  edges,  and  shut  by  a  diaphragmatic 
membrane,  with  a  very  small  and  semilunar  opening,  and  disposed  in 
■  vortieillata  form  around  an  ideal  axis. 
Example,  Bltdra  verticilluta. 


I 


Slrdra  rtriicillabi,    a,  Batnral  slas ;  ^magnified. 

This  is  the  Fltutra  vtrtiHllata  of  Gmelin  (Scrtvlaria  vaUcfRata  of 
Esper) ;  and  this  genus,  which  was  separated  by  Lamouroux, 
scarcely  deserves,  as  De  Blainvilla  remarks,  to  be  distinguished  from 
Flxulra  pUota,  whose  cellules  are  occasionally  somewhat  verti ciliated  ; 
but  in  this  he  confounds  two  things  perfectly  distinct,  though  often 

8.  Fhutra.    Cells  contiguous;  on  both  sides  of  the  frond. 


Fltutra  foUatta.    o,  natural  >Ue  ;  1,  some  ef  the  sells  autnUsd. 

4.  CaritUM.    Cells  contiguous  ;  on  one  side  only  of  the  frond. 

Example,  Fltutra  earbmea.     Locality,  seas  of  Scotland,  &o. 

Sir  John  Dalyell,  In  his  interasting  paper  entitled  '  Further  Illus- 
trations of  the  Propagation  of  Boottish  Zoophytss'  ('Edinburgh  New 
.  iloeophical  Journal,'  April-July,  1836),  gives  the  following  account 
ol  the  propagation  of  the  Pluitra.  Speaking  of  Akymi\m,  ha  ears, 
"Wo  GnA  ■**  ^nh*iata  r,f  n  Nimnact  mlatinons  or  flash*  ma.M  '      * 


"We  find  it  consists  of  a  compact  gelatinous  or  fleshy  n 


m,  studded 


CEILARI^A.  sna 

with  innumerable  cells  sunk  in  its  substance,  which  are  inhabited  by 
vivacious  hydras.  Different  species  or  varieties  occur  in  the  Scottish 
seas,  especially  the  gelalinomm,  and  a  thin  green  flattened  palmate 
kind,  which  has  perhaps  escaped  the  notice  of  naturalists  hitherto. 
A  white,  opaque,  ovoidal  or  nearly  circular  flattened  corpusoulum, 
previously  invisible,  issues  from  the  fleshy  part  of  these  products 
whence  it  seems  to  be  elicited,  particularly  by  the  influence  of  light 
On  removal  of  a  small  specimen  that  had  already  afforded  many  from 
a  dark  situation  to  a  moderate  degree  of  light,  at  least  150  quitted 
their  recesses  within  an  hour.  These  beings  are  endowed  with  much 
greater  activity  than  the  eorpuscula  of  the  Actinia;  their  courses  are 
alike  diversified ;  they  swim  through  the  water  in  all  directions,  regu- 
larly and  irregularly,  ascending  to  the  surface  or  descending  to  the 
bottom,  pursuing  a  straight  line,  describing  an  orbit,  or  tumbling 
about  among  the  neighbouring  substances.  Meanwhile,  as  if  of  soft 
consistence,  their  form  alters,  and  the  action  of  the  cilia  environing  the 
body  is  alternately  depressed  and  relaxed.  At  length,  having  become 
stationary,  a  margin  diffuses  around  the  body,  and  supervening  trans- 
parence of  the  centre  soon  exposes  an  inanimate  hydra  within,  which 
m  nine  or  eleven  days  is  displayed  perfect  from  its  cell.  The  inner 
surface  of  each  tentaoulum  is  now  clothed  by  a  double  row  of  stout 
dark  cilia  in  rapid  motion,  but  in  opposite  directions ;  for  as  those  of 
ons  side  strike  upwards  those  of  the  other  strike  downwards.  Further 
diffusion  of  the  basis  adhering  below  forms  additional  compartment* 
for  other  hydra.  The  propagation  of  the  FUutra  carhtuea,  foliaeta, 
and  trvneata  ensues  after  a  similar  fashion.  A  ciliated  corpusculum, 
spherical,  ovoidal,  or  irregular,  quits  the  leaf,  pursues  its  course  in  the 
water,  becomes  stationary,  adheres,  and  a  nascent  Flvitra  arises  from 
the  spot  Above  ten  thousand  suoh  oorpuscula  have  been  produced 
by  a  moderate-sized  specimen  of  the  Fluutra  faltaeta,  tinging  the 
bottom  of  a  vessel  yellow  from  their  multitude,  and  vitiating  the 
water  by  their  decay." 

The  ssme  author,  in  ths  'Proceedings  of  the  British  Association' 
(Edinburgh,  September,  1834),  thus  clearly  and  elaborately  describes 
the   organisation  of  Fbutra  earbatea; — "The  Fhutra  carbaiea  re- 


y 


Fltutra  esrtOMO.    a,  A  Portion,  natural  si 


1  »,  a  Portion  magnified. 


corresponding  to  their  bottom,  and  the  whole  product  is  of  a 
yellowish  colour.  Each  cell,  of  a  shuttle  or  slipper  shape,  level  with 
the  surface,  of  the  leaf,  is  inhabited  by  a  vivacious  polypus,  exercising 
a  peroussive  faculty  both  of  the  tentacnla  individually  and  of  the 
whole  head.  Some  of  the  cells  are  occupied  occasionally  by  large 
bright  yellow,  irregularly  globular,  solid,  ciliated  animalcula,  subse- 
quently quitting  them  to  swim  heavily  below.  In  ssveral  days  they 
become  motionless  like  the  former,  and  die  also  without  immediate 
decomposition.  Next,  there  appears  in  just  about  the  same  spot 
below,  occupied  by  the  motionless  animalculum,  a  yellow  nucleus  with 
a  lighter  diffusing  margin.  This  in  its  further  disunion  sssumes  a 
shuttle  or  slipper  form ;  it  becomes  a  single  cell,  which  afterwards 
displays  a  polypus  under  the  wonted  figure  and  action.  The  adult 
Fltutra  was  vertioal,  for  the  leaf  is  always  erect ;  but  here  the  new 
cell  is  horisontal.  By  a  singular  provision  of  nature,  as  only  one  side 
of  the  adult  is  cellular,  the  original  cell  is  necessarily  a  root,  sole,  Or 
foundation  to  admit  subsequent  enlargement,  which  in  such  zoophytes 
is  always  from  a  single  cell.  One  end  of  the  cell  next  rises  vertically, 
wherein  a  second  cell,  with  its  polypus,  is  soon  displayed  overhanging 
the  first,  sod  at  right  angles  to  the  plane  of  its  position."  (See  also 
Professor  Grunt's  Observations  on  the  Polypes'  of  this  species  in  the 
'  Edinburgh  New  Philosophical  Journal') 
Example,  Flutira  aviaUarit.     Locality,  European  seas;  Sesford 


Bay,  Sxuu 
This  B 


sise  and  transparency,  are  well  adapted  for  the  investigation  of  ths 


5.  Slia-ina.  Anlrn«1«  unknown,  contained  in  sufficiently  large  oval 
elongated  subhexegonal  bordered  cellules,  having  a  membranous 
tympanum  or  drum,  in  which  is  pierced  ths  sigmoid  opening,  forming 
by  their  quinounciftl  and  circular  arrangement  the  branches  of  a 
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n-articulated,    diohotomous,    and    fixad 


Thutra  oriatlorii.    Showing-  •  spherical  m 


Ft  intra  tnuwlaru. 


branching  form  of  flu  natural  tlse ; 
m  Sowrrbr'i  'Brltlih  Slitctlluij,'  London,  1(08. 


«       ^  ^Mk       thin  genus  iu  established  by 

I     Jr         4         sflaH      Lamouroux    for    a     polype 
+\W        Jf.r       M      brought    from    the     mm     of 
^f  ^^  W     Australia      by     Poron     and 

^^^  ^a**^  j-JY       Lesueur,  which  Do  BlainTiUB 

H^^^g  Hf         examined     in      Lamouroui's 

W-  *"■  collection,   and    that   he    has 

*  Mr  o  been  satisfied  that  it  ia  a  genua 

which  can  hardly  be  distin- 
guished from  the  phytold  or 
plant-like  F I uttra,  ~  that  it 
differs  from  them  only  in  the 
union  of  the  cellules,  which  form  a  circular  quincunx,  aa  in  Ctliaria 
Salicornia,  and  are  still  more  soft  and  membranous. 

Riseo  records  two  species  of  Elitrina  in  the  Mediterranean, 
JT.  vennta  and  B.  mtiabUii ;  but  Do  Blainville  observes,  that  if  it  bo 
true  that  their  cellules  are  scattered,  it  is  probable  that  those  speciea 
do  not  belong  to  this  genus,  the  characters  of  which  it  must  be  con- 
fessed are  by  no  meana  at  present  well  defined. 

8.  Vinadaria  {recent  and  fossil),  fadmsfls  unknown,  contained  in 
oral  subheiagonal  regular  cellules,  having  a  subtenninal  semilunar 
orifice,  and  applied  and  united  longitudinally  in  many  rows,  so  as  to 
form  a  cretaceous  brittle  polyioarium,  in  the  form  of  a  little  wand. 

Example,  Vincttiaria  Jragili*.  Locality  of  the  genus  at  present 
known,  the  Calcaire  Tertiaire  of  Westphalia.  A  recent  species  occurs 
in  the  Pacific  or  Australian  seas,  and  is  figured  in  '  Cat.  Brit.  Has.' 
pL  65,  V.  giganlca. 

Da  Blainville  observes  that  this  genus  waa  established  by  Defiance, 
and  that  it  has  been  adopted  by  Goldfuas  under  the  denomination  of 
Claucowraa,  a  denomination  which  De  Blainville  rejects,  remarking 
that  OoldfuBB  regards  it  u  approaching  nearly  to  Ctliaria  Salicornia, 
and  stating  that  the  Vineularia  fragHu  which  he  (De  Blainville) 
eiamined  in  Defrance'a  collection  might  well  be  nothing  mora  than  a 
true  Flutlra,  which  is  found  in  the  same  beds  with  V.  fragilit.  De 
Blainville  adds  in  support  of  this  opinion  that  Defiance  showed  him 
a  specimen  which  was  composed  of  two  rows  or  series,  instead  of  a 
single  series  only. 

7.  Salieornarta.     Calls  disposed  around  an  imaginary  axis,  forming 
cylindrical  branches  of  a  dichotoinously  divided  erect  polyioarium. 
a.  Speciea  with  Hexagonal  Cellules,  and  with  a  transverse  aperture. 
(Genus,  Salicornia  of  Cu»tar.) 


Ctliaria  SoJitornia. 

•e-Bln>d  ;i,n 

magnified. 


re  highly 


ft  Species  with  Oral  Cellules,  and  the  aperture  rounded  and 
tubular. 
Example,   C.  ceroid*    (Scrttilana    ceroidet  at  Qmelin).      Locality, 

Mediterranean  and  the  Indian  seas, 

De  Blainville  observes  that  this 

genus,  established  by  Pallas  under 

the  name  of  Cdiidaria,  has  been 

successfully  simplified  by  Lamarck 

and  by  Lamouroux,  who  has  esta- 

.    bliahed  many  genera  at  its  expense. 

1    De  Blainville  further  states  that 

1  before  Delle  Cbiaje  no  author  who 

|  had  described  a  species  of  a  true 

CeUaria  was  known ;  but  that  the 

Neapolitan     observer     had     filled 

this  gap  by  informing   us  in   his 

Memoirs   that    the  polypes  of   C. 

cerouta  bear  a  perfect  resemblance 

to  thoee  of  MUltpora  (Myriapora) 

tnuteata.      Pallas  made  a  curious 

observation  relative  to   the  rapid 

if  the    Browtn  °f  *-■    Salicornia ;  for  ' 


h,  natural  ills  ;  b, 


found  individuals  an  inch  and  a 

half  long  upon  the  eggs  of  Squali, 
which  wars  Still  far  from  the  time  when  the  young  are  excluded. 
The  genus  as  here  characterised  should  perhaps  rather  be  regarded 
as  a  family  group,  under  which  would  be  included  two,  if  not  three, 
genera,  should  the  species  here  noticed  and  figured  as  C.  ctroido 
prove  to  be  a  cheiloatomatous  polyroan.  The  genera  are  Saiicornaria 
(Cuvier),  NeUia  (Busk,  ■  Cat  Brit.  Mus.'). 

8.  Intricaria  (fossil).  Animals  unknown,  contained  in  hexagonal 
elongated  cellules  with  elevated  borders,  and  covering  the  entire 
surface  of  a  calcareous  polyparium  sufficiently  solid,  rush-like 
(joncace")  internally,  composed  of  a  considerable  number  of  cylindrical 
branches  irregularly  anastomosed. 

Example,  /.  Bqjocauii. 

De  Blainville  observea  that  this  genus  was  established  by  Defiance 
for  a  pretty  fossil  polypiar  found  by  M.  de  Garville  in  the  depart- 
ment of  La  Hanone ;  and  hs  states  that  on  examining  it  in  the 
collection  of  the  first  named  of  those  naturalists,  he  waa  satisfied  that 
it  approaches  very  nearly  to  the  Ctliaria,  and  especially  to  C.  Salicor- 
nia in  the  form  of  its  cellules,  while  however  it  differs  from  it  because 
it  is  not  articulated,  and  because  in  all  probability  it  did  not  adhere 
by  radical  fibrils.  Lamouroux,  he  adds,  thought  it  was  a  Hillepore. 
At  all  events  its  place  here  seams  to  be  doubtful. 
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S.  Cauda,  Animals  unknown.  Colls  rhomboid*],  situated  on  the 
outer  aide  for  the  lodgment  of  a  vibreoulum ;  no  avioularium  on  the 
upper  and  outer  angle. 

Example,  0.  aradumdta,  Lamooroux  {Ctllaria  JUifcra,  Lamarck) 
Locality,  seasof  Austn.li» 


CKLLAJtUA, 


Do  Blainville  observes  that  this  genua  was  eatabliahed  by  Ijimou- 
roui  for  a  species  of  (Mlaria  brought  by  Pcron  and  Lesueur  from 
the  Australian  seas,  and  which  he  law  in  Lamodronx'a  collection, 
which  now  forma  part  of  the  Museum  of  Caen.  The  assemblage  of 
cells  resembles  the  vertebral  column  of  a  fiah.  Upon  one  of  the 
surfaces  are  two  rowi  of  alternate  oella,  aeparated  bj  an  angular 
crsat.  Upon  the  other  surface  may  be  seen  the  back  of  the  cells, 
with  tubular  filaments  which  reach  transversely  from  one  branch  to 
another,  and  are  analogous  to  the  radiciform,  or  root-like  tubes.  He 
adds  that  it  would  appear  that  these  transverse  fibrils  are  sometimes 
wanting,  as  in  the  variety  noted  by  Lamarck 

To  this  genua,  as  thus  defined,  also  belongs  Canda  reptant  {CeU%- 
laria  rcptani  of  our  coasts). 

10.  Oabtna.  Animal»  unknown.  Cells  bi-multiserlal,  in  the  latter 
case  quincuncial ;  back  of  branohoa  furnished  with  large  vibracula, 
which  are  placed  obliquely  in  two  rows,  diverging  in  an  upward 
direction  from  the  middle  line,  where  the  vibraoula  decussate  with 
those  of  the  other ;  avicularia,  when  present,  sessile  on  the  front  of 
the  cell. 

Example,  0.  dicftotam*. 


no  cellules  magnlfled. 

British  species.  C.  Borgi  ('  Audouin,'  Savigny,  'Egypt,'  pL  12,  C  4) ; 
C.Hooktri  (John's  'Brit.  Zooph.'  Ed.  %  pL  60);  but  these  two 
apeciee  have  been  confounded. 

11.  Bugvia.  Folysoarium  erect,  phytoid,  dichotomously  divided 
into  narrow  ligulate  bi-multiserial  branches ;  no  vibraoula ;  avicu- 
laria when  present  pedunculate  and  articulated ;  cells  elliptical 
{viewed  behind),  closely  contiguous,  aperture  very  large,  margin 
simple,  not  thickened.    (Colour  not  unfreuuently  red  or  blue.) 

Example,  3.  Nrrilina.     Locality,  Mediterranean. 

This  genua  was  eatabliahed  by  Okon,  and  was  also  constituted  by 
Lamouroux  under  the  name  of  A  camarchit ;  but  waa  not  adopted  by 
Lamarck,  nor  by  Dr.  Fleming,  who,  according  to  De  Blainville,  con- 
founds it  with  Sialtaria, 

12.  JlictUaria.  Polycoarium  erect,  phytoid,  dichotomonsly  divided 
Into  narrow  ligulate  biserial  or  multisenal  branches ;  no  vibracula ; 
avicularia  when  present  pedunculate  and  articulated ;  Oella  turbinate, 
distant;  aperture  directed  more  or  lees  upwsida;  several  spinas, 
marginal  or  dorsal. 

To  the  same  family  belong  Halaphila  (dray) ;  Bvguta  (Oken). 
Example,  Bic/Uaria  oUiata,  Scrtidaria  pilata.     Locality,  European 

This  division  of  Ce&ariada,  Critice  of  Lamouroux,  Cdiatia  of 
Lamarck,  was  aeparated  by  Dr.  Fleming,  who  gave  it  the  denomi- 
nation of  CtUvlaria,  a  name  preoccupied  as  we  have  seen  bj  Pallaa 
for  the  whole  family.  Instead  of  this  name  De  Blainville  proposes 
that  here  given,  and  observes  that  Bavigny,  in  the  plate  which  he  has 
devoted  to  Cdlaria  in  his  great  work  on  Egypt,  has  figured  the  solid 


itutil  tls* ;  t,  lower  portion  matnllea. 
IS.  Netamia.     Cells   opposite,   in  pain;  a  pair  of  tobaooo-pipe- 
shaped    avicularia   above   each   pair   of  cells,   each   arising   from 
the  inferior  tubular  prolongation  of  one  of  the  cells  in  the  pair  next 

Example,  JV.  frwrasWo.    Locality,  European  seas,  ic 

This  ia  the  StriMlaria  btmaria  of  Linnreus,   Ctllviana  burtaria  of 

Pallas,  Itytumena  bttrtaria  of  Lamouroux. 

To  the  same  family  belong  Gtnellaria  (Savigny),  Di&ymia  (Busk), 

Dimttopia  (Busk). 

14.  Serofona.     Cells  unisonal ;  junction*   rigid,  or  of  the  same   - 
consistence  as  the  cells ;  polyioary  adnata  or  erect. 

Example,  S.  ckdata,  Ellis  and  I, Inn, ;  Cdluiana  chdatu,  Pallaa ; 
EucrtUvi  ckdata,  Lamouroux;  S.  loricata,  Fleming.  Locality, 
European  aeas. 

In  the  same  family  are  included  Bippoihoa  (Lamouroux); 
j£tta  (Lamouroux);   Beania  (Johnst). 

Lamouroux  broke  up  this  generic  division  into  the  genera  Btteratea 
and  Lqfaea.  De  Blainville  aaya  that  Unictliaria,  under  which  ha 
includes  Scmparia,  is  easily  charaoteriaed  by  the  solitary  disposition 
of  its  cellules,  and  that  he  had  examined  both  Bturatta  and  Lafeta 
in  Lamouroux's  collection  at  Caen,  and  found  the  differences  of  too 
little  value  to  warrant  the  separation. 

15.  CateniceUa,  De  Blainville;  Catenaria,  Savigny.  Aniraala 
unknown ;  contained  in  calcareous  cells  arising  one  from  the  upper 
and  back  part  of  another  by  a  short  corneous  tube,  all  facing  the 
same  way  and  forming  dichotomously  divided  branches  of  an  erect, 
phytoid,  polymery  celt  '*  each  bifurcation  nminate. 

'"    "  '"  "  >ted  downward 


16.  Menipta. 


lyxoary  cell 
xa.     Cells 


oblong,  or  attenuated  downwards,  imperforate 


Cririo  (pert),  L 

TrietUaria,  Fleming,  Da  Blainville,  Gray. 

The  essential  distinctive  character  of  this  genua,  as  ban  In 

consists  in  the  presence  of  one  or  more  sessile  avicularia  on  the  front 

of  the  cell  below  the  aperture,  and  usually  of  a  sessile  avimilarinro  at 

the  upper  and  outer  angle ;  no  vibraoulum.    With  the  exception  of 

perhaps  two  species  the  Menipea  have  three  or  six  oella  only 


The  genua  ippun  to  enjof  a 
from  the  Arctic  Cirule  to  the  ac 


;  ft,  4  portira  hi  gW  j  a  sfnifled. 


This  genua  (of  which  seventeen  species  are  described  and  figured  in 
the  '  Cat  Brit  Una.')  admit*  of  division  into  three  subgenerio  groups. 
The  species  are  for  the  moat  put  Australian,  and  with  the  exception 


of  that  described  by  Savignv,  which  might  have  been  procured  in 
the  Red  Sea,  appear  to  be  limited  to  the  Southern  Hemisphere. 

The  M.  kyalaa,  of  which  a  figure  is  here  given  from  Lamouroui. 
appear*  to  be  referrible  to  this  genua. 


Iftuiiiea  ifalaa.     a,  natural  tun ;  b,  t,  « 

For  the  beet  account  of  the  species  of  this  and  other  families)  of 
Toe  Palyroa  the  reader  ia  referred  to  Mr.  Busk's  complete  and  beauti 
fully  illustrated  '  Catalogue  of  the  Marine  Folyaoa '  in  the  collection 
of  die  British  Muaaum.     [PoltsOa.] 

CELL  ASTHMA.     [HiiutEPHrLLiau.] 

CELLIPORA.     rPoLTaOi.] 

CELLS.  The  ultimate  structure  of  animal  and  vegetable  bodiee 
couaieta  of  minute  vesicles  which  are  called  Cells.  In  both  animal 
and  vegetable  structures  these  organa  are  not  generally  visible  to  the 
□aked  eye,  as  they  vary  from  the  1 -500th  to  the  l-10000th  part  of 
an  inch  in  diameter.  In  all  cases  they  coneiet  of  an  enveloping 
membrane  or  cell-wall,  which  incloses  in  a  apace  more  or  less  enlarged 
certain  constituent*,  called  cell-content*  The  nature  of  the  substances 
which  enter  into  the  composition  of  the  cell-walla  and  constitute  the 
cell-content*,  differs  in  the  animal  and  vegetable  kingdoms,  but  there 
are  certain  properties  which  all  cells  possess  in  common.  Sometimes 
these  properties  are  called  vital  to  distinguish  them  from  the  pro- 
perties possessed  by  inorganic  or  mineral  bodies,  which  are  called 
physical.  It  will  however  be  seen  that,  independent  of  the  formative 
power  by  which  particles  of  gelatine,  cellulose,  At,  anmnge  them- 
selves in  the  form  of  cells,  and  again  these  celts  arrange  themselves 
into  the  forms  of  organs  and  beings  of  a  specific  form,  there  are  few 
<if  the  functions  performed  by  cells  that  may  not  be  referred  to  the 
action  of  physical  forces.  One  of  the  first  and  most  necessary  con- 
ditions of  the  oell  is,  that  it  shall  allow  of  the  passsge,  through  the 
membrane  of  which  its  walls  are  composed,  of  those  subetmnces  by 
means  of  which  it  grows,  and  which  it  acta  upon  for  the  production 
of  the  peculiar  secretions  which  characterise  either  specific  beings  or 
parts  of  their  organisation.  This  function,  which  is  called  Absorption, 
seems  referrible  to  the  physical  relations  which  exist  between  liquids 
nud  gases  and  the  membrane  of  which  the  cell-wall  is  composed, 
[Abborftioh.J 

The  liquid  or  gaseous  contents  which  are  thus  introduced  into  the 
interior  of  cells  undergo  a  variety  of  changes,  according  to  the  position, 
sge,  or  other  circumstances  of  the  celL  Sometimes  the  fluid  that  is 
Absorbed  appears  to  be  transmitted  in  compound  structures  from  cell  to 
oell  without  utidergoinganygreatamountof  change.  In  other  cases  the 
most  decided  chemical  changes  take  place  in  the  elements  introduced. 
The  cells  of  some  parts  of  vegetable  structures  are  an  instance  of  the 
-,  in  which  carbonic  acid  and  ammonia  are  absorbed  with  water, 
and  converted,  either  during  their  passage  through  the  cell-wall,  or 
whilst  in  the  interior  of  the  cell,  into  cellulose,  starch,  sugar,  protein, 
and  other  constituents  of  the  cell.  In  other  parts  of  plants  the  cells 
convey  solutions  of  sugar  and  other  substances  without  producing  on 
any  change. 

e  constituents  absorbed  into  the  interior  of  the  cell  are  the 
materials  from  which  the  cell-wall  and  all  its  contents  are  derived. 
The  process  by  which  the  oell  appropriates  to  itself  these  matters  is 
called  Assimilation.  This  function  is  supposed  to  be  carried  on  by 
on  independent  force  or  power  residing  in  the  cell,  or  oongeries  of  cells, 
which  form  an  organ  or  a  body,  and  has  been  called  the  '  asaimilativs 
force  or  property,'  '  organising  force,'  '  plastic  force.'  It  is  necessary 
however  in  this  process  to  separate  between  the  changes  by  which 
one  substance  is  converted  into  another,  and  which  is  probably  the 
result  of  ordinary  chemical  force  under  other  circumstances,  and  the 
power  or  force  by  which  these  substances  are  made  to  assume  definite 
"    ms  in  cells  and  organs.     The  latter  is  a  special  foroe  in  the  case  of 

h  cell,  plant,  or  annual,  and  to  which  alone,  of  the  changes  involved 

the  function  of  assimilation,  the  term  vital  can  be  properly 
applied. 

The  result  of  the  appropriation  of  the  new  matter  absorbed  from 
without,  in  all  cells  is  their  enlargement  or  growth.    This  takes  place 

two  ways  :  either  the  new  matter  is  taken  up  into  the  interior  of 
e  substance  of  the  cell-wall,  which  is  always  the  case  where  the 
cell  becomes  augmented  in  size,  or  it  is  deposited  in  the  form  of 
layers  in  the  interior  of  the  cell.  According  as  the  first  mode  of 
growth  is  regular  or  irregular  will  be  the  form  of  the  celL  The  vege- 
table and  animal  kingdoms  present  almost  all  conceivable  forms  of 
cells,  from  the  spherical  and  hexagonal  cells  observed  in  the  lower 
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forms  of  plants,  and  the  less  organised  tissues  of  animals,  as  cartilage, 
up  to  the  elongated  Teasels  of  the  plant,  and  the  irregular  oells  of 
bone  or  areolar  tissue  in  animals.  The  animal  kingdom  presents  by 
far  the  greatest  variety  in  this  respect,  and  so  great  are  the  changes 
that  some  of  the  animal  cells  undergo,  that  the  terms  Metamorphoses 
or  Transformations  have  been  applied  to  these  changes.  As  examples 
of  these  cells  we  may  quote — the  horny  scales  of  the  epidermis,  of 
the  hair  and  the  nails,  and  the  laminated  pavement,  epithelium — in 
which  the  oells  are  flattened,  polygonal,  or  fusiform,  and  the  cell-wall 
is  fused  into  one  mass  with  the  cell-contents ;  the  contractile  fibre- 
cells  of  the  smooth  muscles ;  the  tubules  of  the  lens ;  the  prisms  of  the 
enamel ;  the  various  forms  of  bone-cells ;  and  the  transversely  striated 
oells  of  muscular  fibre. 

All  cells  originate  or  are  produced  in  the  same  way.  Either  they 
are  developed  free  in  vegetable  or  animal  fluids,  or  they  are  produced 
in  the  interior  of  preceding  cells.  In  all  cases  they  originate  in  con- 
nection with  a  substance  called  protein,  which  exists  in  cells,  either 
in  the  form  of  a  small  dark  spot  called  a  nucleus,  or  cytoblast,  in  the 
interior  of  which  is  a  nucleolus,  or  of  an  expansion  on  the  interior  of 
the  oell,  when  it  is  called  the  primordial  utricle.  Free  cell-development 
has  been  observed  to  take  place  in  plants,  in  saccharine  and  other 
liquids  about  to  undergo  the  fermentation  process,  and  amongst 
animals  in  the  chyle,  blood,  and  lymph.  The  exact  mode  of  the 
development  of  cells  under  these  circumstances  has  not  been 
accurately  observed,  and  the  particles  or  granules  of  protemaceous 
matter  from  which  they  are  supposed  to  originate  have  not  yet  been 
proved  to  have  had  their  origin  independent  of  other  cells.  The  most 
common  form  of  oell-development  is  that  in  which  the  cell  grows 
around  or  from  the  nucleus  or  primordial  utricle.  In  the  animal 
kingdom  the  development  of  the  cell  more  frequently  takes  place 
around  the  nucleus,  whilst  in  the  vegetable  kingdom  its  origin  is 
more  frequent  from  the  folding  in  or  contraction  of  the  primordial 
utricle  upon  itself,  by  which  means  two  oells  originate  in  one. 

Besides  the  development  of  cells  around  the  nucleus  and  round  the 
investing  membrane,  or  primordial  utricle,  within  the  walls  of  the 
oell,  a  multiplication  of  cells  frequently  takes  place  by  division  of  the 
whole  cell.  This  takes  place  in  many  of  the  lower  forms  of  animals 
and  plants  [Protozoa],  and  also  in  the  red  blood-corpuscles  of  the 
embry  oes  of  birds  and  mammalia,  and  in  the  colourless  blood-corpuscles 
of  the  tadpole.  It  is  probable  that  further  observation  will  extend 
our  knowledge  of  this  mode  of  cell-multiplication. 

One  of  the  highest  problems  for  the  physiology  of  the  present  day 
to  solve  is,  the  efficient  causes  of  the  phenomena  of  cell-development. 
The  following  propositions  have  been  laid  down  by  Kolliker  as  an 
attempt  to  follow  up  Schwann's  idea  of  the  analogy  between  chemical 
changes  in  inorganic  bodies  and  those  which  occur  in  cells : — 

1.  The  nucleus  of  the  cell  arises  in  the  first  place  as  a  precipitate 
in  an  organiaable  fluid,  and  afterwards  becomes  consolidated  in  such 
a  manner  that  a  special  investment  and  contents  with  a  nucleolus 
appear.  Its  development  may  in  this  case  be  compared  to  that  of 
inorganic  precipitates,  yet  the  constantly  globular  figure  and  size  of 
the  nuclei  which  are  just  formed,  indicate  some  essential  though  not 
yet  recognised  condition  peculiar  to  them. 

2.  In  the  development  of  cells  by  division  the  cell-nucleus  plays 
exactly  the  same  part  which  was  previously  ascribed  to  the 
nucleolus,  and  the  occurrence  of  the  formation  of  cells  in  this 
manner  demonstrates  that  chemical  conditions  are  not  necessarily 
concerned  therein. 

S.  In  cell-development  around  portions  of  contents,  and  in  the 
cleavage  process,  the  nuclei  also  operate  as  simple  centres  of  attrac- 
tion upon  a  certain  mass  of  blastema,  and  then  follows  the  formation 
of  a  membrane  upon  the  surface  of  this  mass,  which  is  most  simply 
understood  as  a  condensation  of  the  blastema, 

4,  In  the  cell-development  directly  around  the  nucleus  the  invest- 
ment with  blastema  is  wanting,  and  the  nucleus  develops  the  mem- 
brane immediately  around  itself. 

From  what  has  been  previously  said,  it  will  be  seen  that  the  oells 
are  the  active  seat  of  the  functions  of  both  animals  and  plants,  and 
the  most  conspicuous  results  of  organisation  takes  place  in  conse- 
quence of  their  agency.  They  not  only  constitute  the  mass  of  the 
body,  but  by  their  agency  alone  all  the  special  secretions  and  products 
»f  individual  plants  and  animals  are  formed.  The  food  is  conveyed 
into  the  body  by  cells,  the  blood  of  animals  is  charged  with  cells,  and 
the  functions  of  locomotion  and  sensation  are  carried  on  by  the  agency 
of  cells.  Nor  are  these  last  functions  peculiar  to  the  animal  kingdom. 
Contractility  and  sensibility  seem  to  be  the  property  of  the  substance 
(protein)  of  which  the  nucleus  and  primordial  utricle  are  composed. 
To  this  substance  Mr.  Huxley  proposes  to  give  the  name  Endoplast, 
and  thus  concludes  a  lecture  on  the  identity  of  structure  of  plants 
and  animals: — 

"  In  both  plants  and  animals  then  there  is  one  histological  element, 
the  Endoplast,  which  does  nothing  but  grow  and  vegetatively  repeat 
itself ;  the  other  element,  the  periplastic  substance  (the  cell  membrane) 
being  the  subject  of  all  the  chemical  and  morphological  metamorphoses, 
in  consequence  of  which  specific  tissues  arise.  The  differences  between 
the  two  kingdoms  are,  mainly,  1,  that  in  the  plant  the  Endoplast 
grows,  and,  as  the  primordial  utricle,  attains  a  large  comparative  size ; 
while  in  the  animal  the  Endoplast  remains  small!  the  principal  bulk 


of  its  tissues  being  formed  by  the  periplastic  substance ;  and,  2,  in 
the  nature  of  the  chemical  changes  which  take  place  in  the  periplastic 
substance  in  each  case.  This  distinction  however  does  not  always 
hold  good,  the  Asoidians  furnishing  examples  of  animals  whose  peri- 
plastic substance  contains  cellulose. 

"The  plant  then  is  an  animal  confined  in  a  wooden  case,  and 
nature,  like  Sycorax,  holds  thousands  of  '  delicate  Ariels'  imprisoned 
within  every  oak.  She  is  jealous  of  letting  us  know  this ;  and  among 
the  higher  and  more  conspicuous  forms  of  plants  reveals  it  only  by 
such  obscure  manifestations  as  the  shrinking  of  the  Sensitive  Plant, 
the  sudtlen  clasp  of  the  Dioncoa,  or,  still  more  slightly,  by  the  pheno- 
mena of  the  Cydosis.  But  among  the  immense  variety  of  creatures 
which  belong  to  the  invisible  world  she  allows  more  liberty  to  her 
Dryads ;  and  the  Protococci,  the  Volvox,  and  indeed  all  the  Alga,  are 
during  one  period  of  their  existence  as  active  as  animals  of  a  like 
grade  in  the  scale.  True,  they  are  doomed  eventually  to  shut  them- 
selves up  within  their  wooden  cages  and  remain  quiescent ;  but  in 
this  respect  they  are  no  worse  off  than  the  Polype,  or  the  oyster 


even. 


For  further  information  on  the  subject  of  Cells,  see  the  articles 
Animal  Kingdom  ;  Blood  ;  Histology  ;  Botany  ;  Cilia  ;  Tissues, 
Vegetable  ;  Tissues,  Animal  ;  and  also  Cells  [See  Supplement]. 

(Sharpey,  in  Quain's  Element*  o/ Anatomy;  Kolliker,  Handbook  of 
Hitman  Histology,  translated  for  the  Sydenham  Society  by  Huxley  and 
Busk ;  Carpenter,  Manual  of  Human  Physiology  ;  Principles  of  Phy- 
siology; Mohl,  On  the  Vegetable  CeU,  translated  by  Henfrey ;  Schleiden, 
Principles  of  Scientific  Botany,  translated  by  LAnkester ;  Schleiden,  On 
Phytogenesis ;  Schwann,  On  the  Identity  of  Structure  in  Plants  and 
Animals,  translated  by  H.  Smith  for  the  Sydenham  Society ;  Quekett, 
Lectures  on  Histology;  Hawaii,  Microscopic  Anatomy  of  the  Human 
Body;  Todd  and  Bowman  The  Physiological  Anatomy  and  Physiology 
of  Man  ;  Quekett,  Catalogue  of  the  Histological  Series  in  the  Museum 
of  the  Royal  College  of  Surgeons,  London  ;  Quarterly  Journal  of  Micro- 
scopical Science;  and  Transactions  of  Microscopical  Society,  vol.  L) 

CELLULAR  TISSUE.  This  name  has  been  given  to  certain  forms 
of  both  animal  and  vegetable  structures.  In  the  animal  kingdom  it 
has  been  applied  to  that  tissue  which  is  found  investing  and  forming 
the  basis  of  all  others.  As  however  this  tissue  is  not  more  strictly 
cellular  than  any  of  the  other  structures  of  the  body,  and  is  even  less 
cellular  under  the  microscope  than  many  others,  this  term  has  been 
abandoned  by  recent  anatomical  writers,  and  the  term  Areolar  Tissue 
substituted.  [Areolar  Tissue.]  The  term  Cellular  Tissue  is  still 
made  use  of  by  botanists  to  distinguish  those  parts  of  plants  in 
which  the  cells  have  not  united  together  to  form  continuous  tubes 
or  vessels.  The  Whole  of  the  tissues  of  plants  like  those  of  animals 
originate  in  cells,  and  it  is  somewhat  difficult  to  fix  the  limitations 
of  this  term.    [Cells;  Tissues,  Vegetable.] 

CELLULARES,  a  term  applied  to  the  large  class  of  plants,  which 
have  also  received  the  names  Cryptogamia,  A  cotyledons f  Agama, 
Bxembryonatoj,  and  Acrogens.  [Acrogbns.]  It  was  especially  adopted 
by  De  Candolle,  the  primary  divisions  of  whose  system  consisted  of 
Vaseulares,  or  plants  with  both  cellular  and  vascular  tissue,  and 
Cellulares,  or  plants  furnished  with  cellular  tissue  only.  These  distinc- 
tions do  not  hold  good  anatomically,  and  since  the  more  prominent 
recognition  of  the  fact  that  cellular  and  vascular  tissue  originate 
alike  in  the  cell,  and  are  but  forms  of  the  same  substance,  these 
distinctions  have  been  less  regarded. 

CELLULABIiL    [Cbllarlsa.] 

CELO'SIA  a  genus  of  plants  belonging  to  the  natural  order 
Amarantacem,  comprehending  the  flowers  which  gardeners  call  Cocks- 
combs, on  account  of  the  crested  flattened  appearance  of  their 
inflorescence.  The  calyx  consists  of  5  narrow  sharp-pointed  sepals, 
surrounded  by  some  bracts  of  the  same  shape  and  colour  as  them- 
selves. The  stamens  are  5,  and  united  into  a  plaited  cup.  The 
capsule  is  membranous,  1-oelled,  opens  by  a  transverse  fissure,  and 
contains  two  or  three  seeds.  The  leaves  are  always  alternate.  Only 
two  species  are  cultivated,  namely  C.  cristata  and  C.  coccinea, 

C,  cristata,  the  Common  Cockscomb,  is  said  to  be  a  native  of  the 
East  Indies,  but  it  is  more  probable  that  it  came  originally  from  either 
Japan  or  China,  for  it  is  only  seen  in  gardens  in  the  East  Indies.  It 
varies  in  regard  both  to  stature  and  colour,  some  of  the  sorts  being  as 
much  as  two  feet  high,  while  others  do  not  exceed  six  inches ;  in 
colour  it  is  seen  with  deep  blood-red,  purple,  and  yellowish-white 
combs,  the  latter  however  is  seldom  cultivated  now. 

<7.  coccinea  is  by  no  means  so  striking  a  plant  as  the  last  in  appear- 
ance, for  it  forms  little  or  no  crest,  but  it  bears  its  flowers  in  panicled 
spikes.  It  also  is  said  to  be  a  native  of  the  East  Indies,  and  varies 
with  purple  and  silvery  or  yellow  flowers. 

Nothing  can  be  more  easy  of  cultivation  than  these  flowers ;  and 
they  are  capable  of  being  brought  to  an  extraordinary  sise  by  good 
management. 

CELSIA  (named  by  Linnaeus  in  honour  of  Olaf  Celsius,  D.D., 
professor  of  Greek,  and  afterwards  of  Theology,  in  the  University  of 
Upsal),  a  genus  of  plants  belonging  to  the  natural  order  Solanacea. 
It  has  a  5-parted  calyx,  a  rotate  5-lobed  corolla,  4  perfect  stamens, 
didynamous,  bearded.  All  the  species  are  herbs  with  simple  or  pinnate 
leaves,  the  flowers  disposed  in  loose  terminal  racemes,  each  rising  from 
the  axil  of  a  bract  or  small  leal 
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CL  orientate  has  the  lower  leaves  jagged,  those  of  the  stem  bipinnate. 
It  is  a  native  of  Cappadocia  and  Armenia. 

C.  tubtanata,  shrubby  clothed  with  woolly  tomentum,  the  leaves 
oval-oblong,  obtuse,  crenated,  wrinkled,  soft.  It  is  now  cultivated  in 
this  country,  but  its  native  district  is  unknown.  It  has  sweet-scented 
flowers.  There  are  several  other  species  of  Celtia,  all  of  them  closely 
resembling  the  species  of  Verbascum,  under  which  genus  many  of 
them  have  been  described. 

In  the  cultivation  of  the  species  of  Celeia,  the  seeds  should  be  sown 
on  a  gentle  hot-bed,  and  when  the  plants  are  large  enough  they  should 
be  set  in  separate  pots,  as  they  require  the  protection  of  a  greenhouse 
or  frame  the  first  winter.  In  the  second  year  they  may  be  planted 
out  about  the  month  of  May  in  any  warm  sheltered  situation.  They 
will  flower  and  ripen  their  seed  in  the  open  air.  C.  eublanata  and 
Cpanrifiora  being  shrubby  plants  should  be  treated  as  Pelargoniums 
or  other  greenhouse  shrubs. 

{Don,  Gardener**  Dictionary*) 

CE'LYPHUS,  a  genus  of  Dipterous  Insects  of  the  family  Lauocanida 
(Maoquart).  It  has  the  following  characters : — Antenna  wide  apart, 
as  long  as  the  head,  stylet  rather  thick  and  covered  with  fine  hairs ; 
scutellum  convex,  and  covering  the  abdomen. 

This  genus  is  one  of  the  most  extraordinary  of  the  Diptera,  the 
species  having  more  the  appearance  of  little  beetles  than  two-winged 
flies;  the  peculiarity  is  caused  by  the  immense  size  of  the  scutellum, 
which  xsovers  the  whole  abdomen  and  incloses  the  wings  when  at 
rest. 

C,  obtectut  is  about  one-sixth  of  an  inch  in  length ;  the  head  is 
yellow ;  the  last  joint  of  the  antennas  is  black ;  the  thorax  and 
scutellum  are  of  a  bluish  black  colour  with  violet  reflexions ;  the 
former  is  broader  than  long ;  the  abdomen  is  fawn-colour,  the  legs  and 
wings  are  yellowish,  the  latter  with  the  base  brown.   It  inhabits  Java. 

C.  *ctUatut  very  much  resembles  the  one  just  described,  but  is  of  a 
greenish  copper-colour  above  and  beneath ;  it  is  found  in  the  East 
Indies. 

C.  Africanut,  is  a  small  species  inhabiting  Sierra-Leone. 

CENCHRIS,  a  genus  of  Snakes  belonging  to  the  family  of  Rattle- 
snakes.   [Crotalidji.] 

CENTAUHEA,  a  very  extensive  genus  of  plants  belonging  to  the 
Cynaraceous  division  of  the  natural  order  vompositee,  but  compre- 
hending no  species  of  any  importance  to  man.  It  has  the  following 
characters : — The  pappus  in  many  rows,  unequal,  the  second  row 
largest ;  the  anthers  with  papillose  filaments ;  involucre  imbricated ; 
receptacle  chaffy;  the  fruit  attached  laterally  above  to  the  re- 
ceptacle. 

C.  Cyanui,  the  Common  Blue-Bottle  of  corn  fields,  is  sometimes 
cultivated  for  the  sake  of  its  many-coloured  flower-heads.  Two 
others,  C.  motchata,  the  Purple  or  White  Sultan  of  gardeners,  and  O. 
tuaveolens,  Yellow  Sultan,  are  occasionally  seen  among  other  annuals 
in  gardens. 

U,  Oyantu  with  the  following  are  British  species : — C.  Jaeea ;  C, 
nigra,  the  Black  Knapweed;  Cmgretcem;  C.  Scabiota,  Great  Knap- 
weed; G.  tolsHtialis,  Yellow  Star-Thistle;  O.  Calcitrapa,  Common 
Star-Thistle ;  C.  Itnardi. 

CENTAURY.     [Cbhtaurka-1 

CENTIPEDE.    [Mtriapoda.] 

CENTRANTHUS  (from  ictrrpov,  a  spur,  and  &y$os,  a  flower),  a  genus 
of  plants  belonging  to  the  natural  order  Valerianacea.  It  has  a 
regular  5-lobed  corolla  with  a  spur,  a  single  stamen,  the  fruit  1 -celled, 
indehiscent,  crowned  with  the  limb  of  the  calyx,  expanded  into  a 
feathery  pappus.  The  species  are  smooth  herbs  with  undivided  or 
pinnate  leaves,  and  white  or  red  flowers. 

C.  ruber,  Red-Flowered  Spurred  Valerian,  Red  Valerian,  has  ovate- 
lanceolate  leaves,  spur  much  shorter  than  the  tube  of  the  corolla  and 
twice  as  long  as  the  germen.  It  is  a  native  of  Great  Britain,  in  chalk- 
pits and  on  old  walls.  It  has  purple  flowers,  and  attains  a  height  of 
one  or  two  feet.    It  has  a  sweet  scent. 

C,  Calcitrapa  has  radical  leaves,  ovate,  entire,  the  stem-leaves 
pinnatifid,  the  spur  very  short  It  is  a  native  of  the  coasts  of  the 
Mediterranean,  and  of  the  more  temperate  parts  of  France.  It  grows 
wild  at  Eltham  in  Kent,  but  there  is  little  doubt  of  its  being  a 
naturalised  plant  there.  The  first  species  may  have  also  been 
introduced,  but  it  grows  wild  in  many  parts  of  Great  Britain.  Several 
other  species  are  described  and  some  are  grown  in  gardens.  They  are 
elegant  border-flowers,  and  will  grow  in  any  common  soil,  on  walls  or 
rock-work,  and  may  be  easily  propagated  by  seed. 

(Babington,  Manual  of  British  Botany,) 
'  CENTka/RCHUS,  a  genus  of  Fishes  belonging  to  the  section 
AcarUhopterygii  and  the  family  Percida,  and  the  subdivision  'with  less 
than  seven  branchial  rays.'  In  this  genus  the  species  have  numerous 
spines  in  the  anal  fin;  the  tongue  is  furnished  with  a  group  of  fine 
and  very  thickly-set  teeth ;  the  pre-operoulum  is  entire ;  the  angle  of 
the  operculum  is  divided  into  two  flat  points ;  and  the  body  is  com- 
pressedand  somewhat  oval ;  they  inhabit  the  rivers  of  North  America. 
The  genus  Cychta  of  some  American  ichthyologists  is  synonymous 
with  the  above. 

CENTRINA.    [SQUAI4DJE.] 

CENTRI'SCUS  (Linnaeus),  a  genus  of  Fishes  belonging  to  the 
section  Acanthopterygii  and  to  the  family  Fittvkrida.    The  species 


of  this  genus  are  principally  distinguished  by  their  having  a  long 
tubular  snout,  from  which  character  they  have  received  the  names 
of  Sea-Snipes,  Trumpet-Fish,  ftc.  The  body  is  molining  to  an  oblong 
oval  form,  compressed,  carinated  beneath,  and  covered  with  scales. 
The  mouth  is  small,  obliquely  cleft,  and  devoid  of  teeth.  There  are 
two  dorsal  fins;  the  rays  of  the  first  (which  is  placed  very  far 
back)  are  spinous ;  the  ventral  fins  are  small,  and  situated  behind  the 
pectorals. 

Centriscut  Scolflpaz  (Linnaeus),  the  Trumpet-Fish  or  Sea-Snipe 
(known  in  Cornwall  by  the  name  of  the  Bellows-Fish),  is  the  only 
species  yet  discovered  off  the  British  coast,  where  it  is  rare ;  the 
Mediterranean  appears  to  be  its  natural  locality.  Its  length  is  about 
five  inches;  the  body  is  oval  and  compressed ;  the  snout  is  elongated, 
and  forme  a  tube  which  extends  about  an  inch  and  a  half  before  the 
eyes,  which  are  large ;  the  back  is  elevated,  and  the  part  for  some 
little  distance  anterior  to  the  first  dorsal  fin  is  straight,  whence 
it  tapers  rather  suddenly  to  the  tail.  The  anterior  spine  of  the  first 
dorsal  (which  has  but  three  rays)  is  very  large  and  denticulated 
beneath;  the  rays  of  the  second  dorsal  are  soft;  the  anal  fin  is 
elongated ;  the  ventrals  are  small,  and  have  a  depression  behind  them 
in  which  they  may  be  lodged.  The  body  is  covered  with  hard  rough 
scales,  which  are  minutely  ciliated  on  the  external  edge. 

Young  specimens  of  this  fish  are  of  a  shining  silver-like  colour ; 
the  adult  specimens  are  reddish,  with  the  sides  of  the  head  and 
under  parts  silvery  or  slightly  tinted  with  a  golden  hue. 

There  is  a  figure  of  wis  curious  fish  given  in  YarrelTs  '  British 
Fishes,'  and  also  in  Donovan's  '  British  Fishes.' 

The  genus  Amphitile  of  Klein  is  closely  allied  to,  and  was  included 
in  the  genus  Centriscut  by  Linnanis ;  the  species  have  the  back  mailed 
with  larger  scaly  plates,  of  which  the  anterior  spine  of  the  first 
dorsal  fin  appears  to  be  a  continuation. 

CENTRO'LOPHUS,  a  genus  pf  Fishes  belonging  to  the  section 
Aeanikopterygii  and  family  Scomberidce.  The  body  is  elongate,  covered 
with  minute  scales;  teeth  small  and  numerous;  palatine  without 
teeth;  one  very  long  dorsal  fin. 

C.  morio,  the  Black  Fish,  has  been  met  with  though  very  rarely  on 
the  British  coast.  It  is  of  a  black  colour,  the  fins  intensely  so ;  the 
under  parts  are  of  a  slightly  paler  hue.  The  head  is  rather  blunt 
and  rounded  in  front,  and  the  mouth  is  small ;  the  eyes  are  prominent ; 
the  body  is  compressed,  and  in  a  specimen  15  inches  long  is  about 
8  inches  deep.  There  is  a  thin  elevated  ridge  on  the  back,  to  which 
the  dorsal  fin  is  attached ;  this  fin  commences  before  the  middle  of 
the  back  (viewing  it  from  the  side),  and  extends  almost  to  the  tail ; 
the  pectoral  fins  are  pointed ;  the  ventral  fins  are  bound  down  by  a 
membrane ;  the  tail  is  large  and  forked ;  the  body  is  covered  with 
very  small  scales. 

In  Mr.  YarrelTs  'British  Fishes,'  one  specimen  is  described  as 
being  15  inches  long,  and  another  "measured  2  feet  8  inches  in 
length,  and  weighed  14  lbs.  The  skin  was  observed  to  be  so  tough 
as  to  be  stripped  from  the  fish  like  that  of  an  eel ;  no  air-bladder 
was  found.  The  taste  was  delicious."  They  were  caught  off  the 
coast  of  Cornwall,  and  the  species  is  described  as  having  great  strength 
and  velocity. 

CENTRONO'TUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Scomberidce.  In  this  genus  the  spines, 
which  in  most  of  the  Acanthopterygians  form  the  anterior  dorsal 
fin,  are  free  or  unconnected  by  membrane ;  they  have  all  ventral  fins. 

The  above  characters  are  common  to  a  large  number  of  species  of 
the  Scomberidce,  and  hence  it  has  been  thought  convenient  to  seize 
some  minor  distinctions  for  the  purpose  of  dividing  the  genus 
Centronotue  into  several  sub-genera.  In  Cuvier*s  'Regne  Animal' 
they  are  as  follows : — Sub-genus  Naueratee,  or  those  in  which  the  body 
is  elongate ;  the  tail  carinated  at  the  sides,  and  which  have  two 
free  spines  before  the  anal  fin.  To  this  sub-genus  belongs  the  Pilot 
Fish  (Naueratee  ductor),  which  is  well  known  for  its  habit  of  following 
vessels  to  a  considerable  distance  in  order  to  feed  upon  what  is 
thrown  overboard ;  and  it  is  under  such  circumstances  that  this  fish 
has  been  occasionally  met  with  on  the  British  coast.  It  is  about  a 
foot  in  length,  and  of  a  bluish-gray  colour,  with  five  broad  bands  of 
deep  violet.  Its  shape  is  something  like  that  of  the  mackerel,  but 
less  tapering  towards  the  head  and  tail.  The  pectoral  and  ventral 
fins  are  of  moderate  size,  the  latter  very  close  together;  the  dorsal 
fin  commences  about  midway  between  the  head  and  the  tail,  and 
continues  almost  to  the  latter  part ;  anterior  to  the  dorsal  fin  there 
are  three  free  spines :  the  tail  is  forked. 

Etacate*  is  another  sub-genus.  The  species  have  nearly  the  form  of 
the  one  last  mentioned,  but  differ  in  the  head  being  depressed,  the 
tail  not  carinated,  and  there  being  no  free  spines  before  the  anal  fin. 
The  next  sub-genus,  Lichia,  has  free  spines  before  the  dorsal  and  anal 
fins,  and  the  tail  not  carinated  at  the  sides.  In  front  of  the  dorsal 
spines  there  is  a  single  one  laid  flat  and  pointing  forwards.  The 
Scomber  amia  of  Linnaeus,  a  large  fish  upwards  of  i  feet  in  length, 
which  inhabits  the  Mediterranean,  belongs  to  this  section.  There  are 
two  other  species  known  from  the  same  locality;  the  one  here 
mentioned  is  distinguished  by  the  lateral  line  being  much  curved 
and  forming  an  S.  The  last  sub-genus,  Trachinotui,  differs  chiefly  from 
Lichia  in  having  the  profile  of  the  body  deeper,  and  the  dorsal  and 
anal  fins  longer  and  more  tapered. 
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CENTBOPHORUS.  [SousxtdjO 
CENTROPO'MUS,  s  genu*  of  Fishes  belonging 
Acanthopterygii,  to  the  division  Thoracic-Perches,  and  the  family 
Pereida.  In  this  genua  the  inutile  in  compressed,  aa  in  the  pike, 
and  the  head,  when  viewed  from  the  aide,  is  much  pointed ;  the  lower 
jaw  projects  beyond  the  upper;  the  pre-operculum  and  operculum 
an  covered  with  scales ;  the  former  ia  dentated,  and  the  latter 
unarmed.  There  are  two  dorsal  fine  with  a  distinct 
apaoe ;  the  anterior  one  has  eight  raja,  and  the  pc 
teeth  are  vary  minute  and  crowded ;  the       "  ' 

pastorals. 

C.  undtcinalu,  aa  named  from  its  having  eleven  raja  to  the 
posterior  doraal  fin,  ia  common  throughout  South  America,  where  it 
forma  a  considerable  article  of  consumption,  and  ia  known  by  the 
name  of  the  Sea-Pike;  it  frequents  the  mouths  of  great  rivers,  and 
sometimes  extends  it*  course  up  as  far  as  the  fresh  water. 

The  Sea-Piko  grows  to  a  considerable  eke,  and  weighs  sometimes 
aa  much  as  26  lbs.  The  body  is  of  rather  a  more  elongate  form  than 
the  common  perch ;  its  colour  is  greenish-brown  above  and  silvery 
beneath  ;  the  anterior  dorsal  fin  is  gray ;  the  other  fins  are  yellowish, 
and  finely  dotted  with  black  on  the  edges  ;  the  lateral  line  is  black. 
This  species  is  the  only  ono-of  the  genus  known,  and  is  the  Sciaaa 
tmdteimalii  of  Bloch. 

CBNTBOPIU'STIS  (Cuvicr),  a  genua  of  Fishes  belonging  to  the 
section  Acanthopterygii,  and  to  the  family  Ptrcida,  and  belonging  to 
the  division  with  'seven  branchial  rave  and  a  single  dorsal  fin.'  This 
genus  is  distinguished  chiefly  by  the  species  having  all  the  teeth 
fine,  rather  strong  and  recurved,  and  closely  set :  the  pre-operculum 
b  serrated  ;  and  the  operculum  is  spined. 

C.  nigrieant,  the  Black  Perch  or  Black  Bass,  is  abundant  in  the 
rivers  of  the  United  States,  and  ia  much  esteemed  for  the  table.  It 
is  of  a  deep  olive-green  colour  above,  and  pinkish  on  the  under  parts ; 
the  dorsal  En  is  bluish,  with  pale  transverse  bands ;  the  other  fins 
are  of  a  deeper  hue ;  the  tail  and  anal  fins  are  spotted. 
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This  species  is  remarkable  for  having  the  tail  doubly  notched,  the 
centra]  and  two  outer  parts  projecting.  This  character  however  ia 
□ot  so  distinct  in  old  individuals.  The  young  ore  marked  with 
clouded  transverse  bands. 

There  are  some  few  other  species  found  on  the  American  coast. 
The  one  above  described  ia  the  Perco  rariaof  MitcheR 

(TroTuactietu  of the  Literary  and  Phiiotaphual  Society  of  Nev  Fori.) 

CENTROPUS  (Illigar],  a  genus  of  Birds  belonging  to  the  order 
Seantora.  The  speciera™  natives  of  India  and  Africa.  They  have 
a  long  pointed  thumb-nail,  the  same  as  the  larks.  Their  plumage  ia 
rigid  snd  spinous.  They  build  their  nests  in  the  holes  of  trees,  and 
lay  white  egga.  They  feed  chiefly  on  grasshoppers,  and  dwell  amongst 
reeds  and  other  herbage,  and  do  not  often  take  to  wing.  Their  flesh 
is  not  pleasant  eating. 

CENTUTJCULUS,  a  genus  of  plants  belonging  to  the  natural  order 
Primulacar.  It  has  a  4-parted  calyx,  corolla  with  a  aubglobose  inflated 
tube  and  patent  4-parted  limb,  4  stamens  inserted  in  the  throat  of  the 
corolla ;  the  capsule  many-seeded,  opening  all  round  transversely. 
The  only  species  of  this  genus,  C.  minimus,  is  a  native  of  Great 
Britain.  It  is  a  very  minute  plant  with  a  prostrate  stem,  the  leaves 
alternate,  ovate,  acute ;  the  flowers  pale  rose-colour,  Bubsossile,  without 
glands  at  the  base.  It  grows  in  damp,  sandy,  and  gravelly  places, 
and  is  known  by  the  common  name  of  Bastard  PimperneL  (Babington, 
MatiMal  of But.  Hot.) 

CEPHAE'LIS,  a  genua  of  plants  belonging  to  the  natural  order  Cin- 
clumaaa.  The  species  are  remarkable  among  other  tilings  for  their 
flowers  growing  in  close  heads,  and  being  surrounded  by  involucrating 
bracts,  which  are  sometimes  richly  coloured.  They  are  chiefly  interest- 
ing from  comprehending  the  plant  which  yields  the  Ipecacuanha  Boot 
of  the  druggists.  This  species  is  the  Cephaelii  Ipecacuanha,  and  is  a 
native  of  the  foresta  of  Brazil,  growing  in  close  damp  shaded  places, 
and  flowering  in  the  months  of  January  and  February.  It  waa  also 
met  with  by  Humboldt  and  Bonpland  in  the  mountains  of  Sow 
Granada.  It  ia  a  perennial  plant,  with  a  weak  stem  not  above  2  or 
S  feet  long,  and  usually  lying  almost  prostrate.  Its  roots  are  con- 
torted, from  *  to  8  inches  long,  about  as  thick  as  a  goose-quill,  and 
separating  into  rings  which  are  about  half  as  thick  as  the  whole 
diameter  of  the  root.  The  leaves  collect  about  the  end  of  the  stem 
or  its  branches,  are  of  an  oblong  ovate  figure,  slightly  hairy,  from 
S  to  4  inches  long,  and  connected  by  deeply-lobed  fringe-like  stipules. 
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CEPHALOPODA.  m 

The  flower-heads  are  very  small,  surrounded  by  green  bracts,  and 
placed  upon  the  end  of  a  long  peduncle  ;  when  in  flower  they  are 
said  to  be  erect,  but  they  are  represented  as  being  pendulous  in  that 
state  as  well  as  when  in  fruit    The  flowers  are  small  and  white,  and 


in  bundles,  and  to  dry  tt 

CEPHALANTHE'RA,  a  genua  oi  pianis  Belonging  to  me  natural 
order  Orchidacea,  and  to  the  tribe  Limodorett.  It  has  a  converging 
perianth,  the  lip  interrupted,  the  basal  division  saccate,  jointed  to  the 
recurved  terminal  one,  the  stigma  transverse  without  a  roatellum,  the 
inthers  terminal,  erect,  moveable,  shortly  and  thickly  stalked,  2-celled, 


C.  grandifhra,  with  ovate-lanceolate  or  ovate-pointed  leaves,  bracts 
longer  than  the  glabrous  germen,  lips  obtuse,  included.  It  has  white 
flowers,  with  the  lips  marked  with  several  elevated  longitudinal  lines. 
It  is  found  in  dense  woods,  usually  on  a  calcareous  soil. 

C.  cmifolia,  with  lanceolate-pointed  leaves,  bracts  much  shorter 
than  the  glabrous  germen,  lips  obtuse,  included.  The  flowers  are 
white,  the  lips  marked  with  several  elevated  white  lines  and  a  yellow 
spot  in  front,     it  ia  a  rare  plant,  and  found  in  mountainous  woods. 

0.  rubra  has  lanceolate  acute  leaves,  bracts  longer  than  the  downy 
germen,  the  lip  acute,  as  long  as  tie  petaL  The  flowers  are  purple, 
the  lip  white  with  a  purple  margin,  marked  with  numerous  wavy 
Longitudinal  lines.     A  very  rare  plant  in  mountainous  woods, 

{Babington,  Manual  of  Brit.  Sol.) 

CEPH  ALAS  THUS,  a  genus  of  plants  belonging  to  the  natural 
order  Cinchonacta,  of  which  it  is  one  of  the  most  northern  represen- 
tatives. C.  occidental'!,  the  Button-Wood,  derives  its  English  name 
from  the  round  balls  of  flowers  with  which  it  is  covered  in  the 
month  of  August.  This  plant  is  common  in  swamps,  ponds,  and 
stagnant  waters,  from  Carolina  to  Canada,  forming  a  shrub  from  6  to 
IS  feet  in  height,  with  a  light  spongy  wood.  The  inner  bark  of  ita 
root  is  an  agreeable  bitter,  and  is  frequently  used  as  a  remedy  in 
obstinate  coughs. 

CEPHALA'SPIB,  a  lingular  genus  of  Fossil  Placoid  Fishes,  esta- 


part  of  a  Trilobite.    Cephalatpit  Lydlii,  and  C.  Uoydii  are  British 

CEPHALO'CULUS,  Lamarck's  name  for  a  genus  of  Sranchiopoda, 
which  he  established  for  the  Potyphemut  Octtltu  of  Huller,  and  which 
he  places  next  to  Cyclop*.     [BaiKCHIOFODA.] 

CEPHALOTODA,  MaA&na  of  Aristotle,  Mollia  of  Pliny,  Ccpha- 
lophora  of  De  Blainville,  Antliobraehiophora  of  Gray,  a  class  of 
Mollusks  whose  mantle,  according  to  Cuvicr,  unites  beneath  the  body, 
and  thus  forms  a  muscular  sac  which  envelops  all  the  viscera.  This 
body  or  trunk  is  fleshy  and  soft,  varying  iu  form,  being  either  sub- 
spherical,  sub-pl  alio -elliptical,  or  el  on  ga  to-cylindrical,  and  the  sides  of 
the  mantle  are  in  many  of  the  species  extended  into  fleshy  fins.  The 
head  protrudes  from  the  muscular  sac,  and  is  distinct  from  the  body ; 
it  is  gifted  with  all  the  usual  senses ;  and  the  eyes  in  particular,  which 
are  either  pedunculated  or  sessile,  are  large  and  well  developed,  The 
mouth  is  anterior  and  terminal,  armed  with  a  pair  of  horny  or  calca- 
reous mandibles,  which  bear  a  strong  resemblance  to  the  bill  of  a 
parrot,  acting  vertically  one  upon  the  other.  Its  situation  is  the  bottom 
of  a  subcorneal  cavity  formed  by  the  base  of  the  numerous  fleshy 
tentacular  appendages  which  surround  it,  and  which  have  been 
termed  arms  by  some  naturalists  and  feet  by  others. 

These  appendages  in  the  great  majority  of  living  species  are  provided 
with  acetabula — suckers  or  cupping -glass-like  instruments — -by  means 
of  which  the  animal  moves  at  the  bottom  of  the  sea,  head  downwards, 
r  attaches  itself  to  its  prey  or  to  foreign  bodies.  These  suckers  are 
ither  unarmed  or  armed  with  a  long  sharp  horny  claw,  aa  in 
Onychotiutkii.  In  the  unarmed  acetabulum  the  mechanism  for 
adhesion  is  so  perfect  during  life  that,  as  Dr.  Boget  well  observes  in 
his  '  Bridgewater  Treatise,'  "  while  the  muscular  fibres  continue 
contracted  it  is  easier  to  tear  away  the  substance  of  the  limb 
than  to  release  it  from  its  attachment ;  and  even  in  the  dead  animal 
the  suckers  retain  a  considerable  power  of  adhesion."  The  same 
luthor  clearly  describes  the  apparatus  by  means  of  which  the 
icetabulum  exocutea  its  functions : — "The  circumference  of  the  disc  is 
raised  by  a  soft  and  tumid  margin ;  a  series  of  long  slender  folds  of 
membrane,  covering  corresponding  fasciculi  of  muscular  fibres,  con- 
verge from  the  circumference  towards  the  centre  of  the  sucker,  at  a 


adhesion,  the  piston,  having  previously  been  raised  so  at 
cavity,  is  retracted,  and  a  vacuum  produced,  which  may  be  etill  further 
increased  by  the  retraction  of  the  plicated  central  portion  of  the  disc 
Mere  we  have  on  excellent  description  of  the  apparatus  for  '  holding 
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on,'  but  tho  explanation  stops  short  of  showing  how  the  operation  of 
'letting  go'  in  effected.  We  well  remember  in  our  youth  going  far  out 
with  an  old  fisherman  of  Dawlish  to  visit  hie  floating  nets  which  he  had 
laid  for  the  pilchards.  As  we  looked  down  into  the  olear  blue  water  we 
could  aee  that  the  number  of  flab  entangled  waa  great ;  but  to  the  great 
discomfiture  of  the  naherman,  who  wu  eloquent  on  the  occasion, 
almost  every  other  fish  waa  locked  in  the  embraces  of  a  rattle-fish 


these  Cephalopoda,  ao  ready  were  they  in  letting  go  and  agile 
darting  back  or  sideways  clear  of  the  net,  that  though  the  greedy 
■matures  held  on  to  the  laat  moment,  the  fisherman  did  not  seoure 
above  three  out  of  the  crowds  that  had  spoiled  his  haul  Upon 
mentioning  this  to  Mr.  Owen,  he  informed  us  that  the  muscular 
arrangement  enabled  the  animal,  when  it  was  disposed  to  let  go  its 
hold,  to  push  forward  tho  piston,  and  thus  in  a  moment  destroy 
the  vacuum  which  its  retraction  had  produced."  The  same  author 
('Cyclopaedia  of  Anatomy  and  Physiology,'  article  'Cephalopoda')  haa 
stated  that  in  the  Calanjary  the  base  of  the  piston  is  inclosed  by  a 
horny  hoop,  the  outer  and  anterior  margin  of  whioh  is  developed  into 
a  series  of  sharp-pointed  curved  teeth.  These  can  be  firmly  pressed 
into  the  flesh  of  a  straggling  pray  by  tho  contraction  of  the  surrounding 
transverse  fibres,  and  can  be  withdrawn  by  tho  action  of  tho  retractile 
fibres  of  the  piston.     [Sepud at] 

Digestive  Organs. — The  tongue,  whioh  is  beset  with  horny  points, 
lies  between  the  mandibles,  and  the  oesophagus  widens  into  a  kind  of 
crop  which  leads  to  a  gizzard  nearly  as  fleshy  ss  that  of  birds.  To 
the  gizzard  succeeds  a  third  stomach,  which  is  membranous  and 
somewhat  spiral,  wherein  the  liver,  which  is  of  considerable  volume, 
pours  tile  bile.    The  rectum  opens  into  the  infundibulum. 

Respiratory  Organs. — These  are  bronchia],  and  the  bronchia)  are 
equal,  symmetrical,  and  protected  by  the  mantle  under  whioh  they 
are  concealed.  The  infundibulum,  or  funnel  (entonnoir  of  the  French}, 
is  a  fleshy  pipe  or  passage  in  front  of  the  neck,  through  which  the 
respiratory  currents  pass  and  the  excrements  are  discharged.  The 
,  young,  as  in  other  classes,  respire  more  quickly  than  tho  adult  Dr. 
Coldstream  saw  an  BUdane,  one  inch  and  a  half  in  length,  breathe 
eighteen  times  in  a  minute,  while  another  of  the  same  species,  four 
inches  in  length,  breathed  only  ten  times  in  a  minute. 

Circulating  Organs. — The  higher   organised   Cephalopoda  present 
narkable   circumstance  of   having  three   separate    and 


e  of  having  three  separate  and  woll- 
organiaed  hearts  :  one  for  the  circulation  of  the  arterial  blood  through 
the  body,  the  other  two  for  the  propulsion  of  the  venous  blood 
through  each  gill  or  respiratory  organ.  Only  the  first  of  these 
hearts.  Or  the  'systemic,'  ib  present  in  the  Pearly  Nautilus,  which  is, 
according  to  Owen,  the  type  of  the  lower  order  of  the  class.  In 
both  divisions  the  venous  system  is  characterised  by  the  glandular 
bodies  appended  to  the  branchial  division*  of  the  vena  cava,  or  main 

Sexual  Organs.— Separate  and  developed  in  distinct  individuals. 
It  is  not  determined  whether  impregnation  is  effected  before  the 
ova  are  excluded,  during  their  exclusion,  or  afterwards.  Cuvier  waa 
of  opinion  that  fecundation  is  effected  by  arrosement,  as  in  the 
majority  of  fishes.  The  ovary  of  tho  female  is  situated  in  the  bottom 
of  the  sac.  Two  oviducts  receive  the  eggs  from  the  ovary,  and  carry 
them  out  across  two  large  glands,  which  envelop  them  with  a  viscous 
substance,  and  unite  them  together  into  bunches  like  grapes. 

Brain  and  Senses. — The  brain  is  included  in  a  cartilaginous  cavity 
in  the  head,  and  gives  off  on  each  aide  a  nervous  cord,  which  forms 
in  each  orbit  a  large  ganglion,  whence  proceed  innumerable  optio 
nervous  filaments.  The  eye  is  composed  of  numerous  membranes, 
and  covered  by  the  akin,  which  becomes  transparent  in  front  of  the 
organ,  and  sometimes  forms  folds  whioh  perform  the  office  of 
eyelids.  Owen  ban  observed  that  the  cornea  of  Souia  is  defended 
by  a  oircular  fold  of  integument,  which  Can  be  completely  closed  by 
an  orbicular  sphincter  in  front  of  the  .eye — a  structure  which  is 
probably  required  in  this  species  in  order  to  protect  the  cornea 
against  the  spicule  of  ice,  with  which  its  native  seas  abound, 
especially  in  the  summer  or  thawing  season.  In  the  Calamary  (Loligo) 
on  the  other  hand,  there  is  no  tegumentary  fold.  The  ear  is  nothing 
more  than  a  small  cavity  hollowed  out  on  each  side  near  the  brain, 
without  semicircular  canals  or  an  external  tube,  and  in  this  cavity  is 
suspended  a  membranous  sac  containing  a  limpid  fluid  and  a  small 
compact  stony  substance  or  otolithe,  a  sort  of  ossiculum  auditus. 

Ink- Bags. — The  excretion  from  these  bags  is  of  a  deep  black,  and 
in  those  species  in  which  it  occurs  (for  it  is  not  common  to  the  whole 
family)  his  produced  by  a  gland  appropriated  to  its  secretion,  and 
reserved  in  a  small  beg  till  the  exigencies  of  the  animal  call  for 
its  effusion  to  cloud  tho  surrounding  water  in  order  that  it  may 
conceal  itself.  It  has  been  long  considered  that  the  Indian  Ink 
imported  from  China  Is  manufactured  from  this  secretion,  but  Cuvier 
observes  that  H.  Remusat  haa  found  nothing  in  Chinese  authors 
confirmatory  of  this  opinion.  That  it  makes  an  excellent  pigment 
even  after  having  been  buried  for  thousands  of  years  in  the  earth  is 
proved  by  Dr.  Buck  land's  fossil  ink,  which  he  submitted  to  a  celebrated 
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The  akin  of  the  naked  species  is  changeable,  showing  spots  which 
brighten  and  fade  with  a  rapidity  superior  to  the  cuticular  changes 
of  the  ohamssleon. 

Food. — Principally  fishes  and  crustaceans ;  but  there  is  little  doubt 
that  few  animal  matters  come  amiss  to  these  molluaka,  for  they  are 
moat  voracious. 

Geographical  Distribution. — Very  wide.  Hardly  any  sea  is  without 
some  species  of  the  family.  Captain  Boas  discovered  a  new  genua 
(Auiia,  Owen),  in  the  Arctic  Ocean,  which  has  since  been  found  in 
our  own  seas.  Fabriciuii  describes  two  species  which  frequent  the 
coasts  of  Greenland.    ('Fauna  Qramlandioa,'  p.  SSI.) 

Utility. — The  fleab,  especially  that  of  the  arms,  is  eatable,  and  is 
considered  very  nutritious.  Though  neglected  in  the  British  Islands, 
it  is  brought  to  table  in  other  countries.  The  arms,  out  into  portions 
and  prepared  for  cookery,  are  to  be  frequently  seen  in  the  Neapolitan 
market.  The  outUe-bone  is  used  for  erasures,  and  manufactured  into 
'pounce'  of  the  shops.  The  prepared  ink  is  capable  of  being  made 
into  a  pigment.  That  the  Naked  Cephalopoda  formed  a  favourite 
dish  with  the  ancients,  and  were  considered  not  unworthy  of  the 
most  exquieite  cookery,  there  is  no  doubt.  (See  for  instance  AthensBus, 
'  Dflipnosoph.'  lib.  i.  vi,  voL  i,  p.  14  :  lib.  viL  lxixvii.  et  axxx.,  vol  iii, 
pp.  MO  et  169:  lib.  xiv.  xvil,  voL  v.,  p.  26B,  Bchweighauser'a 
edition.) 

The  natural  division  of  the  class  is  into  those  Cephalopoda  which 
are  naked  {Cephalopoda  nvda),  and  those  which  are  protected  by  an 
external  shell  (Cephalopoda  tataeta).  Of  the  former,  Sepia  offlcintdit, 
the  Common  Cuttlo-Fish,  may  be  taken  as  an  example ;  and  the 
following  cut  will  give  a  general  idea  of  the  form  of  a  naked  Cephalo- 
pod,  but  this  varies  in  the  different  genera.  In  Sepia  cffntalii  the 
soft  parts  are  supported  by  a  firm  calcareous  bone,  the  well-known 
onttle-bone  of  the  shops,  and  in  all  the  naked  Cephalopoda  (not 
including  Argonauts)  now  existing,  it  would  appear  that  some  rudi- 
ment at  least  of  a  bony,  horny,  or  cartilaginous  support  is  to  be 
found.    [SirunsL] 


c,  of  an  lueubnliui 

The  Naatihu  PompUitu  affords  an  example  of  the  testaceous 
Cephalopoda,  or  those  which  are  protected  by  a  shell,     [NiuriLiDi] 

Professor  Owen  has  howe  rer  shewn  the  necessity  of  dividing  this 
order  Into  two  groups,  whiih  he  proposes  to  call  Vibrunchiata  and 
TetrabraiKhiala. 

The  Dibranchiala  are  characterised  by  possessing  two  branahife  ; 
and  to  this  division  all  the  Naked  Cephalopoda  belong,  such  aa  the 
species  of  the  genera  Sepia,  to  whioh  the  Common  Cuttle-Fish 
belongs,  Loligo,  Octapue,  Roitia,  and  Ommailreyha. 

The  Tetrabranchiata  possess  four  branchial ;  and  to  this  division  the 
NautUut  [Nautiudx],  and  the  bulk  of  the  fossil  species  of  Cephalo- 
poda known  under  the  names  of  Ammonite,  Omiattte,  Ceratite,  Ac, 
belong.    The  extinct  animals  of  this  division  are  by  far  the  most 
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synopsis  from   Forbes  and   Hanky's    'British.    Mollusca,'  will  give 
an  iaea : — 
Family,  Octopodida. 

Genus,  Octopus.    [Ootopoda.] 

0.  vulgaris. 
Genus,  Eledone.    [Ootopoda.] 

B.  ventrioosa. 
Family,  Tetjthida 

Genua,  Sepiola.    [Sepiada] 

S.  Atlantica. 

8.  Rondeletii. 
Genua,  Rossia,    [Rossia;  Sepias  a] 

R.  macrosoma. 

R.  Owenii. 
Genua,  Loligo.    [Louoo.] 

L.  vulgaris. 

L.  media. 

L.  marmora. 
Genua,  Ommastrephcs.    [Ommastrephes.] 

0.  sagittatus. 

0.  todarus. 

O.Eblana. 
Family,  Sepiad  jl 

Genua,  Sepia.    JRxfiaDJS.] 

8.  officinalis. 

Genua,  Spirula.    [Spibula.] 
S.Peronu. 

FossU  Cephalopoda. 

These  are  multitudinous,  and  in  the  bye-gone  ages  of  the  world 
appear  to  have  been  powerful  instruments  for  keeping  down  the 
other  tribes  of  ancient  Testaceans,  Crustaceans,  and  even  Fishes ;  for 
many  of  them — certain  Orthocerata  and  Ammonites  for  example — 
afford  evidence  of  gigantic  dimensions.  In  the  periods  prior  to  the 
Chalk  Formation,  and  at  the  time  of  its  deposit,  thev  were  the 
agents  employed  for  this  purpose,  and  were  succeeded  in  the  Tertiary 
period  by  the  Fossil  Trachelipods,  which  are  either  entirely  absent 
or  very  scarce  in  the  Secondary  and  Transition  series,  while  the  Fossil 
Cephalopoda  occur  but  rarely  in  the  Tertiary  beds.  The  extinct 
Ammonite  [Ammonites],  Baculite,  Belemnite,  Hamite,  Orthoceratite, 
Turrilite,  and  Scaphite,  will  readily  occur  to  the  fossil  zoologist  as 
seme  of  the  ancient  class.  The  Poraminifera,  formerly  placed  by 
D'Orbigny  in  this  class,  are  now  no  longer  regarded  even  as  MoUusca. 
[FoBAMnrrtEBA.] 

The  following  is  11  D'OrbignVs  division  and  arrangement  of  the 
class  Cephalopoda,  including  both  recent  and  fossil  genera  :-— 

Order  A.  Aoktabuufbba,  Fer.  and  D'Orb. ;  Dibbanohiata,  Owen. 
Ootopoda.     Genua,  Octopus,  Lam.;  Ex.,  0.  vulgaris  (fig. 

2606,  2507) ;  0.  ventricosus  (2509). 
Redone. 

Philoncxis,  D'Orb. 
Argonauta,  Linn. ;  Ex.,  A.  Argo  (25S0, 

2582). 
Oranchia,  Leach ;  Ex.,  C.  scabra  (2515). 
Sepiola,  Lam.;  Ex.,  &  vulgaris  (fig. 

2510) ;  &  stenodactyla  (2511,  2512). 
RossiayOwen;  Ex.,&iKrfpe5rota(2513). 
Sepia,  Linn.;  Ex.,  &  officinalis  (2519, 

2520). 
LoUgo,  Lam. ;  Ex.,  L.  vulgaris  (2518). 
Sepioteuthis,  Blain.,  R  and  F. 
Teudopsis,  Dealongchamps.    Foes. 
LoUgopsis,  Lam. 
ffistioteuthis,  D'Orb. 
Leptoteuthis,  Meyer. 
Beloteuthis,  Minister. 
Bdcmnosepia,  Agassi g. 
Onyehoteuthis,  Liechtenstein;    Ex.,  0. 

Banksii  (2516). 
Bnoploteuthu,  Lr  Orb. 
Aoanthcieuthis,  Wagner. 
Kakena,  Minister. 
Ommastrephes,  D'Orb. 
Cenoteuthis,  D'Orb. 
BeUmniteUa,  D'Orb. 
BelemnUes,   i.  Acuari.    Oolitic 

ii  Canaliculati.    Oolitic, 
iii.  Hastati.    Oolitic    and 

Cretaceous, 
iv.  Clavati.    Lias, 
v.  DUatati.    Neocomien. 
Spirula,  Lam. 
Spirulirostra,  D'Orb. 
Beloptera,  Dis. ;  Ex.,A  sepoidea  (2584); 

B.  bclemnoidea  (2585). 


Dbcapoda. 

Fam.  Sbfiad m, 

Cuttle-Fiahes. 

[Sbpiadjb.] 


Fam.  Loliqid-s. 


Fam.  Teuthidjb, 
Calamaries. 
[Tkuthidjb.] 


Fam.  Belemnitcda 
[Bblbmwites,] 
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Fam.  Spibulidjb. 

TSfIBULA.] 
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Order  B.  Tentaculiteba,  D'Orb. ;  Tetrabbanchiata,  Owen. 
1st  Fam.  Nautclidjb.    [Nautilidjl] 

Genus,  Nautilus;  Ex.,  N.  Pompilws  (2521); 
N.  serobiculatus  (2522). 
Fossil  species,    a.  Striati. 
b.  Badiati. 
c  Lcevigati. 
„      LtiuUes,  Breyn,  F. ;  Ex.,  L.  articulatus 

(2581). 
„      ffortolus,  Montfort,  F. 
„      Nantiloceras,  D'Orb.,  F. 
„      Aploceras,  D'Orb.,  F. 
„       Oomphoceras,  Lew.,  F. 
„       Qonioceras,  Hall,  F. 
„       Orthocoratites,    Breyn,   T.;    Ex.,    a 

laterale. 
„      Actinoceras,  Bronn. 
„       Endoceras ,  HalL 

2nd  Fam.  Clymenidjl    [Cltmxkid jl] 

*  Partitions  without  lateral  or  dorsal  lobes. 

Genus,  Mdia,  Fischer. 
„       Cameroceras,  Conrad. 
„       Campulites,  Desh. ;  Ex.,  C.  ventricosus 

(2582,  2588) ;  Phragmoceras,  Sow. 
„       Trockolites,  Conrad. 
##  Partitions  with  one  lateral  lobe  but  no  dorsal  lobe. 
Genus,  Clymswia,  Minister. 
„      Megatiphonia,  D'Orb. 

3rd  Fam.  Ammonttida.    [Ammonites.] 

*  Without  a  dorsal  lobe. 

Genus,  Oncoceras,  HalL 

„       Cyrtoceras,  Goldfuas;  Ex.,  C.  depres- 

sum  (2580). 
„       Oyroceras,  Meyer. 
„       Uryptoeeras,  D'Orb. 
**  One  dorsal  lobe. 

Genus,  Stenoceras. 
***  Partitions  angular,  not  branched ;  lateral  lobes, 
and  one-angular  dorsal  lobe. 
Genus,  Ooniatites  [Goniathes]  ;  Ex.,  O.  trun- 
eatus,    Q.  Listeri,  O.    spirorbis,  O. 
Qibsonu 

L  LinguaH. 
iL  Lanceolati;  Ex.,  Q.  ffenslowi 

(2558). 
iii  Oenufracti;    Ex.    Q.   striatus 

(2563). 
iv.  Serrati. 
v.  Crenati. 
vi  Aeulolaterales. 
vii.  MagnosiUares;  Ex.,0.sublavis 

(2557). 
viiL  Nautilini;   Ex.,  Q.   expansus 
(2556). 
„       Ceratiles,  De  Haan;   Ex.,  C.  nodosus 
(2547). 
••••  Partitions  branched,  one  dorsal  lobe. 

Genus,  Ammonites,  Brag.    [Ammonites.] 
i.  Oolitic  Groups. 
Arietes.    Lower  Lias;    Ex.,  A. 

obtusus  (2588). 
Faleiferi.   Upper  Lias. 
AmaUhei. 

Ornati.   Oxford  Clay. 
Capricorn*. 

OoronaH.    Inl-Oolite. 
Armati.   Upper  Oolite, 
ii.  Oolitic  and  Cretaceous  Groups. 
Hetcrophylli.   D'Orb. 
MacrocephaU. 
Fimbriaii.   D'Orb. 
Planulati. 
iii  Cretaceous  Groups. 
Cristati. 
Tuberculati. 
Clypeiformes. 
PuleheUi. 

Rothomagenses  (2548). 
Dcntatu 
Flexuosi. 
Compressi. 
Angulicostaii. 
Ligati. 
..      Seaphites,  Parkinson. 
„       Onoceras,  Le*veUl<;  Ex.,  C.  DcwalUi 
(2550). 
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Qenus,  Toxoceras,  D'Orb. 

Baculites,    Lam.;    Ex.  B,  vertebralis 

(2576). 
Ptychoceras,  D'Orb. 
ffamites,  Parkinson. 
Turrilites,    Lam.  ;    Ex.,    T.    costatus 

(2577). 
Heteroceras,  D'Orb. 
„      Helicoceras,  D'Orb. 
CEPHALOPTERA.    [Squalid*.    See  Supplement.] 
CEPHALOPTERUS.    [Coracina.] 
CEPHALOPUS.    [Antilopejs.] 

CEPHALOTA'CEJS,  a  natural  order  of  Exogenous  Plants.  It 
consists  of  but  one  genus,  and  that  of  only  one  species,  the  Cephalotus 
foliicularis,  Australian  Pitcher-Plant.  It  has  the  following  essential 
characters : — Calyx  coloured,  6-parted,  with  a  valvate  aestivation ;  no 
corolla;  stamens  12;  those  opposite  the  sepal  shortest,  inserted  into 
the  edge  of  a  deep  glandular  perigynous  disc ;  anthers  with  a  thick 
granular  connective,  carpels  six,  distinct,  1 -seeded,  ovate,  erect; 
achenia  membranous,  opening  by  the  ventral  suture,  Burrounded  by 
the  persistent  calyx  and  stamens;  seed  solitary  (sometimes  two), 
erect;  embryo  minute,  in  the  base  of  the  axis  of  a  fleshy  friable 
somewhat  oily  albumen.  The  Cephalotus  foliicularis  has  small  white 
flowers,  with  a  simple  scape,  bearing  a  compound  terminal  spike ;  the 
leaves  are  exstipulate,  and  have  mingled  amongst  them  operculate 
pitchers.  This  plant,  according  to  Labillardiere,  is  allied  to  Rosacea, 
and,  according  to  Jussieu,  to  Crassvlacem.  Brown  places  the  order 
between  Crassulacecs  and  Prancoaceas.  Lindley  points  out  its  relations 
through  the  last  order  to  Pittosporacece  and  Sarraceniacece,  where  the 
leaves  of  the  plants  are  also  converted  into  pitchers.  He  also  formerly 
placed  Dioncea  in  this  order,  and  observed  that  it  differed  little  from 
Cephalotus  except  in  the  presence  of  petals,  and  in  the  syncarpous 
fruit,  with  the  seeds  collected  upon  a  flat  central  placenta.  He 
now  places  Dioncea  with  Droseraceof  and  Cephalotus  in  or  near 
Ranuneulacece,    [Dion  ma.] 

In  cultivating  the  Australian  Pitcher-Plant  it  should  be  placed 
in  turfy  peat  soil  either  in  a  box  or  pot    It -should  be  kept  rather 
moist,  and  this  may  be  effected  by  placing  the  pots  in  pans  of  water. 
The  plants  are  always  the  healthier  for  allowing  mora  to  grow  over 
the  surface  of  the  soil  in  which  they  are  planted.    They  can  only  be 
increased  by  seed. 
(Lindley,  Natural  System;  Don,  Gardener's  Dictionary.) 
CEPHALOTES.    [Cheiroptera.] 
CEPHALOTUS.    [Cephalotacba] 

CEPHEA.     rAOALSPHA] 

CEPHUa    [Colymbida] 

CEPHUS,  a  genus  of  Hymenopterous  Insects  belonging  to  the 
family  Xiphydriidce  (Leach).  It  has  the  following  characters : — 
Antenna  rather  long,  growing  gradually  thicker  towards  the  apex ; 
head  transverse,  joined  to  the  thorax  by  a  distinct  and  rather  long 
neck ;  mandibles  exserted ;  maxillary  palpi  long  and  slender ;  body 
somewhat  compressed,  especially  towards  the  apex ;  ovipositor  dis- 
tinct, exserted. 

C.  pygmceus  is  common  in  flowers,  particularly  buttercups.  It  is 
about  one-third  of  an  inch  in  length ;  black,  with  two  yellow  fasciae 
on  the  abdomen ;  the  palpi  and  tibiee  also  more  or  less  yellow.  The 
larva  of  this  insect  is  said  to  live  in  the  stems  of  wheat.  Mr.  Stephens 
enumerates  ten  British  species  of  this  genus,  most  of  which  are  black, 
with  yellow  fasoise. 

CEPO'LA  (Linnaeus),  a  genus  of  Fishes  belonging  to  the  section 
A  canthopterygii  and  family  Tcenioidei.  The  technical  characters  of  this 
genus  are : — Body  much  elongated,  compressed,  and  tapering  gradually 
towards  the  tail,  which  is  pointed ;  head  (when  viewed  from  the  side) 
about  the  same  width  as  the  body ;  snout  short  and  obtuse ;  under 
jaw  curved  upwards;  teeth  curved  and  well  developed;  dorsal  fin 
extending  from  the  head  to  the  tail  (which  is  pointed);  anal  fin 
extending  thence  nearly  the  whole  length  of  the  body ;  branchi- 
ostegous  membrane  with  six  rays. 

C.  rubescens,  the  Red  Band-fish  and  Red  Snake-Fish,  has  been 
found  on  the  British  coasts,  but  is  not  uncommon  in  the  Mediterra- 
nean. It  is  of  a  pale  carmine  colour,  and  varies  from  10  to  15  inches 
in  length ;  it  is  very  smooth  and  almost  destitute  of  scales ;  the  body 
is  Blender,  much  compressed,  and  tapers  very  gradually  from  the 
head  to  the  tail.  The  riband-like  and  compressed  form  of  the  body 
increases  with  age ;  the  young  are  somewhat  oval,  or  almost  round. 
The  pectoral  fins  are  small ;  the  ventrals  are  situated  rather  anterior 
to  the  line  of  the  origin  of  the  pectorals,  and  have  the  first  ray  spinous. 
The  dorsal  and  anal  fins  both  extend  to  and  join  the  tail,  or  caudal 
fin  (which  terminates  in  a  point),  so  that  they  form  one  continued 
fin.  (YarrelTs  'British  Fishes;'  Jenyn's  'Manual  of  British  Verte- 
brate Animals ;'  Linnaean  '  Transactions,'  voL  vii.,  &c,  where  this  fish 
was  recorded  as  British  for  the  first  time  by  Colonel  Montagu.) 

C.  tcsnia  (Linnaeus)  is  said  to  differ  from  the  species  just  described 
in  having  a  row  of  hard  points  along  the  side  of  the  body  above  the 
lateral  line,  and  in  having  an  inner  row  of  teeth  in  the  lower  jaw  :  it 
is  however  very  probably  not  a  distinct  species. 

CERADIA,  a  genus  of  plants  belonging  to  the  Corymbiferous 
division  of  the  natural  order  Composites.    C.  furcata  is  a  half-succulent 


plant  inhabiting  the  most  sterile  regions  of  south-western  Africa.  It 
yields  in  some  abundance  a  brittle  resin-like  substance,  which  gives 
out  a  fragrant  odour  when  burnt,  and  has  been  called  African 
Bdellium;  it  is  however  a  very  different  thing  from  the  true 
Bdellium.    [Bdellium.] 

CERAMBY'CIDjE,  a  family  of  Coleopterous  Insects  of  the  section 
Longicornis  (Latrejlle).  They  are  characterised  by  the  body  being 
generally  elongate ;  antennae  very  long,  as  long  or  longer  than  the 
body ;  labium  very  distinct  and  broader  than  long ;  maxillm  with  the 
terminal  processes  membranaceous  and  projecting ;  mandibles  mode- 
rate ;  eyes  lunate,  partly  surrounding  the  basal  joint  of  the  antennae ; 
thorax  nearly  cylindrical,  qr  orbicular,  truncated  before  and  behind ; 
logs  rather  long,  and  generally  compressed;  tarsi  spongy  beneath, 
penultimate  joint  bilobed. 

The  Cerambyddcs  are  found  in  all  parts  of  the  globe,  but  they 
abound  most  in  hot  climates,  and  constitute  a  very  extensive  group 
of  coleopterous  insects,  the  most  striking  feature  of  which  is  the 
great  length  of  the  antennae.  One  of  their  most  important  functions 
appears  to  be  to  assist  with  numerous  other  wood-feeding  insects  in 
the  removal  of  old  and  decaying  trees  :  it  is  in  the  larva  state  princi- 
pally that  this  business  is  performed.  The  parent  insect  deposits  her 
eggs  in  a  hole  excavated  for  the  purpose.  When  these  are  hatched 
the  larva)  commence  feeding  upon  the  wood,  and  in  so  doing  excavate 
burrows  in  various  directions,  but  mostly  longitudinal ;  in  this  state 
they  frequently  live  for  two  or  three  years,  and  the  perforations  which 
they  make  are  very  extensive. 

The  larvae  are  elongate,  broadest  towards  the  head,  and  taper 
slightly  towards  the  tail,  and  are  composed  of  13  segments.  They 
have  6  legs  (situated  one  on  each  side,  on  the  under  part  of  the  three 
anterior  segments  of  the  abdomen)  which  are  bo  minute  as  to  be  scarcely 
apparent.  They  move  chiefly  by  means  of  the  segments  of  the  body, 
which  have  the  upper  and  under  surfaces  flat  and  covered  with  minute 
tubercles.  In  making  their  way  in  the  cylindrical  or  (what  is  almost 
always  the  case)  oval  burrows,  the  animal  protrudes  these  parts  of 
the  segments  above  and  beneath,  and  thus  thrusts  itself  forward.  The 
head  has  the  appearance  of  being  composed  of  two  segments ;  the 
hinder  part  is  very  broad  (almost  equalling  that  of  the  segment  in 
which  it  is  inserted),  terminated  on  each  side  anteriorly  by  an  angle, 
and  separated  from  the  fore  part,  which  is  narrow,  by  an  elevated 
ridge;  the  jaws  (mandibles)  are  short  and  very  stout  and  strong ;  the 
antenna  are  scarcely  visible ;  the  palpi  are  small  The  first  segment 
of  the  abdomen,  or  that  next  the  head,  is  protected  by  a  shield  above 
of  a  horn-like  substance. 

The  pup®  are  what  is  termed  incomplete,  that  is,  when  the  external 
organs  (such  as  the  wing-cases,  antennae,  legs,  &c.)  are  each  inclosed 
in  a  separate  and  distinct  sheath,  and  "  consequently  not  closely 
applied  to  the  body,  but  have  their  form  for  the  most  part  dearly 
distinguishable."  The  antennae,  which  have  been  before  described  as 
being  very  long  in  the  perfect  insect,  are  bent  backwards,  and  lie  along 
the  back  of  the  pupa  until  they  reach  the  apex  of  the  body ;  they  are 
then  recurved  and  extend  along  the  under  side,  and  if  very  long  they 
are  again  recurved,  bo  that  they,  as  well  as  all  the  other  parts,  lie  close 
to  the  body. 

The  Cerambycidce  in  the  perfect  state  frequent  flowers,  especially 
the  Umbettiferas ;  the  large  species  are  often  found  on  the  trunks  of 
trees.  Different  individuals  of  the  same  species  vary  extremely  in 
size,  a  circumstance  frequently  observed  in  those  insects  whose  larvae 
feed  on  wood,  and  arising  most  probably  from  the  degree  of  moisture 
or  dryness  of  the  food. 

M.  Latreille  restricts  the  genus  Cerambyx  to  those  species  which 
have  an  unequal  or  rough  thorax,  usually  spinous  or  tuberoulated,  and 
dilated  in  the  middle  at  the  sides,  with  the  third,  fourth,  and  fifth 
joints  of  the  antenna)  evidently  thicker  than  the  following  ones,  and 
the  remaining  joints  abruptly  longer  and  thinner. 

C.  heros  affords  an  example  of  this  genus :  it  is  about  an  inch  and  a 
half  in  length;  of  an  elongate  form,  attenuated  posteriorly;  black; 
elytra  with  the  apex  pitchy,  or  brown;  the  thorax  is  rough  and 
shining,  and  has  a  spine  on  each  side.  This  species,  together  with 
another  belonging  to  the  same  genus  (C.  cerdo),  has  been  found  in 
England,  but  it  is  extremely  rare ;  in  the  warm  and  temperate  parts 
of  Europe  it  is  common.  The  larva  perforates  the  oak,  and  according 
to  Latreille  is  perhaps  the  Cobsus  of  the  ancients. 

The  genus  Cerambyx  of  Mr.  Stephens  and  most  of  the  British 
entomologists  is  synonymous  with  that  of  Callichckroma  of  Latreille, 
whereas  the  characters  given  by  him  for  Cerambyx  agree  with  those 
of  Hamaticherus  of  English  authors. 

The  Musk-Beetle,  which  is  very  common  in  the  south  of  England 
on  old  pollard  willows,  will  serve  to  illustrate  the  genus  Cerambyx  of 
Stephens's  '  Illustrations  of  British  Entomology.'  It  is  about  an  inch 
and  a  half  in  length,  of  an  elongate  and  somewhat  linear  form ;  its 
colour  is  usually  bright  green,  sometimes  blue :  the  under  part  of  the 
body  is  bluish. 

This  insect  emits  a  very  strong  and  agreeable  odour,  which  is  not 
unlike  attar  of  roses.  It  certainly  bears  no  resemblance  to  musk, 
though  those  who  gave  it  the  name  of  Musk-Beetle  appear  to  have 
thought  that  it  did.      * 

CERAMBYX.    [Cerambycidje.1 

CEItAMIACEiE.    [Alga] 
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CERA'MIUS,  a  genus  of  Hymenopterous  Insects  belonging  to  the 
section  Dvploptcra  (Latreille).  This  genus  is  arranged  by  Latreille  next 
to  the  True  Wasps.  It  is  readily  distinguished  by  the  superior  wings 
being  flat  (not  folded  aa  in  the  wasps)  and  haying  only  two  cubital 
cells ;  the  labial  palpi  are  longer  than  the  maxillae.    [VESPm&] 

CERAPTERUS.    [Paussidjl] 

CE'RAPUS,  a  genus  of  Amphipodous  Crustaceans  forming  the 
sixth  division  of  the  third  section  of  the  order  Amphipoda  (Latreille), 
according  to  Desmarest.  The  following  are  the  characters  of  this 
division : — All  four  antenna)  very  great  and  strong,  and  nearly  of  the 
same  length ;  the  upper  with  four  joints,  the  lower  or  lateral  ones 
with  five. 

Say  first  established  this  genus,  which  has  the  antennae  hairy,  and 
performing  in  some  sort  the  office  of  limbs,  herein  corresponding  in 
a  degree  to  the  lower  antennae  of  the  Corophia  of  Latreille.  Feet  of 
the  first  pair  small,  and  terminated  by  a  simple  short  nail ;  those  of 
the  second  pair  on  the  contrary  very  large,  having  a  large,  flat,  trian- 
gular manuB  provided  with  a  biarticulated  thumb,  corresponding  to  a 
well-developed  point  which  represents  the  immoveable  finger  in  the 
ordinary  crustaceans;  those  of  the  three  succeeding  pairs  moderate 
and  monodactylous,  and  the  four  last  longer,  more  slender,  and 
directed  backwards  and  upwards.  Body  long,  linear,  demicylindrical, 
composed  of  twelve  segments,  the  last  of  which  is  flattened  into  the 
form  of  an  oval  plate  furnished  on  each  side  with  a  small  bifurcated 
appendage  at  the  extremity.  Head  terminated  by  a  very  small 
rostrum.    Eyes  projecting. 

Example,  Cerapus  tubularis.  Like  the  larvae  of  the  Phryganece  this 
extraordinary  crustacean,  which  is  about  six  lines  in  length,  lives  in  a 
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Ceraput  tubularis. 

small  cylindrical  tube,  which  is  considered  to  be  that  of  a  Tubularia, 
exposing  only  the  head,  the  four  large  antennae,  and  the  two  first 
pairs  of  feet.  The  species  occurs  in  abundance  in  the  sea  near  Egg 
Harbour  in  the  United  States,  in  the  midst  of  SertularicB,  which  aro 
supposed  to  form  its  principal  food.  (Journal  of  the  Academy  of  Nat. 
Set.  of  Philadelphia,  vol.  i.  p.  49,  pi.  4.) 

CERASITE,  a  native  Chloride  of  Lead  It  has  a  white,  yellowish, 
or  reddish  colour,  is  nearly  opaque,  and  has  a  pearly  lustre.  Its  spe- 
cific gravity  is  7  to  7*1.  It  consists  of  lead  83,  and  chlorine  14.  It  is 
found  in  the  Mendip  Hills,  Somersetshire. 

CERASTES.    [Viperida] 

CERA'STIUM  (from  ictpas,  a  horn),  a  genus  of  plants  belonging  to 
the  natural  order  Caryophyllaceas.  It  has  a  5-parted  calyx,  6  petals, 
all  bifid ;  stamens  10,  5,  or  4 ;  styles  5  or  4 ;  the  capsules  tubular, 
opening  at  the  end,  with  10  teeth.  This  is  an  extensive  genus,  con* 
taining  species  which  are  common  weeds  in  the  temperate  climates 
of  most  parts  of  the  world.  Don  enumerates  82  species ;  of  these  9 
are  British. 

C.  alpinum,  Alpine  Mouse-Ear  Chickweed,  has  a  hairy  ascending 
stem,  the  leaves  ovate,  ovate-oblong,  or  lanceolate ;  the  flowers  few  j 
the  sepals  bluntish,  with  membranous  margins ;  bracts  herbaceous, 
their  margins  often  narrowly  membranous ;  the  capsules,  at  length, 
twice  as  long  as  the  calyx.  This  plant  is  a  native  of  the  Pyrenees, 
the  mountainous  parts  of  Wales  and  Scotland,  and  of  Melville  Island. 
It  is  subject  to  great  variations,  and  a  number  of  varieties  have  been 
described  by  Brown,  Bentham,  and  other  botanists. 

C.  glomeratum  has  ovate  leaves,  acute  lanceolate  sepals,  with  a 
narrow  membranous  margin,  and,  as  well  as  the  herbaceous  bracts, 
hairy  throughout ;  the  capsule  cylindrical,  ascending,  twice  as  long  as 
the  calyx ;  fruit-stalks  about  as  long  as  the  calyx.  This  is  a  common 
plant  in  fields  and  on  banks,  flowering  from  April  to  September. 
The  other  British  species  are  C.  triviale,  common  in  fields ;  0.  semidec- 
andrum,  found  in  dry  places :  C.  airovirens,  inhabiting  sandy  places 
and  rocks  near  the  sea;  C.  pumilum,  found  only  near  Croydon  in 
Surrey;  C.  tetrandrum,  found  at  Tynemouth  and  Shetland;  C.  latir 
folium,  a  rare  plant ;  and  C.  arvense,  abundant  in  chalky  and  gravelly 
places. 

A  few  of  the  species,  as  C.  tomentosum,  C,  grandifiorum,  and  C. 
Dahunicum  are  worth  cultivating  as  border  flowers.  C.  latifolium, 
C.  alpinum,  and  C.  glaciale  are  adapted  for  growing  on  rock-work,  or 
in  small  pots,  when  they  should  be  placed  in  a  mixture  of  loam, 
sand,  and  peat.  They  require  the  same  general  treatment  as  most 
hardy  plants.    The  annual  species  may  be  propagated  by  sowing  seed 


in  an  open  border  in  the  spring ;  the  perennial,  by  dividing  the  plants 
at  the  root. 
(Don,  Gardener's  Dictionary  ;  Babington,  Manual) 
CE'RASUS.  a  genus  of  plants  belonging  to  the  Amygdaloous  divi- 
sion of  the  natural  order  Rosacea*,  and  including  the  Common  Cherry 
among  its  species.  It  is  hardly  different  from  Prunus,  there  being 
little  or  nothing  to  distinguish  it  beyond  its  leaves  when  young  being 
folded  flat  instead  of  being  rolled  up.  Botanists  seem  however  pretty 
well  agreed  in  looking  upon  the  Cherries  as  a  genus  distinct  from 
Plums,  and  we  follow  their  example.  The  species  may  be  divided  into 
the  True  Cherries,  the  Bird-Cherries,  and  the  Cherry-Laurels. 

Section  I.  True  Cherries.  Flowers  growing  in  Umbels  or  singly, 
or  occasionally  in  short  Corymbs ;  usually  appearing  earlier  than 
the  Leaves. 

1.  C.  Avium  (Prunus  Avium,  Linn.),  the  Wild  Cherry.  Flowers 
appearing,  with  the  leaves,  which  are  pale  and  rather  downy  under- 
neath. Branches  when  young  weak  and  spreading.  Fruit  roundish, 
with  a  soft  flesh  and  an  austere  juice.  A  native  of  the  woods  of 
Europe  and  the  west  of  Asia ;  and  in  a  cultivated  form  common  in 
gardens.  In  this  country  it  occurs  as  far  to  the  north  as  Ross-shire, 
where  it  exists  in  the  form  of  a  dwarf  bush  propagating  itself  rapidly 
by  the  roots.  The  wood  is  remarkable  for  the  large  size  of  its  medul- 
lary processes,  which  give  its  longitudinal  section  a  bright  satiny 
lustre,  and  render  it  well  suited  for  ornamental  cabinet  work.  In  this 
respect  it  is  much  superior  to  the  C.  vulgaris.  When  growing  in 
gravelly  or  sharp  sandy  situations  with  a  dry  bottom,  which  are  the 
only  localities  where  it  thrives,  it  acquires  a  very  considerable  size, 
occasional  specimens  being  spoken  of  as  much  as  80  feet  and  more  in 
height ;  it  is  however  more  commonly  Been  in  the  state  of  coppice 
wood.  To  this  species  we  presume  all  the  weeping  or  weak-branched 
cultivated  cherries  wi*h  an  acid  juice  are  to  be  referred  either  as 
genuine  varieties  or  hybrid  forms ;  such  are  the  Merise  or  Merisier, 
Morello,  Kentish  and  All  Saint,  or  Overflowering  Cherry,  which  last  is 
often  made  into  a  species  by  systematic  writers,  and  called  C.  semper* 
jlorens.  Some  of  the  varieties,  especially  the  Double-Flowered  French, 
as  it  is  commonly  called,  the  Double  Merisier  of  the  French,  are 
remarkable  for  their  elegance  and  beauty.  C.  Avium  is  the  Cerasus 
sylvestris  of  Ray;  and  the  C.  marasca,  or  Marasche  Cherry,  of 
Dalmatia,  from  which  maraschino  is  prepared,  has  no  specific  marks 
to  distinguish  it 

2.  C.  vulgaris  (Prunus  Cerasus,  Linn.),  the  Common  Cherry.  Flowers 
appearing  earlier  than  the  leaves,  which  are  light  green  and  smooth 
underneath.  Branches  when  young  stiff  and  erect.  Fruit  roundish 
or  heartshaped,  succulent,  more  or  less  firm,  and  sugary.  Found  wild 
in  the  woods  of  Asia  Minor,  where  it  acquires  a  very  large  size. 
Walsh  speaks  of  it  as  being  still  common  along  the  northern  coast  of 
Asia  Minor,  whence  the  'original  cherry '  was  brought  to  Europe. 
One  variety  is  chiefly  seen  in  gardens,  the  other  grows  in  woods  in  the 
interior,  particularly  on  the  banks  of  the  Sakari,  the  ancient  Sangarius. 
The  trees  attain  a  gigantic  size ;  they  are  ascended  bv  perpendicular 
ladders  suspended  from  the  lowest  branches.  Walsn  measured  one 
of  them  5  feet  in  circumference  (?),  40  feet  to  the  origin  of  the  lowest 
branches,  and  from  90  to  100  feet  in  full  height ;  this  large  tree  was 
loaded  with  delicious,  fine,  transparent,  amber-coloured  fruit.  Dr. 
Royle  considers  the  cherry  wild  in  Cashmere.  It  was  introduced  into 
Europe  by  the  Romans  under  Lucullua,  about  half  a  century  before 
the  birth  of  Christ,  and  has  ever  since  formed  one  of  the  most 
esteemed  varietes  of  dessert  fruit  It  differs  from  the  genuine  form 
of  C.  Avium  in  the  characters  above  assigned  to  it,  as  also  in  its  wood 
having  such  small  medullary  processes  that  nothing  like  a  satiny 
appearance  in  it  is  produced,  whatever  the  direction  be  in  which  it  is 
cut;  hence  its  grain  is  plain,  and  it  is  but  ill  suited  for  cabinet- 
makers' work.  It  is  to  be  presumed  that  this  exotic  species  is  the 
origin  of  the  sweet  large  cherries  called  Bigarreaus,  Guignes,  and  the 
like,  to  which  must  undoubtedly  be  added  the  Tartarian  Cherries  of 
the  English  gardens.  That  the  two  species  now  enumerated  were 
really  distinct  in  the  beginning  we  have  little  doubt ;  but  long  culti- 
vation and  their  intermixture  by  hybridising,  either  intentional  or 
accidental,  have  so  confused  them  that  the  gardens  are  filled  with 
intermediate  races,  and  their  limits  are  lost  sight  of. 

It  is  here  that  the  C.  Juliana  and  Duracina  of  modern  botanists 
have  to  be  referred ;  while  their  C.  caproniana,  or  acid  succulent 
cherries,  are  probably  hybrids.  [Chbbrt.]  For  a  full  account  of 
these  species  see  Loudon  s  *  Arboretum  Britannicum.' 

8.  C.  chanuBCtrasus,  the  Ground-Cherry.  Flowers  in  umbels,  either 
with  the  leaves  or  earlier.  Leaves  obovate-lanceolate,  shining;  cre- 
nated,  quite  smooth,  with  few  or  no  glands.  Fruit  spherical,  acid, 
with  stalks  longer  than  the  leaves.  A  dwarf  species,  never  rising 
above  8  or  4  feet  high,  and  in  the  gardens  usually  budded  on  the 
common  cherry  at  the  height  of  5  or  6  feet  from  the  ground.  It  is 
not  ornamental,  and  is  seldom  seen.  Its  native  situations  are  stony, 
rocky,  mountainous  places,  about  the  skirts  of  woods  and  in  hedges 
in  the  eastern  parts  of  Europe  and  west  of  Asia ;  it  is  common  in 
Lower  Austria  and  Hungary.  Gmelin  met  with  it  in  Siberia,  and 
Ledebour  in  the  Kirghis  Desert,  near  Karkaraly,  in  the  AltaL 

4.  C.  nigra,  the  Black  American  Cherry.  Flowers  in  sessile  umbels, 
appearing  before  the  leaves ;  light  pink    Leaves  obovate-oblong  or 
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obovate-lanceolate,  often  cuspidate,  somewhat  doubly  serrated,  with 
or  without  two  glanda  at  the  base,  slightly  rugose.  Segments  of  the 
calyx  toothed.  Native  of  the  northern  states  of  the  North  American 
Union,  and  extending  into  Canada  and  Newfoundland.  It  forms 
rather  a  handsome  tare©,  with  its  loose  umbels  of  pinkish  flowers. 
The  fruit  is  as  large  as  a  moderately-sized  cherry. 

5.  C.  Penntylvanica,  Pexinsylvanian  Cherry.  Flowers  in  sessile 
umbels,  appearing  along  with  the  leaves.  Leaves  ovate  or  oval,  sharp* 
pointed,  smooth,  and  rather  shining,  with  minute  unequal  toothings. 
Segments  of  the  calyx  toothless.  A  native  of  the  more  northern  parts 
of  North  America,  especially  in  Canada,  where  it  is  common.  It  forms 
a  small  tree,  very  like  C.  nigra  in  some  respects,  but  differing  from 
that  species  in  its  much  smaller  colourless  flower  and  smooth  rather 
sinning  leaves,  which  never  acquire  the  obovate  figure  so  common  in 
C.  nigra.  The  fruit  is  that  of  a  bird-cherry,  and  is  said  to  be  sweet. 
(7.  borealit  is  considered  by  Sir  William  Hooker  as  being  identical 
with  this.  It  is  represented  in  the  southern  states  of  the  American 
Union  by  C.  wnbellata,  which  appears  to  differ  chiefly  in  having 
spinous  branches,  more  finely  serrated  leaves,  and  downy  calyxes. 

6.  C.  temdatOf  the  Fine-Toothed  Cherry.  Leaves  oblong-lanceolate, 
obtuse  at  the  base,  tapering  to  the  point,  bordered  with  fine  bristle- 
pointed  teeth,  thin,  and  not  shining.  A  native  of  China,  and  only 
known  in  our  gardens  with  double  flowers.  These  are  exceedingly 
delicate  and  beautiful,  but  they  appear  at  so  early  a  season  as  to  be 
liable  to  injury  from  the  spring  frosts. 

7.  O.  pteudoeeratui,  the  Chinese  Cherry.  Flowers  in  hairy  loose 
corymbs,  appearing  before  the  leaves,  with  a  long  hairy  tube  to  the 
calyx.  Leaves  ovate  or  obovate,  cuspidate,  doubly  serrated,  slightly 
downy  on  the  veins.  A  Chinese  species,  probably  from  the  northern 
provinces  of  that  great  empire.  It  bears  a  small  pale-red  sweet  fruit, 
which  is  more  readily  forced  than  that  of  the  Common  Cherry. 

8.  C.  depreua,  the  Sand-Cherry.  Flowers  appearing  a  little  earlier 
than  the  leaves,  or  about  the  same  time,  in  small  compact  umbels. 
Leaves  obovate-lanceolate,  serrated,  glaucous  on  the  under  side,  bluish- 
green  and  somewhat  ■Jiinfag  on  the  upper.  Fruit  inucronate.  A 
small  bush  resembling  a  dwarf  almond,  covered  with  profusion  of 
small  white  flowers  in  May,  and  afterwards  with  small,  black,  bitter, 
shining,  sharp-pointed  fruit  It  is  found  in  Canada  and  the  northern 
part  of  the  United  States. 

0.  C.  prostrata,  the  Spreading  Cherry.  Flowers  solitary,  or  few  in 
a  cluster,  appearing  along  with  the  leaves,  than  which  they  are  shorter. 
Leaves  roundish-ovate,  loosely  hairy  beneath,  deeply  and  simply  ser- 
rated. Calyx-tube  oblong,  segments  downy  inside.  A  small  prostrate 
bush,  found  on  the  sea-coast  of  Candia,  and  on  the  mountains  of  Dal- 
matia  and  Asia  Minor. 

10.  C.  Japonica,  the  Dwarf-Almond.  Leaves  ovate-lanceolate,  very 
much  tapering  to  the  point,  finely  serrated,  slightly  downy  beneath, 
very  rugose.  Flowers  appearing  a  little  before  the  leaves  in  small 
dense  clusters.  Calyx  smooth,  bell-shaped,  with  the  segments  as  long 
as  the  tube.  A  native  of  Japan,  and  long  known  in  our  gardens  as 
the  Double  Dwarf- Almond,  one  of  the  most  beautiful  objects  that 
appear  in  the  month  of  March. 

Section  II.     Bird-Cherries.      Flowers  growing  in  long  Racemes, 
appearing  with  or  later  than  the  Leaves.    Leaves  deciduous. 

11.  0.  MahaUb,  the  Perfumed  Cherry.  Leaves  roundish  ovate, 
deciduous,  glaucous  on  the  underside,  simply  serrated.  Flowers  in 
somewhat  oorymbose  racemes  not  much  longer  than  the  leaves.  A 
shrub  or  small  tree,  remarkable  for  the  powerful  and  agreeable  odour 
of  its  flowers.  It  is  a  native  of  rocks  in  the  Tyrol,  Dalmatia,  Car- 
niolia,  and  Hungary,  spreading  into  Asia  till  it  acquires  its  most 
eastern  limits  in  the  woods  and  hedges  of  the  southern  parts  of  the 
Crimea.  It  is  not  a  particularly  ornamental  plant,  and  though  per- 
fectly hardy  is  seldom  seen  in  our  gardens.  The  fruit  is  black,  and 
nauseously  bitter. 

12.  C.  Padut  (Prunus  Padut,  Linn.),  the  Common  Bird-Cherry. 
Leaves  oblong,  cuspidate,  rugose,  simply  serrated,  deciduous.  Flowers 
in  racemes  much  longer  than  the  leaves.  A  common  species,  wild  in 
the  woods  and  hedges  of  the  middle  parts  of  Europe,  less  common  in 
the  south,  and  occurring  on  the  mountains  of  Caucasus  and  the  Altai. 
It  is  readily  known  by  its  deciduous  rugose  leaves,  long  racemes  of 
white  flowers,  and  round  bitter  fruit,  which  is  however  agreeable 
enough  to  birds.     It  is  a  native  of  Great  Britain. 

13.  C.  Virginiana,  the  Choke-Cherry.  Leaves  ovate  or  oblong- 
lanceolate,  acuminate,  serrated,  flat,  very  smooth,  shining,  deciduous. 
Racemes  long,  cylindrical,  lateral.  In  all  systematic  books  are  named 
two  American  Bird-Cherries,  O.  Virginiana  and  C.  serotina,  to  each 
of  which  are  assigned  characters  that  comprehend  so  little  of  a  dis- 
criminative nature  that  we  find  it  impracticable  to  ascertain  whether 
two  species  have  really  been  before  the  writers  on  these  subjects,  or 
whether  they  have  not  distinguished  under  different  names  specimens 
of  one  and  the  same  species.  C.  Virginiana  with  the  above  characters 
forms  a  large  tree,  according  to  Michaux,  in  the  southern  states, 
attaining  from  80  to  100  feet  in  height  It  is  the  Tawquoy-Meen- 
ahtik  of  the  Crees,  according  to  Sir  John  Richardson,  rising  on  the 
sandy  plains  of  the  Saskatchewan  to  20  feet,  but  extending  as  far 
north  as  the  Great  Slave  Lake  (62s  N.  lat),  where  it  attains  the  height 
of  5  feet  only.    Its  fruit  is  not  very  edible  i*  a  recent  state,  but  when 


dried  and  bruised  it  forms  an  esteemed  addition  to  pemmican.  Elliott 
adds  that  its  timber  is  among  the  best  in  the  United  States  for  cabinet- 
makers' work.  In  this  country  it  forms  rather  a  graceful  though 
roundish  headed  tree  from  20  to  30  feet  high,  and  its  shining  though 
deciduous  leaves  give  it  almost  the  appearance  of  an  evergreen. 

14.  C.  tcrotina,  the  Late  Bird-Cherry.  Leaves  obovate-lanceolate, 
acute,  serrated,  channeled,  very  shining,  deciduous.  Racemes  long, 
cylindrical,  lateral.  What  is  thus  designated  in  this  place  is  a  plant 
with  something  of  the  aspect  of  a  Portugal  Laurel,  and  as  it  flowers 
later  than  the  last  its  fruit  is  not  usually  ripened  in  this  climate.  It  is 
principally  distinguished  by  its  leaves  being  more  obovate,  never  flat, 
but  always  half-folded  up,  and  with  a  more  nhming  surface. 

15.  C.  CapolUm,  Mexican  Bird-Cherry.  Leaves  ovate-lanceolate, 
acuminate,  serrated,  flat,  shining,  deciduous.  Racemes  terminal.  A 
native  of  the  mountains  of  Mexico. 

Section  IIL  Laurel-Cherries.    Flowers  growing  in  long  Racemes, 
appearing  with  the  Leaves.    Leaves  evergreen. 

16.  C.  Oarolinianay  the  Carolina  Laurel-Cherry.  Leaves  oblong- 
lanceolate,  acute,  serrated,  and  entire,  evergreen.  Racemes  lateral, 
much  shorter  than  the  leaves.  It  is  a  native  of  Carolina,  and  a  very 
uncommon  species  in  the  collections  of  this  country.  It  is  said  to  be 
one  of  the  most  ornamental  of  the  trees  of  Carolina.  Its  leaves  are 
very  poisonous. 

17.  C.  lauro-ceratut,  the  Common  or  Broad-Leaved  Laurel  (cherry). 
Leaves  oblong-lanceolate,  remotely  serrated,  somewhat  convex,  pale 
green,  evergreen.  Racemes  shorter  than  the  leaves.  This  valuable 
and  common  evergreen,  which  now  gives  half  their  richness  to  the 
varied  pleasure-grounds  of  Great  Britain  ;  which  is  so  hardy  that  no 
frost  seems  to  affect  it;  which  is  equally  capable  of  resisting  the 
greatest  heat  and  drought  of  summer,  and  which  will  flourish  either 
in  the  most  exposed  or  the  most  shaded  situations ;  is  a  native  of  the 
country  near  Trebizond  in  Asia  Minor,  and  was  sent  from  Constanti- 
nople to  Ecluse  in  the  year  1576  by  the  imperial  ambassador  Ungnad. 
Ecluse  gives  an  interesting  account  of  the  difficulty  he  had  in  establish- 
ing the  first  plant,  which  must  have  been  transmitted  at  no  small 
charge ;  for  it  is  stated  to  have  been  six  feet  high,  with  a  stem  as  thick 
as  a  man's  arm.  (Clausii,  '  Historia  Plantarum,'  p.  5.)  A  variegated 
and  a  barren-leaved  variety  are  known  in  gardens,  but  the  original 
kind  is  the  only  one  worth  cultivating  as  an  object  of  ornament.  It 
is  multiplied  in  the  nurseries  by  layering,  cuttings,  and  seeds.  This 
species  is  remarkable  for  the  abundance  of  hydrocyanio  acid  secreted 
in  its  leaves. 

18.  C.  Luritanica,  the  Portugal  Laurel  (cherry).  Leaves  ovate- 
lanceolate,  acuminate,  concave,  dark  green,  glandless,  Bhining,  ever- 
green. Racemes  lateral,  longer  than  the  leaves.  A  native  of  Portugal, 
and  also  found  in  the  Canaries,  where  it  is  called  Hixa,  acquiring  a 
height  of  60  or  70  feet  According  to  some  the  Hixa  is  a  distinct 
species ;  Mr.  Barker  Webb  found  that  plant  on  the  Serra  de  Gerez  in 
Portugal  of  the  height  just  stated,  while  the  true  C.  Lutitanica  was 
not  above  18  or  20  feet  high.  This  is  less  hardy  than  the  preceding; 
it  is  less  easy  to  transplant,  and  will  not  grow  so  well  under  other 
trees ;  nevertheless  it  is  one  of  the  most  useful  of  our  naturalised 
evergreens.  It  produces  fruit  in  abundanoe  in  England,  from  which 
it  is  readily  propagated. 

CERATINA,  a  genus  of  Hymenopterous  Insects  of  the  section 
MeUifera  and  family  Apidct.  It  has  the  following  characters: — 
Exterior  palpi  6-jointed,  interior  2-jointed ;  antennae  inserted  in  a  little 
fosBula,  and  terminated  almost  m  an  elongated  club;  mandibles 
sulcated,  and  tridentate  at  the  apex;  abdomen  somewhat  ovate, 
elongate,  narrower  towards  the  base,  and  destitute  of  a  ventral  scopa, 

This  genus  is  included  in  the  section  Apt*  (xx.  d.  2  a.)  of  Kirov's 
'  Monographia  Apum  Anglise.' 

C.  cccruUea(Apis  cyanea,  Kir.),  a  little  bee,  which  is  very  uncommon 
in  this  country,  and  found  during  the  autumn  in  the  flowers  of  the 
Jacobace,  will  serve  as  an  illustration  of  this  genus.  It  is  about  a 
quarter  of  an  inch  in  length,  of  a  bluish-green  colour,  and  very 
smooth  and  shining ;  the  fore  part  of  the  head  in  the  male  is  white. 

Spinola  states  that  the  female  Ceratina  selects  the  dead  branches 
of  the  bramble  and  likewise  those  of  the  sweet  briar,  and  with 
her  mandibles  excavates  the  pith,  till  a  cylindrical  burrow  of 
considerable  length  is  formed ;  this  is  then  divided  generally  into 
eight  or  nine  cells,  by  partitions  formed  of  the  pith  which  was 
dislodged,  mixed  with  a  glutinous  secretion.  In  each  cell,  as  it  is 
formed,  an  egg  is  deposited ;  it  is  then  furnished  with  a  portion  of 
honey,  which  serves  for  the  food  of  the  larva  when  disclosed. 
The  account  is  given  under  tho  name  of  Ceratina  albilabris,  which  is 
said  to  be  synonymous  with  the  one  above  mentioned.  He  also  says 
that  the  insect  is  common  in  the  south  of  Europe. 

{Annate*  du  Murium  cFBiitoire  Naturdle,  vol.  x.) 

CERATI'TES,  a  subdivision  of  the  AmmonUidce,  as  proposed  by 
Haan.    It  is  peculiar  to  the  Muschelkalk.     [Goniatites.] 

CERATONIA,  a  genus  of  Apetalous  plants  belonging  to  the  natural 
order  Leguminous.  C.  Siliqua,  St  John's  Bread,  or  the  Carob-Tree, 
is  a  remarkable  plant,  found  wild  in  all  the  countries  skirting  the 
Mediterranean,  especially  in  the  Levant  At  Malta  it  is  almost  the 
only  tree  that  grows,  relieving  the  irksomeness  of  the  white  stone 
inclosures  by  its  dark  foliage.    The  pods  contain  a  sweet  nutritious 
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pulp,  and  ore  sometimes  Been  in  the  fruiterer*'  shops  in  London ;  they 
are  a  common  article  of  food  in  the  countries  when  the  tree  gi 
wild.     Pliny  calla  it  Stiiqua  pradulcit.     "At  the  present  da; 
sent  from  Palestine  to  Alexandria  in  ship-loads   and  from  thence 


Carob-Tre*  (arnlmia  Sititvt). 
across  the  Mediterranean,  and  aa  far  H  Constantinople,  where  it 
sold  in  all  the  shops.    The  pulp  resembles  manna  in  taate  and  oo 
sistenoe,  and  is  sometimes  used  aa  auger  to  preserve  other  substances. 
But  the  circumstance  that  has  rendered  it  famous  is  the  controversy 
whether  it  was  not  the  real  food  of  St.  John  in  the  wilderness.   Some 
of  the  fathers  assert  that  the  ixpttits,  or  locusts,  of  St,  John  were 
some  vegetable   substance ;   and  the  fiAt  (nur,  wild  honey,   the 
saccharine  matter  of  this  pod.      It  is  Certain  that  the  plant  grows  in 
great  abundance  in  the  wilderness  of  Palestine,  where  its  produce  is 
at  this  day   used  for  food.     It  is  called  by  the  Arabs  kharoob." 
{Walsh.)     The  Spaniards  call  it  Algaroba,  and  give  its  pods  to  horses. 
The  seeds,  which  are  nearly  of  the  weight  of  a  carat,  have  been  thought 
to  have  been  the  origin  of  that  ancient  money-weight, 

CERATOPHRYS.    [Amiwma.] 

CERATOPHYLLA'CE-E,  BornKortt,  the  Csratophyllnm  Tribe, 
small  and  obscure  group  of  plants  comprehending  the  single  genus 
CcralophyUwn,  probably  a  mere  section  of  Urticacea,  with  the  structure 
and  habit  of  that  natural  order  modified  by  the  submersed  situation 
in  which  the  species  live.  It  has  also  been  supposed  to  hare  relations 
with  Conifera,  Saloragacta,  and  Naiadacta.  They  are  aquatic  plants, 
with  cellular  leaves  split  into  capillary  divisions,  with  monoKdous 
flowers,  a  many-parted  inferior  calyx,  several  stamens,  a  1-celled 
ovary  with  a  pendulous  ovule,  and  a  seed  whose  embryo  has  four 
cotyledons  surrounding  a  highly  developed  many-leaved  plumule. 
Oeralophyllwn  tubmermtm  and  C.  demertum  inhabit  ditches  in  this 
country.  Four  other  species  are  described.  Schleiden  says  there 
is  but  one  species. 

CERATOPHYTA.    [Poitzoa.] 

CE'RBERA,  a  genua  of  plants  belonging  to  the  natural  order 
Apoofnaaa,  contains  among  other  poisonous  species  that  from  which 
the  Tanghin  poison  of  Madagascar  is  procured.  The  genus  Cerbtra  is 
known  by  the  calyx  being  leafy,  the  corolla  funnel-shaped,  with  a 
clavate  tube,  and  five  scales  on  its  orifice,  the  stamens  sessile  just 
below  the  orifice  of  the  tube,  and  a  1-  or  2-seeded  drupe,  with  a 
fibrous  woody  stone. 

C.  Tanghin,  the  Tanghin,  is  described  as  a  tree  with  lanceolate 
alternate  leaves,  of  a  leathery  texture,  pale-pink  flowers  arranged  in 
corymbose  panicles,  with  a  crimson  star-like  blotch  at  the  orifice  of 
the  tube,  and  an  oval  drupe  as  large  as  a  peach,  of  a  green  colour 
atained  with  purple,  and  not  unlike  some  aorta  of  mango.  The 
following  interesting  account  of  the  plant  is  given  by  Mr.  Telfair  :— 
The  kernel  of  the  fruit  must  be  a  very  powerful  poison  :  it  is  not 
much  larger  than  an  almond,  and  yet  is  sufficient  to  destroy  above 
twenty  persons.  Radama,  tho  late  king  of  Madagascar,  abolished  the 
use  of  it  as  an  ordeal  Whether  the  custom  has  been  revived  by  thenew 
government  I  know  not.  It  was  with  great  difficulty  that  the  chief- 
tains could  be  persuaded  to  admit  of  the  abolition  of  an  usage 
which  had  existed  from  time  immemorial,  and  whoee  unerring  efficacy 
in  the  detection  and  punishment  of  crime  had  never  been  questioned, 
until  Mr.  Hasty,  our  government  agent,  had  acquired  such  an  influence 
with  TJn^amq  and  his  court  as  to  admit  of  the  exposure  of  its  fallacy. 
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But  this  was  the  work  of  years ;  and  although  Radama  was  at  length 
himself  convinced  that  nothing  could  be  more  unjust  than  the  con- 
tinuance of  the  practice,  he  dared  not  so  far  shook  the  prejudices  of 
bis  people  as  to  Order  that  it  should  cease.  Even  the  chief  performers 
in  the  ceremony,  the  Skids,  as  they  are  called  at  Tanararissoo,  who 
unite  in  their  own  persons  the  offices  of  priests  and  physicians,  and 
who  administer  the  poisonous  kernel  to  the  victims,  never  doubt  its 
power  of  revealing  guilt  or  clearing  innocence.  The  last  occasion  on 
which  it  was  practised  in  Radama's  reign,  and  of  which  he  availed 
himself  to  effect  its  discontinuance,  personally  regarded  his  court  and 
attendants.  The  king  was  affected  with  a  complaint  of  the  liver,  for 
which  the  skid  prescribed  some  inefficacious  remedies,  and  as  the 
disease  became  worse  Mr.  Hasty  gave  him  some  calomel  in  doses 
which  he  had  found  by  experience  to  relieve  himself  under  similar 
symptoms.  The  disease  disappeared,  but  ptyalisra  was  produced, 
and  alarmed  the  king's  family,  who  believed  that  he  was  poisoned,  and 
insisted  that  all  his  immediate  attendants  should  be  put  to  the  ordeal 
of  the  tanghin  ;  and  the  royal  skid  was  most  earnest  in  pressing  to 
have  it  performed,  although  he  himself  from  his  rank  and  place  was 
among  the  first  to  whom  it  would  be  administered.  In  vain  the  king 
protested  that  he  felt  himself  cured,  and  that  the  indisposition  and 
soreness  nf  the  mouth  was  caused  by  the  medicines  that  had  relieved 
him,  and  which  would  pass  off  in  a  few  days.  The  skid  insisted,  the 
ministers  and  principal  chieftains  joined  with  the  family  in  requiring 
the  ordeal,  to  which  the  king  in  spite  of  his  convictions  was  compelled 
to  consent ;  but  at  the  same  time  he  made  it  a  condition  that  this 
should  be  the  last  exhibition  of  the  kind,  and  he  bewailed  the  neces- 
sity which  deprived  him  of  so  many  attached  dependants  whose 
fate  he  had  predicted,  while  he  protested  his  conviction  of  their 


number ;  they  were  nl 


tanghin  fruit  in  readiness ;  after  some  prayers  and  superstitious 
evolutions  he  took  out  the  kernel,  which  he  placed  on  a  smooth 
stone,  and  with  another  stone  broke  down  part  of  it  into  a  soft  white 
mass  like  powdered  almonds.  The  victims  were  then  brought  sepa- 
rately forward,  each  waa  questioned  as  to  his  guilt,  and  if  he  denied, 
his  arms  were  tied  behind,  and  he  was  placed  on  his  knees  before  the 
skid,  who  put  a  portion  of  the  pounded  kernel  on  his  tongue  and 
compelled  him  to  swallow  it.  Thus  the  kernel  was  shared  among  all 
the  ting's  personal  servants.  On  some  of  the  individuals  the  poison 
began  to  operate  in  half  an  hour  or  less.  The  skid  takes  particular 
notice  how  they  fall,  whether  on  the  face,  to  the  right  or  left  hand,  or 
on  the  back,  each  position  indicating  a  different  shade  of  guilt  Con- 
vulsions generally  come  on  accompanied  with  efforts  to  vomit  Those 
whose  stomachs  reject  the  dose  at  an  early  period  usually  recover.  On 
this  occasion  there  were  only  two  individuals  with  whom  this  waa  the 
case.  The  others  were  thrown  in  a  state  of  insensibility  into  a  hole,  and 
every  person  present  at  the  ceremony  was  obliged  to  throw  a  stone 
over  them,  so  that  their  burial  was  quickly  completed.  The  ting's 
skid  waa  one  of  the  first  that  fell.  Those  that  recover  are  supposed 
to  bear  a  charmed  life  ever  after,  and  are  respected  aa  the  peculiar 
favourites  of  the  gods.     ('  Botanical  Magazine/  foL  2808.) 

The  plant  which  yields  the  Tanghin  has  been  called  by  Du  Petit 
Thomas  Tanghinia  venmifera.  C.  Manghai  is  a  native  of  Singapore 
and  some  of  the  adjacent  Utadl  The  seeds  are  emetic  and  poisonous, 
whilst  the  milky  sap  is  purgative.  The  leaves  and  bark  are  used  aa 
s  substitute  for  senna. 

CE'RBERUS,  a  genua  of  Snakes,  established  by  Cuvier  in  his 
division  of  the  great  genus  Coluber.     In  Dr.  Gray's 
tha.  Snakes  of  the  British  Museum,  it  is 
placed  amongst  the  Eytrida.       The 
Cttberi  like  the  Pythom,  next  to  which 
they  are  placed  in  the  '  Regne  Animal,' 
have   nearly  the  whole  of  the   head 
covered  with  smalt  scales,  and  plates 
only  between  and  before  the  eyes ;  but 
they  are  without  the   hooks   or    nails 
near   the  vent.       Cuvier  further    says 
that  they  have  also  sometimes  simple  I 
plates  at  the  base  of  the  tail,  but  ob-  f 

that  whilst  he   has  seen  th' 
arrangement  in  one  individual,  he  h 
remarked  others  of  the  same  speci 
which  had  them  all  double ;  a  proof  in   ' 
his  opinion  of  the  small  importance  of 
the  character. 

C.  cinermi  (Coluber  Cerbenu,  Daudin), 
the  Karoo  Bokadam.  RusselL  who 
gives  the  native  name  above  stated, 
thus  describes  the  species : — 

"  Abdominal  scuta  114,  subcaudal 
squama  59.  The  head  somewhat 
broader  than  the  neck,  yet  appear*  small  in 

a  little  convex  above,  compressed  on  the  sides,  and  projecting  into  a 
short,  obtuse,  or.  sub  truncate  snout,  on  which  the  eyes  and  nostrils 
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a  proportion  to  the  trunk  ; 
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The  moat  U  covered  with  small  Umfaw  of  vurioaB 
forms ;  the  rat  of  the  head  with  small  suboTbicular  carinatod  scales. 
The  mouth  not  large,  the  jaws  nearly  of  equal  length.  The  teeth 
close  aet,  regular,  email,  reflex ;  a  marginal  and  two  palatal  rows  in 
tile  upper  jaw.  The  eyes  vertical,  email,  orbicular,  protuberant,  each 
situated  in  the  centre  of  a 
remarkable    circle    of    email 

trill  very  email,  vertical,  near 
to  each  other,  and  close  to  the 
apex  of  the  rostrum. 

"  The  trunk  thick,  round, 
covered  with  large  carinated, 
broad-oval,  imbricate  aoalea. 
The  length  S  feet  4|  inches  ; 
thickness  near  the  head  about 
3  inches ;  the  middle  of  the 
trunk  H  inohes.  The  tail 
measures  only  8  inches,  is  a 
little  compressed,  tapers 
moderately,  and  terminates  in 
an  obtuse  point. 

"  Part  of  the  head  ia  almost 
black;  the  colour  of  the  trunk 
and  tail  a  very  dark  gray ; 
the  throat,  belly,  and  under 
part  of  the  tail  are  of  a  dusky 
yellow ;  but  the  colour  of  the 
scuta  seemed  to  have  been 
changed  by  the  spirits." 

Dr.  Russell  further  observe! 
that  his  specimen  from  which 
our  figure  is  taken  was  sent 
from  Qanjam  in  July,  1788, 
and  that  he  never  aaw  one 
alive.  He  adds  that  notwith- 
standing its  suspicious  ap- 
pearance, the  want  of  poison 
The  K.r»  Bokadam  (ftrt*™  ehw).     organs  shows  that  the  make 

is  not  formidable. 
0.  ocuttu,  the  Bornean  Bokadam,  in  a  native  of  Borneo. 
C.  unicolor,  the  Philippine  Bokadam,  ia  a  native  of  the  Philippines. 
C.  Australia,  the  Australian  Bokadam.  is  a  native  of  Australia. 
CERCARIA.     [Estozox.     Set  Suppluuht.] 
CERCERI3.    [Htmixopteba.] 

CERCIS,  a  genus  of  plants  belonging  to  the  natural  order  Ltgumi- 
none.     C  Miliquatlrum,  the  Judas-Tree,  so  called  from  the  tradition 
that  it  was  upon  a  plant  of  it,  near  Jerusalem,  that  the  betrayer  of 
our  Saviour  hanged  himself,  is  a  leguminous  tree  common  on  the 
shores  of  Asia  Minor  and  in  all  the  East.    Dr.  Walsh  speaks  of  it  as 
abounding  in  the  Levant  at  the  present  day,  clothing  the  shores  of 
the  Bosporus  and  the  sides  of  Mount  Libanus.    It  is  very  beautiful 
in  all  its  stages.    Very  early  in  spring  flowers  of  a  bright  pale  red 
burst  out  before  any  leaf  appears,  not  only  from  every  part  of  the 
branches  but  from  the  trunk,  piercing  the  thick  strong  bark  nearly 
down  to  the  root  in  a  very  remarkable  manner,  and  it  is  for  this 
reason  called  Red  Bud.  These  buds  are  gathered  and  used  with  other 
raw  vegetables  by  the  Greeks  and  Turk*  in  salads,  to  which  they 
give  an  agreeable  colour  and  taste.  .  It  is  very  common  in  England, 
where  it  proves  quite  hardy,  but  it  does  not  Sower  well  unless  in  a 
very  sheltered  situation,  or  when  trained  to  a  wall.    There  is  a  pale 
almost  white-flowered  variety,  and   also   an  American  species  (C 
Canadentii),  but  neither  is  worth  cultivation. 
CERCOCEBU&     [Simiam;  Ooehostb.] 
CEBC0HY8.    [Rodmtia;  HrsnuoiDst] 
CERCOPITHECUS.    [Simubm;  Guxkqks.] 
CEREBELLUM-    [Brain.] 
CEREBRUM.     [Brain.] 

CERE'OI.ITE,  a  native  hydro -silicate  of  Magnesia  and  Alumina. 
It  occurs  in  globules,  in  Wacke,  or  Toadstone,  and  appears  to  result 
from  its  decomposition. 

CEREOPSIS,  a  genus  of  Birds  established  by  Latham,  and  placed 
by  him  (1802)  among  the  Waders  ( OiaUatorn) ;  and  (in  1821)  next 
to  the  Swimmers — PalmipaUi  (JnMrsi,  Linn.).  The  characters  of 
this  bird,  which  Mr.  Bennett  says  has  been  observed  by  nearly  all  the 
navigators  who  had  visited  the  south  coast  of  Australia  and  its 
neighbouring  islands  from  1782  downwards,  are  as  follows  : — 

Bill  abort,  elevated,  obtuse,  covered  by  a  broadly  expanded  cere, 
except  at  the  extremity,  which  is  somewhat  vaulted  and  truncated. 
Nostrils  large,  situated  about  the  middle  of  the  bill,  and  open.  Feet 
with  tarsi  (shanks)  longer  than  the  middle  toe,  and  bare  of  feathers 
a  little  way  above  the  knees ;  great  toe  articulated  to  the  posterior 
part  of  the  tarsus ;  anterior  toes  palmatod,  and  furnished  with 
membranes  deeply  notched  or  cut  ont  as  it  were  so  as  to  appear 
scarcely  to  reach  beyond  the  half  of  their  length ;  nails  long  and 
strong ;  wings  ample ;  wing-coverts  nearly  as  long  as  the  quills ; 
till  a  little  shorter  than  the  succeeding  ones.    Tail  feathers 


first  quill  a  little  shorter  than  tile  suca 


0.  Nova  Boliandia,  the  Cereopsis  Goose,  is  about  the  rise  of  the 
common  goose  and  nearly  of  the  same  carriage,  with  the  exception 
of  the  length  of  the  legs.  Temminck  gives  the  length  at  from  2(  feet 
to  8  feet.  We  select  Mr.  Bennett's  description  : — "  A  broad  patch  on 
the  top  of  the  head  is  of  a  dull  white,  and  the  rest  of  the  plumage 
of  a  dingy  Sn!<  deeper  on  the  upper  than  on  the  under  parts,  having 
the  extremity  of  each  of  the  feathers  of  the  back  margined  with  a 
lighter  band,  and  most  of  the  wing-coverts  and  secondary  quilt- 
feathers  marked  with  rounded  dusky  spots  of  from  two  to  four  lines 
in  diameter.  On  the  feathers  of  the  back  and  shoulders  the  spots 
are  much  larger,  assume  an  angular  or  semilunar  form,  and  approach 
more  nearly  the  general  colour  of  the  plumage.  The  quill-feathers 
both  of  the  wings  and  tail  are  dusky  block  throughout  the  greater 
part  of  their  extent  The  naked  extremity  of  the  bill  ia  black ;  the 
broadly  expanded  cere  of  a  light  straw  or  lemon  colour;  the  irides 
light-hazel ;  the  naked  part  of  the  legs  reddish-orange  ;  and  the  toes, 
together  with  their  web  and  claws,  and  a  streak  passing  for  some 
little  distance  up  the  fore  part  of  the  leg,  black." 

Mr.  Tarrell  having  examined  one  that  died  in  the  "lOological  Gardens, 
Regent's  Park,  states  that  its  trunk  was  much  shorter  than  that  of 
the  true  geese,  and  more  triangular  in  its  shape.  The  pectoral  muscles 
were  large  and  dark-coloured.  The  trachea  was  of  large  but  nearly  ' 
uniform  calibre,  without  convolution,  and  attached  in  its  descent  to 
the  right  aide  of  the  neck,  aa  in  the  heron  and  bittern.  In  the  form 
of  its  bone  of  divarication  and  bronchia!,  it  most  resembled  the 
same  part  in  the  geese.  The  muscles  of  voice  were  two  pairs ;  one 
pair  attached  to  the  shafts  of  the  oe  furcatorium,  the  other  to  the 
inner  lateral  surface  of  the  sternum.  The  lobes  of  the  liver  were  of 
large  size,  morbidly  dark  in  colour ;  their  substance  broke  down 
under  the  finger  on  the  slightest  pressure.  The  stomach,  a  true 
gizzard,  was  of  small  size  as  compared  with  the  bulk  of  the  bird. 
The  first  duplioaturo  of  intestine  was  6  inches  in  length,  at  the 
returning  portion  of  which  the  biliary  and  pancreatic  ducts  entered ; 
from  thence  to  the  origin  of  the  ca&ca  *  feet  8  inches ;  the  caeca 
9  inches  each ;  the  colon  and  rectum  together  5  inches ;  the  whole 
length  of  the  intestines  was  7  feet  S  inches.  The  stomach  and 
intestinal  viscera  were  loaded  with  fat 

With  regard  to  its  habits  Mr.  Bennett  says—"  It  is  true  that  the 
limited  opportunities  that  have  occurred  of  observing  it  in  a  state  of 
nature  have  precluded  the  possibility  of  obtaining  a  complete  history 
of  ita  habits  and  mode  of  life  ;  but  the  accounts  furnished  by  various 
writers  lead  directly  to  the  inference  that  it  resembles  the  wild  geese 
of  the  northern  hemisphere  as  closely  in  these  particulars  as  in 
general  conformation.  We  cannot  state  with  certainty  whether  it  is 
equally  migratory  ;  but  Captain  Flinders,  who  found  it  at  one  period 
of  the  year  so  abundant  on  Goose  Island  as  fully  to  justify  the  appel- 
lation, adds  that  it  was  by  no  means  so  numerous  at  a  different  season, 
and  this  fact  necessarily  implies  at  least  a  partial  change  of  locality. 
In  its  manners  it  appears  that  it  is  by  no  means  so  shy  as  our  northern 
geese,  a  circumstance  which  probably  depends  on  the  little  disturbance 
that  it  has  hitherto  met  with  in  ita  native  haunts.  Labillardiore  tells 
us  that  many  of  those,  first  seen  by  him  suffered  themselves  to  betaken 
with  the  hand ;  but  the  rest  becoming  apprised  of  their  danger  speedily 
took  to  night  Considerable  numbers  were  taken  by  the  crew  of 
Captain  Flinders'  a  vessel,  both  at  Lucky  Bay  and  Goose  Island,  by 


Cereopils  Goose  (Chneaiti  Snta  EeltwtiUe). 

knocking  them  down  with  sticks,  and  some  of  them  were  secured 
alive.  According  to-  M.  Bailly,  those  seen  by  him  at  Preservation 
Island  evinoed  so  little  shyness,  and  suffered  themselves  to  be 
approached  so  readily,  that  his  boat's  crew  were  enabled  to  procure 
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without  any  trouble  ft  sufficient  quantity  to  victual  them  during 
their  stay.  The  fleah  of  these  geese,  as  they  are  called,  is  described 
by  Bass  as  being  excellent.  D'Entrecasteaux  considered  it  much 
more  delicate  than  that  of  the  European  goose ;  and  Flinders  adds 
that  on  Preservation  Island  it  formed  the  best  repasts  of  his  men. 

"It would  seem  that  this  bird  does  not  often  leave  the  coast  to 
visit  the  interior  of  the  country,  for  M.  Riohe,  who  was  lost  by  his 
companions  for  more  than  two  days  at  Espe*rance  Bay,  never  met 
with  it  in  the  oourse  of  his  wanderings  in  search  of  them.  M.  Bailly 
states  that  on  Preservation  Island  it  takes  up  its  abode  on  the  grassy 
declivities ;  and  Captain  Flinders  found  it  on  Goose  Island,  amongst 
the  grass  and  on  the  shore :  '  It  feeds,'  he  says, '  upon  grass,  and  rarely 
takes  to  the  water.'  Its  usual  weight  is  from  7  to  10  lbs.  According 
to  Mr.  Bass  it  has  a  deep,  hoarse,  clanging,  and  though  a  short  yet 
an  inflected  voice ;  and  to  the  accuracy  of  this  observation  we  can 
ourselves  bear  testimony." 

This  bird  has  lived  and  bred  in  the  Gardens  of  the  Zoological  Society 
in  Regent's  Park,  where  there  are  at  present  several  living  specimens. 
Our  drawing  is  from  a  pair  with  a  brood  hatched  in  the  Gardens. 

CEHEUS,  a  genus  of  plants  belonging  to  the  natural  order 
Cactacea.  It  is  characterised  by  its  sepals  being  very  numerous, 
imbricate,  adnate  to  the  base  of  the  ovarium,  united  into  an  elon- 
gated tube,  outer  ones  shorter  and  like  a  calyx,  middle  ones  longer 
and  coloured,  innermost  ones  petaloid ;  the  style  multifid  at  the  apex ; 
the  berry  areolate,  tubercular,  or  scaly  from  the  remains  of  the  sepals. 
The  species  are  fleshy  grotesque  shrubs,  with  a  woody  axis  and  soft 
interior.  They  possess  angles  which  are  vertical  and  covered  with 
bundles  of  spines.  The  flowers  are  large,  arising  from  the  angles  of 
the  spines.    They  are  called  Torch-Thistles. 

C.  senilis,  the  Old  Man  Torch-Thistle,  is  an  erect  plant,  having  a 
stem  with  20-25  vertical  ribs,  oovered  with  fascicles  of  bristles,  each 
fascicle  containing  from  15-20  radiating  hair-formed  curled  bristles. 
Its  long  gray  bristles  give  it  the  appearance  of  the  head  of  an  old 
gray-haired  man.    It  is  a  native  of  Mexico. 

C.  flagelltformie,  the  Creeping  Cereus,  has  prostrate  stems  with 
about  10  angles.  It  is  very  common  in  our  gardens,  and  its  trailing 
stems  require  the  support  of  trellis-work.  It  bears  an  abundance  of 
beautiful  red  and  pink  flowers.  It  is  a  native  of  South  America, 
though  now  naturalised  in  Asia  and  Africa. 

C.  grandyiorus,  the  Night-Flowering  Cereus,  has  rooting  stems, 
with  6  or  6  angles  and  fascicles  of  bristles,  with  5-8  in  each  fascicle. 
It  is  a  native  of  the  West  India  Islands,  and  is  found  in  many  parts 
of  the  mainland  of  South  America.  This  plant  when  cultivated 
produces  very  large  beautiful  sweet-scented  flowers.  They  are  how- 
ever of  short  duration,  remaining  open  not  more  than  six  hours. 
They  generally  begin  to  open  between  seven  and  eight  o'clock  in  the 
evening,  and  are  fully  expanded  by  eleven  or  twelve,  and  before  the 
next  morning  they  are  quite  faded. 

C.  spcciosissimus  is  an  erect  plant,  3-4  angled,  the  angles  toothed, 
the  prickles  subulate,  straight,  rising  from  a  white  tomentum.  It 
is  a  native  of  Mexico,  but  is  very  commonly  cultivated  in  our  gardens, 
on  account  of  its  large  flowers,  which  are  of  a  beautiful  scarlet,  the 
inner  petals  having  a  violaceous  colour.  Nearly  100  species  of  this 
beautiful  genus  of  plants  have  been  described,  and  a  fine  collection 
of  them  exists  in  the  Royal  Gardens  at  Kew.  They  are  of  easy 
culture,  and  require  the  same  general  treatment  as  the  order  to  which 
they  belong.    [Cactacsa.] 

CEHIA,  a  genus  of  Dipterous  Insects  belonging  to  the  family 
SyrpkidcB.  It  has  the  following  characters : — Head  longer  than  the 
thorax;  antennae  longer  than  the  head,  inserted  on  a  petiole,  the 
second  and  third  joints  forming  an  oval  mass;  stylet  terminal  and 
short ;  abdomen  cylindrical ;  submarginal  nervure  of  the  wings  much 
bent,  and  throwing  out  a  rudiment  of  another  nervure. 

Five  species  of  this  genus  are  known ;  the  colouring  is  black  and 
yellow,  which,  together  with  an  elongated  and  somewhat  ovate  form 
of  body,  gives  them  a  resemblance  to  wasps.  Only  one  has  been 
discovered  in  England,  and  that  is  extremely  rare — it  is  the  Ceria 
conopsoides,  and  is  about  half  an  inch  long ;  black,  front  of  the  head 
yellow  in  the  male,  black  and  yellow  in  the  female ;  petiole  of  the 
antenna  elongated  and  yellow  beneath ;  sides  of  the  thorax  with 
yellow  spots;  scutellum  yellow,  with  the  apex  black;  the  second, 
third,  and  fourth  segments  of  the  abdomen,  with  their  margin,  of 
the  same  calour ;  legs  yellow ;  exterior  margin  of  the  wingB  brown. 
It  is  also  found  in  France.  It  appears  not  to  have  been  found 
abundant  anywhere. 

CERITHIUM.      [ENTOMOBTOMATA.J 

CERIUM,  a  metal  not  found  pure  m  nature.  It  occurs  in  several 
minerals,  of  which  the  following  are  the  most  remarkable  — 

1.  Cerite,  found  near  Riddarhittan,  in  Sweden.     It  occurs  amor- 
phous.   Its  colour  is  pale  dull  red,  sometimes  grayish,  and  its  streak 
is  white ;  its  lustre  is  resinous,  slightly  translucent,  and  sufficiently 
hard  to  give  sparks  with  steel,  or  5*5.    Specific  gravity,  4-912. 
According  to  Hisinger  it  consists  of — 

Silica 18 

Peroxide  of  Cerium 6859 

Peroxide  of  Iron 2 

Lime 1*25 

Water  and  Carbonic  Add    ....      9-6*— 99*44 

NAT.  HIBT.  DIY.  VOL.  L 


In  the  opinion  of  Dr.  Thomson  it  is  a  hydrous  silicated  peroxide 
of  Cerium. 

2.  Cerine,  found  as  above,  occurs  massive  and  in  imperfect  crystals. 
Colour  brownish-black,  streak  brownish-gray,  opaque,  with  an  imper- 
fect metallio  lustre.  Hardness  5*5  to  6*0.  Specific  gravity,  4178 
Composition  according  to  Berzelhis  : — 

Silica 8007 

Oxide  of  Cerium 2819 

Oxide  of  Iron 207 

Oxide  of  Copper      .......      0*87 

Alumina 11*07 

Lime 9*12 

Volatile  Matter 0*4 


100*42 
8.  Allanite,  found  at  Alluk,  East  Greenland.  It  occurs  massive, 
and  crystallised  in  the  form  of  a  doubly  oblique  prism.  Fracture 
imperfect  conchoidaL  It  is  opaque,  with  an  imperfect  metallic  lustre. 
Colour  brownish-black,  streak  greenish-gray.  Hardness,  6*0.  Specific 
gravity,  4.    It  is  composed,  according  to  Stromeyer,  of — 

Silica 88021 

Protoxide  of  Cerium 21*6 

Protoxide  of  Iron 15*101 

Protoxide  of  Manganese         .  0*404 

Alumina 15*226 

Lime 11*08 

Water 8. 


99*482 
4.  Monazile,  found  near  Slatoust,  Russia ;  also  in  the  United  States, 
where  it  occurs  in  small  brown  crystals,  disseminated  through  mica- 
slate  ;  at  Norwich,  Connecticut ;  at  Chester,  Connecticut ;  and  York 
Town,  New  York.  It  is  brittle,  has  a  hardness  of  5,  and  specific 
gravity  of  4*8  to  5*1.    It  is  composed  of — 

Oxide  of  Cerium 26*00 

Oxide  of  Lanthanum 28*04 

Thorinav 17*95 

Phosphoric  Acid 28*05 

Oxide  of  Tin 2*01 

Protoxide  of  Manganese 1*09 

Lime 1*07 


99*21 


5.  Oryptolite  is  a  phosphate  of  the  Oxide  of  Cerium  in  minute 
prisms.  It  is  found  with  the  apatite  of  Arendal,  Norway.  It  has  a 
pale  wine-yellow  colour.    It  has  a  specific  gravity  of  4*6. 

Orthite  is  another  mineral  with  Cerium  [Orthtte]  ;  so  also  are  TUro- 
cerite  [Yttrium]  and  Pyrochlore  [Pyrochlore]. 

CEkNUA,  a  genus  of  Fishes  belonging  to  the  section  Acanlho- 
pterygii  and  the  family  Percidce.  It  includes  the  Ruffe  or  Pope,  s 
British  fish,  which  has  also  been  named  Acerina  vulgaris  and  Perca 
Cernua.  The  generic  character  of  Acerina,  as  given  by  Yarrell  in  his 
'British  Fishes,'  is  as  follows: — "Dorsal  fin  single,  elongated,  the 
rays  of  the  first  portion  spinous,  the  others  flexible ;  branchiostegous 
rays  seven;  teeth  very  small,  uniform,  numerous;  head  without 
scales ;  suborbital  bone  and  pre-operculum  indented ;  operculum  ending 
in  a  single  point. 

In  Acerina  vulgaris,  the  Ruffe  or  Pope,  the  prevailing  colour  of  the 
upper  part  of  the  body  and  head  is  a  light  olive-brown,  p^—i^g  into  a 
yellowish-brown  on  the  sides,  and  becoming  almost  silvery-white  on 
the  belly.  The  lateral  line  prominent  and  strongly  marked.  Small 
brown  spots  are  disseminated  over  the  back,  dorsal  fin,  and  tail, 
assuming  on  the  latter,  from  their  arrangement,  the  appearance  of  bars ; 
pectoral,  ventral,  and  anal  fins,  pale-brown.  This  fish  is  an  inhabitant 
of  fresh  waters,  and  closely  allied  to  the  perch.  It  was  first  described 
by  Dr.  Caius,  who  called  it  Aspredo,  being  a  translation  of  our  word 
Ruffe  (rough),  which  is  applied  to  this  fish  on  account  of  the  harsh 
feel  of  its  denticulated  scales.  It  is  common  in  all  the  rivers  of 
England,  especially  the  Thames,  the  Isis,  and  Cam,  and  is  found  in 
the  colder  parts  of  the  European  continent.  It  is  like  the  perch  in 
its  habits.    (Yarrell,  British  Fishes.) 

CERO'COMA,  a  genus  of  Coleopterous  Insects,  belonging  to  the 
family  Canthartda  (Latreille).  It  has  the  following  characters : — 
Antenna  short,  9-jointed,  the  basal  joint  as  long  as  the  two  following; 
the  second  and  next  joints  in  succession  are  short  and  gradually 
increase  in  width  to  the  apex  of  the  antennae ;  the  terminal  joint 
forms  a  distinct  ovate  knob ;  palpi  moderate,  all  the  joints  of  nearly 
equal  width — such  are  the  characters  of  the  females.  The  males  have 
the  antenna)  short,  thick,  and  the  joints  extremely  irregular  in  shape 
and  size ;  those  towards  the  base  are  uncommonly  large,  the  terminal 
joint  forms  a  large  flattened  knob,  the  joints  immediately  adjoining 
are  the  smallest ;  the  palpi  are  also  very  much  developed,  the  basal 
joints  being  very  large.  The  head  and  thorax  are  rounded  at  the 
sides,  and  of  about  equal  width;  the  elytra  are  narrow,  somewhat 
linear,  elongate,  and  soft. 

The  species  of  this  genus  are  remarkable  for  the  extraordinary 
antennae  of  the  males.  They  are  European,  and  make  their  appear* 
ance  during  the  summer  months,  frequently  in  great  numbers  in  the 
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■nil  spot  They  are  found  on  flowers,  particular!  y  thou  of  the  wild 
chamomile,  4c 

C.  Sduzfferi  ia  about  half  an  inch  in  length,  and  of  a  bright  golden 
green  above,  or  bluish ;  the  lega  and  antenna)  are  yellow.  In  the 
female  the  base  of  the  thighs  and  the  tarsi  are  black.  The  colour  of 
this  species  and  the  texture  of  its  wings  closely  resemble  that  of  the 
common  Blister  Beetle.  The  general  form  of  the  body  is  not  very 
dissimilar  :  it  is  of  a  smaller  size.      This  species  is  common  in  France. 

CEROPILES.     [Pomfilds.] 

CEBO'XYLON,  a  genus  of  plants  belonging  to  the  natural  order  of 
Palms.  C.  Andicola,  the  Wax-Palm  of  South  America,  is  one  of  the 
moat  remarkable  plants  in  the  large  natural  order  to  which  it  belongs. 
It  is  a  species  with  pinnated  loaves  and  panicled  polygamous  flowers. 
Its  calyx  consists  of  three  small  scales ;  the  petals  are  also  three,  but 
much  larger  and  sharp-pointed.  The  stamens  are  numerous,  with 
very  short  filaments.  The  fruit  ia  a  little  round  drupe,  with  a  single 
sead  of  the  same  figure. 


W«-Pslm  lOcmxylm  Aiulicola). 
This  plant  has  received  from  the  American  Spaniards  the  name  of 
Palma  de  Cera,  or  Wax-Palm,  on  account  of  the  abundance  of  that 
substance  yielded  by  the  stem.  It  grows,  according  to  Bonpland,  In 
that  part  of  the  Andes  which  separates  the  valley  of  the  Hagdalena 
from  that  of  the  river  Cauca,  in  1°  35'  N.  lat  Below  the  snow- 
capped mountains  called  Tolims,  San  Juan,  and  Quindiu,  especially 
the  last,  the  Ctraxylon  grows  in  all  its  grandeur,  elevating  its  majestic 
trunk,  coated  with  a  thick  incrustation  of  wax,  to  the  height  of  160 
feet  among  the  most  rugged  precipices  of  the  wild  region  which  it 
inhabits.  Unlike  the  greater  part  of  the  palm-tribe,  this  species  avoids 
the  heat  of  tropical  plains,  and  seems  incapable  of  existing  except  in 
regions  where  the  temperature  is  lowered  by  elevation  in  the  air  and 
the  contiguity  of  perpetual  snow.  It  ia  said  to  make  its  first  appear- 
ance on  the  Bides  of  the  Quindiu,  at  a  height  equal  to  that  of  the  Puy 
de  Dome  or  the  passage  of  Mont  Ceois ;  this  is  higher  than  the  region 
of  Cinchonas,  and  so  cool  that  Humboldt  does  not  estimate  the  mean 
temperature  of  the  year  higher  at  the  utmost  than  65°  or  68°  Fahr., 
which  is  at  least  17  degrees  lower  than  the  mean  temperature  of  palm 
countries.  It  does  not  extend  over  more  than  15  or  20  leagues  of 
country  altogether.  Its  roots  are  fibrous  and  very  numerous,  the 
main  root  being  thicker  than  the  stem  itself.  The  trunk  is  distinctly 
marked  by  rings  caused  by  the  fall  of  the  leaves,  which  are  from  IS  to 
20  feet  long.  The  spaces  between  the  rings  are  pale  yellow,  and  smooth 
like  the  stems  of  a  reed,  and  covered  with  a  thick  coating  of  wax  and 
resin.  This  substance,  melted  with  a.  third  of  fat,  makes  excellent 
candles.  Vauquelin  ascertained  that  this  vegetable  matter  consists  of 
two-thirds  resin  and  one-third  wax,  wLlch  is  only  a  little  more  brittle 
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Camauba. 

CERTHIA.    [Ceh 

CKKTHIADjE,  the  Creeper  Family,  a  family  of  birds  placed  by 
Mr.  Vigors  under  his  order  Seaiuortt,  or  Climbing  Birds,  "The  genus 
Ctrthia,"  writes  that  author  ('Linn.  Trans.,'  vol.  xiv.  p.  461),  "as 
originally  instituted  by  Limusua,  contained,  besides  the  true  Ctrthia 
and  its  congeners,  which  form  the  extreme  family  of  the  preceding 
tribe  (PKtda),  all  those  birds  whose  slander  and  gradually  curved 
bills  and  delicate  formation  of  body,  added  to  their  practice  of 
employing  their  tongues  in  taking  their  food,  indicated  a  strong 
affinity  to  each  other,  and  which  have  since  been  particularised  by 
authors  under  the  various  names  of  Ntctarinia,  Oinnyrit,  Drepanii, 
lie.  To  the  group  thus  known  and  described  by  the  Swedish  natu- 
ralist, later  ornithologists,  who  have  strictly  followed  his  steps,  have 
added  another,  discovered  since  hie  time  in  Australasia,  similar  in 
habits  and  manners,  and  now  distinguished  by  the  generic  title  of 
Mdiphaga.  The  whole  of  the  birds,  however,  thus  united  by  close 
affinities,  and  as  such  generally  brought  together  by  systematic 
writers  into  one  conterminous  series,  are  decidedly  divisible  into  two 
distinct  groups,  naturally  arranging  themselves  under  different  sub- 
divisions of  the  order.  The  family  of  Ctrthiadat  live  upon  animal 
food  ;  while  the  remaining  genera  of  the  Linntean  Ctrthia  subsist 
chiefly  upon  vegetable  juices.  The  tongues  of  each,  though  similar 
in  being  more  or  lees  extensible,  and  in  being  the  medium  through 
which  they  are  Supplied  with  food,  are  equally  distinct  as  the  nature 
of  the  food  itself.  Those  of  the  former  are  sharp  and  of  a  apear-Iike 
form,  as  if  to  transfix  the  insects  which  are  their  prey ;  white  those 
of  the  latter  are  divided  into  tubular  filaments,  which  appear  exclu- 
sively adapted  to  the  purposes  of  suction.  In  other  particulars  they 
exhibit  an  equal  difference.  The  Ctrthiuda  climb,  and  their  feet  are 
of  a  conformable  structure;  but  the  feet  of  the  suctorial  birds  are  not 
only  in  general  unsuited  to  that  purpose,  but  they  become  gradually 
weaker,  and  of  lees  use  as  they  come  nearer  tha  type  of  the  tribe, 
where  they  are  so  short  and  slightly  formed  as  to  be  serviceable  only 
in  perching,  when  the  bird  is  at  rest.  ....  The  two  groups  of 
the  Linnsaan  Ctrthia  are  disposed  in  the  separate  departments  to 
which  the  distinct  nature  of  their  food  and  habits  more  immediately 
unites  them  ;  while  at  the  same  time,  by  their  forming  the  extreme* 
of  their  respective  tribes,  and  touching  each  other  at  the  corresponding 
points  of  the  circles  in  which  they  are  arranged,  their  obvious  affinities 
are  preserved  inviolate. 

"In  addition,"  continues  Mr.  Vigors,  "to  Dtndroeolapttt,  and 
the  true  Ctrthia  of  the  present  day,  the  family  before  us  consists 
of  a  variety  of  genera  which  are  strongly  united  by  their  corre- 
sponding habits.  Among  these,  Glimaeltrit,  Temm.,  and  Orthonyx, 
Temm.,  preserve  die  strong  shafts  of  the  tail-feathers,  which  are 
carried  on  to  them  from  the  true  Pici.  This  construction  gradually 
disappears  in  the  remaining  groups  of  the  family ;  but  the  strong 
hind  toe,  and  the  tongue  more  or  less  extensile,  and  serving  to  spear 
their  prey,  is  still  conspicuous.  Among  such  groups  we  may  particu- 
larise the  Tichodroma,  ILL,  and  Upupa,  Linn.,  together  with  the 
Linntean  Sitta,  and  the  conterminous  form  of  Xenopt,  111.  Hers  also 
may  be  associated  the  Opetiorhynchiu  and  A  nabattt  of  M.  Tamminck, 
as  also  the  Oxyrhynchvi  of  the  Bams  author.  The  genus  may  be 
observed  to  be  connected  with  those  groups  of  the  present  family 
which  are  united  with  the  genus  Yanx  of  the  preceding ;  it  is  a 
perfect  Wryneck,  as  justly  asserted  by  M.  Temminck,  with  a  Creeper's 
foot." 

Mr.  Swainsou  {'  Fauna  Boreali -Americana,'  vol.  ii.)  places  the  genua 
Troglodyta  (Wrens)  among  the  Ctrthiada,  which  family  he  also  placsa 
under  the  Sconsoro. 

Cuvier,  the  Prince  of  Canino,  and  Lesson,  arrange  the  Ctrthiada 
under  the  Tcnuiraitra. 

The  character  of  the  Family  is  as  follows  :— Bill  sometimes  very 
much  curved,  sometimes  but  little,  sometimes  nearly  straight, 
rounded,  slightly  compressed,  pointed;  tongue  simple,  cartilaginous 
at  the  extremity;  tail-feathers  generally  worn  at  the  end.  (Lesson.) 
The  following  are  the  genera  enumerated  by  Lesson  t— • 

Ctrthia.  Bill  moderately  long,  more  or  leas  curved,  triangular, 
compressed,  slender,  pointed;  nostrils  basal,  partially  closed  by  a 
membrane ;  wings  short,  fourth  quill  longest ;  tail-feathers  stiff,  a 
little  curved,  pointed  at  the  end. 

C.  familiar-it  (Linn.).  The  Creeper,  Common  Creeper,  Tree- 
Craeper  and  Tree-Climber,  C.  familiaru  (Linn.),  is,  according  to 
Belou  and  others,  the  Ktydiat  of  Aristotle  (book  ix.  17).  It  is  Le 
Qrimpereau  of  the  French  ;  Piccbio  Piccolo,  Piccbietto,  Ram- 
pichino,  and  Piccio  Rampichino,  of  the  Italians;  Baumlaufer, 
Kleiners  Grau-Specht,  or  Kleinste  Baum-Hdcker  of  the  Germans , 
Krypare  of  the  '  Fauna  Suecica ,' '  and  the  Grepianog  of  the  ancient 
British. 

It  has  the  bill  about  half  an  inch  long,  slender,  and  curved  ;  head 
and  neck  above  streaked  with  black  and  yellgwish-brown ;  a  white 
line  above  each  eye ;  irides  hazel ;  back,  rump,  and  scapulars 
approaching  to  tawny;  quills  dusky,  tipped  and  edged  with  white 
or  light  brown  ;  coverts  dusky-brown  and  yellowish-white,  producing 
a  variegated  appearance ;    a   yellowish-white    bar  across  the  wing ; 


CEHTHUD.E. 


breast  and  belly  nilvary-wbite  ;  tail-feathers  twelve,  tawny-brown;  firmly  (ae  cramponiwnt  fortement),  without  however  mounting  and 
length  rather  more  than  5  inches  ;  weight  about  2  drachma  (Montagu),  descending  by  creeping.  Clefts  and  crevices  of  rocks  and  the  walla  of 
Pennant  says  £  drachma.  old  edifices  are  ita  favourite  haunts,  and  sometimes,  bat  very  rarely, 


Creeper  (arfau/uuJtarii]. 

The  Creeper  is  a  moat  restless  and  active  little  bird,  ever  on  the 

alert,  and  climbing  up  and  about  the  trunks  and  branches  of  trees 


and  a  constant  resident  in  Britain,  it  is  not  easily  seen,  for  its  activity 
in  shifting  its  position  makes  it  very  difficult  to  follow  it  with  the 
eye.  At  one  instant  it  is  before  the  spectator  and  the  next  is  hidden 
from  his  view  by  the  intervening  trunk  or  branch,  to  the  opposite 
aide  of  which  it  baa  passed  in  a  Jiiument,  The  form  of  the  tail  and 
organisation  of  the  feet  are  beautiful  adaptations  for  thia  sort  of  rapid 
locomotion,     Its  note  is  monotonous,  and  often  repeated. 

It  builds  ita  neat  in  the  hole  or  behind  the  bark  of  decayed  trees, 
formed  of  dry  grass  and  the  inner  part  of  the  bark,  lined  with  small 
feathers,  in  which  six  or  eight  eggs  axe  deposited.  While  the  female 
sits  on  these  she  is  regularly  fed  by  the  male  bird. 

It  is  found  in  Greet  Britain  and  the  continent  of  Europe.  Pennant 
aaya  that  it  migrates  to  Italy  in  September  and  October.  Latham 
states  that  it  is  found  in  various  parts  of  Germany  and  elsewhere  on 
the  Continent,  and  is  also  said  to  inhabit  North  America.  This  is 
confirmed  by  the  Prince  of  Canino,  who,  in  his  '  Specchio  Compara- 
tive,' notes  it  as  common  and  permanent  near  Rome,  and  rare  near 
Philadelphia. 

Temminok  ia  of  opinion  that  the  C.  braehj/daetgta  of  Brehm  is 
identical  with  O.  fam-iliari: 

Ticltodrona  (Petrodroma,  Vieill.).  Bill  longer  than  the  head, 
triangular  at  the  base,  slightly  bent,  rounded,  entire,  and  depressed 
at  the  point;  nostrils  horizontal;  tail-feathers  nearly  equal,  with 
ordinary  shafts ;  wings  long;  fourth,  fifth,  and  sixth  quill  the  longest ; 
T.  mwaria,  C  Bonis. ;  T.  jthtmi&rptera,  Temm. ;  C.  muroria,  Linn. 
This  bird  is  the  Grimpereau  de  Huraille,  Pic  de  Muraille,  Ternier, 
Eachelette,  and  Eohelette,  of  the  French;  Pioohio  Muraiolo  and  Pioohio 
di  Muro  of  the  Italians ;  Mauer  Baumlaufer  of  the  Germans ;  and 
Wall-Creeper  of  Latham. 

The  summit  of  the  he 
scapulars  bright  ash  ;  thi 

parts  blackish-ash  ;  coverts  of  the  wings  and  upper  part  of  the  < 
barbs  of  the  quilts  bright  red;  extremity  of  the  alar  quills  black — 
these  quills  have  two  large  white  spots  disposed  upon  the  interior 
barbs;  tail  black,  terminated  with  whits  and  ash ;  bill,  iris,  and  feet 
black;  length  6  inches  6  lines.  Such  is  Temraiock'e  description  of 
the  male  in  its  nuptial  or  spring  dress. 

The  female,  according  to  the  urns  author,  baa  the  summit  of  the 
head  of  the  same  bright  ash  aa  the  back  ;  the  throat  and  front  of  the 
neck  white,  slightly  tinged  with  ash;  and  the  rest  of  the  plumage 
like  that  of  the  male. 

It  is  a  native  of  the  south  of  Europe.  Tolerably  abundant  in  Spain 
end  Italy,  always  on  the  most  elevated  rocks,  and  very  rare  in  the 
mountains  of  moderate  height.  Never  found  in  the  north,  according 
to  Temminck.  The  bird  is  common  in  Provence  ;  and  the  Prince  of 
Canino  notes  it  as  permanent  and  rather  rare  near  Rome,  where  it 
may  however  be  seen  creeping  on  the  ontward  walls  of  St.  Peter's. 
It  is  not  a  British  bird,  at  least  it  has  never  been  recorded  as  such. 

Temminck  aaya  that  what  the  Creeper  does  upon  trees  the  Wall- 
Creeper  does  against  the  vertical  faces  of  rooks,  on  which  it  sticks 


the  trunks  of  trees.  It  feeds  on  insects,  their  larvee,  and  pupaj,  and  is 
particularly  fond  of  spiders  and  their  eggs.  Belon  has  figured  his 
example  clinging  to  a  pillar  with  a  spider  in  ita  bill.  The  nest  is 
made  in  clefta  of  the  moat  inaccessible  rooks,  and  in  the  crevices  of 
ruins  at  a  great  height. 

The  bird  moults  twice  a  year.  It  Is  in  the  spring  only  that  the 
male  has  the  black  on  the  throat,  and  this  ornament  diaappeara  before 
the  other  feathers  fall.  The  females  moult  also  twice,  but  without 
changing  colour,  which  makes  it  impossible  to  distinguish  the  sexes 
after  pairing  and  breeding  time.  The  young  may  be  distinguished 
from  their  parents  before  their  first  moult,  but  in  winter  no  difference 
is  observable.     (Temminok.) 

Ikndrocolapta  (Dendrocopm,  Vieill.)  Bill  long  or  moderate,  com. 
pressed  laterally,  rather  strong,  convex,  straight  or  curved,  or  only 
curved  towards  the  extremity,  pointed ;  nostrils  lateral,  round,  open  ; 
tongue  short  and  cartilaginous ;  third,  fourth,  and  fifth  quills  the 
longest;  tail-foathera  stiff,  pointed;  hind  toe  shortest ;  claws  very 
much  curved,  channeled. 

D.  proromu  (Temm.),  D.  trochikrottrii  (Wied),  is  the  size  of  the 
blackbird.  Bill  strongly  curved,  and  nearly  20  lines  long ;  tail 
graduated,  and  each  feather  terminated  by  a  stiff  point,'  general 
colour  cinnamon,  passing  into  dirty  ruddy  gray  on  the  head  and 
belly;  there  are  numerous  whits  spots  on  the  head  and  neck.    It  is  a 


Climaettri*.  Bill  short,  weak,  very  much  compressed  throughout 
ita  length,  but  little  curved,  oval  shaped ;  mandibles  equal,  pointed ; 
nostrils  basal,  lateral,  covered  by  a  naked  membrane;  feet  robust; 
tarsi  of  the  length  of  the  middle  toe,  which  as  well  as  the  hallux  are 
extraordinarily  long ;  daws  large  and  curved,  channeled  on  the  sides, 
subulate,  very  much  hooked;  external  toe  united  up  to  the  second 
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articulation,  the  internal  toe  a*  far  is  the  first;  lateral  toe*  tut 
unequal ;  winga  moderate  ;  first  quill  short,  second  shorter  than  the 
third;  which  Inst  and  the  fourth  are  the  longeet.-  (Temminck.) 

C.  Picmmmu.  Tha  summit  of  the  head  ia  deep  gray ;  nape  and 
Deck  bright  gray ;  winga  and  two  middle  feathers  of  the  tail  brown  ; 
a  large  nankeen-coloured  band  paaase  nearly  through  the  middle  of 
the  quillfl  ;  tail-feathera  black,  except  at  their  origin  and  extremity 
throat  and  oheeki  dirty  white  ;  breast  gray ;  feathers  of  the  lowei 
parts  white  in  the  middle,  bordered  with  brown ;  lower  oovorts  of  the 
tail  Isabella-colour,  marked  with  transverse  brown  spots  |  length  6 
inches  6  line*.  (Temm.)  Locality,  Timor,  Celebes,  and  the  north 
coast  of  Australia. 

This  genua  bean  a  strong  relation  to  the  Soui-mangas. 


Atrnsntu  (Opetiorhgnehot),  Temm.,  Pig«lai,  Spi: 


Furnarntt  ritfltt. 

P.  fvliginarti,  Lesson  {C.  atitaretica,  Garnot). 

"The  genua  Fw*ori*u,"  writea  M.  Lesson,  "was  established  by 
M.  Yieillot  for  the  reception  of  some  email  birda  of  Paraguay,  the 
moat  celebrated  among  which  have  been  placed  among  the  Thrushes, 
the  deepen,  the  Bee-Eaters,  and  the  Prommpidtr.  The  most 
anciently  known,  the  Foumier  of  Buenos  Ayrea  {Mtmpt  rttfiu.  QmeL ; 
Fvpdtu  albogularii,  Spin),  ia  often  noticed  on  account  of  the  manner 
in  which  it  constructs  its  nest,  namely, in  the  form  of  an  oven  ('four'), 
whence  comes  its  Dame.  On  thie  point  we  know  nothing  of  the 
habits  of  the  Foumier  Brun,  which  lives  in  South  America,  and 
which  approaches  much  in  other  respecta  to  Mtropt  ru/ut,  figured  by 
Comment™  under  the  name  of  Hornera  Bonariauivm  and  of  TW-tfui 
fwnifabtr,  and  which  is  said  to  be  an  object  of  veneration  at  La 
Plata.  Aa  it  ought  to  be,  the  genus  fimian'iu  should  only  contain 
the  three  species  indicated  by  D'Aaara,  and  that  which  we  add  under 
the  name  of  Fvrvariut  fyligmatw, 

"Thie  bird  ia  five  inches  and  a  half  in  length;  the  bill  in  eight 
line*  long,  the  tani  an  inch,  and  the  tail  two  inches  eight  lines.  The 
bill  is  slightly  compressed,  convex  above,  with  the  upper  mandible 
slightly  curved,  entire,  and  exceeding  the  lower  one  ;  the  tail  is  nearly 
rectilinear,  composed  of  twelve  feathers  ;  the  legs  ere  feathered  down 
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nearly  equal  in  length,  and  the  external  toe  ia  united  with  the  middle 
toe  at  its  base ;  the  claw  of  the  posterior  toe  ia  double  the  length 
of  the  anterior  toes,  which  are  very  much  compressed  at  the  sides, 
curved,  and  pointed.  The  entire  plumage  of  the  bird  is  a  clear 
fuliginoua  brown,  spread  equally  over  all  the  parte  of  the  body,  the 
neck  alone  exhibiting  yellow  and  brown  ill-defined  stria ;  the  under 
aide  of  the  tail  is  of  a  bi  ight  gray-brown  ;  a  yellow  band  of  deeper 
tint  occupies  tha  middle  of  the  great  quills,  and  forms  a  kind  of 
scarf  when  the  bird  ia  in  flight ;  the  extremity  of  the  quills  is  a  little 
deeper  than  the  rest  of  the  plumage,  and  their  external  border  is  a 
shade  brighter."     (Lesson.) 

The  P  fuiiowvmi  inhabit*  the  Falkland  Islands.  It  lives  upon  the 
beach,  where  its  familiarity  and  fearless  disposition  permits  approach 
till  it  may  be  altnoat  touched  with  the  hand.  lis  sombre  plumsge 
has  caused  it  to  be  mentioned  under  the  name  of  Merle  in  the  narra- 
tives of  some  voyages.  Pei-natty,  who  sojourned  at  tbe  Falklanda, 
thus  describes  it :  "  This  bird  is  so  tame  that  it  will  almost  fly  upon 
the  finger  ;  in  less  than  half  an  hour  I  killed  ten  with  a  small  switch, 
and  almost  without  changing  my  position.  It  scratches  in  the 
goemons  (fucus)  which  the  sea  throws  upon  the  beach,  and  there  oats 
worms  and  small  shrimps,  which  they  call  sea-fleas  (puces  de  mer)." 
"  Its  flight  ia  short.  When  disturbed  it  contents  itself  with  flying 
two  or  throe  pacta  farther  off.     Its  habits  are  solitary."     (Lesson.) 

Canba.     [NECTiRiNiD.s.) 

Dieatun.  Bill  pointed,  bent,  of  the  length  of  the  head,  depressed 
and  widened  at  the  bass. 

The  species  forming  this  genus,  instituted  by  Cuvier,  are  small, 
oriental,  have  more  or  less  of  scarlet  in  their  plumage,  and  differ  from 
the  true  Crrlhia,  inasmuch  aa  their  tails  are  not  worn,  nor  do  they 
creep.  It  is  questionable  whether  they  do  not  belong  to  the  Necta- 
rinidtr ;  but  their  position  will  principally  depend  upon  their  habits 
and  the  form  of  their  tongue.  Cuvier  places  the  genua  next  to  Lo 
Foamier  (Meropt  ru/us)  and  under  Iftctarinia, 


Ditmum  erylhrGiwlHi. 

CEBTHILAUDA.     [AtAunra*.] 

CERUSE,  a  name  for  White  Lead.     [Leatj.1 

CERVANTE'SIA,  a  name  given  by  Ruiz  and  Pavon  to  a  genua  of 
plants,  in  honour  of  their  immortal  countryman  Cervantes.  One  of 
the  species,  C.  tomuntota,  ia  a  native  of  Peru,  and  yields  seeds  which 
are  eaten  in  the  same  manner  aa  almonds  in  Europe,  or  tbe  Quimdang 
Nut  {F<tvm\u  acvminalMt),  another  Santalaceous  plant,  in  Australia. 

CERVICOBRANCHIATA,  an  order  of  Maliuica,  in  De  Blainvilles 
arrangement,  including  the  genen.  Patdla,  Fiiiunila,  Ac,  [PirxmD*; 

FlMOBJLUJIl*.] 

CERVIDAS,  or  CERVINA,  a  tribe  or  family  of  Ruminating 
Mammalia,  embracing  the  aobnaJl  popularly  known  as  Deer.  They 
belong  to  that  division  of  the  Ruminonlia,  or  UngtUata,  whose  horns 
are  deciduous,  and  covered  when  young  with  a  deciduous  hairy  skin, 
or  entirely  wanting.  The  Carina,  which  include  the  genus  CtrvMt  of 
Linnaeus,  are  characterised  by  the  absence  of  cutting  tenth  in  the 
upper  jaws;  by  the  homa  being  deciduous,  and  often  wanting  in 
the  females;  the  tarsus  hairy  on  the  hinder  side;  the  false  hoofs 
distinct. 

Various  arrangements  of  this  tribe  have  been  approved.  The 
following  remarks  from  the  'Catalogue  of  tbe  Specimens  of  the  Ham-. 
malia  in  the  British  Museum'  will  be  the  best  introduction  to  the 
system  followed  in  this  article : — 

"  Dr.  J.  K.  Gray,  in  the  '  Proceedings  of  the  Zoological  Society ' 
(1836,  67),  proposed  to  arrange  the  species  of  Deer  into  three  sections, 
according  to  the  positions  of  certain  tufts  of  hair  on  the  hind  legs, 
thus:— 1,  a  tuft  of  hair  below  the  middle  of  the  outside  of  the 
metatarsus ;  2,  a  tuft  of  hair  above  the  middle  of  the  outside  of  the 
metatarsus;  and  3,  with  a  tuft  of  hair  on  tho  inside  of  the  hock. 
Dr.  Sundevall,  in  his  '  Pecora,'  has  adopted  these  divisions.  These 
tufts  have  the  advantage  of  being  found  in  all  ages  and  in  both  sexes; 
■o  thct  they  can  be  consulted  when  the  horns  are  deficient. 
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"M.Pucheran  ('Diet  Uniyer.  Hist.  Nat/  iii.  314,  1843)  divides 
the  Deer  as  follows : — 

"A.  With  flat  horns.  1.  C.  Dama  (and  var.  mauricus).  B.  With 
round  horns,  a.  With  more  than  two  andouilleres : — 1.  C.  Virginianus. 
2.  O.  Duvaucdiii.  3.  C.  Wallichii.  4.  C.  Elaphus.  5.  C.  Wapiti. 
6.  C.  macrotis.  7.  C.  macrurtu.  8.  C.  occidentalis.  9.  O.  Elaphoide*. 
6.  With  only  two  andouilleres : — 10.  O.  Hippdaphus.  11.  C.  Aristo- 
tdis.  12.  C.  equinut.  13.  C.  marionus.  14.  C.  Peronii  15.  C. 
unicolor.  16.  &  Axis.  17.  C.  porcinut.  18.  C.  nudipalpebra.  19. 
C.  LcschmauUii.  20.  (7.  Oaprtolm.  21.  (7.  Mexicaniu.  22.  (7.  pate- 
dottw.  23.  (7.  campettrit.  c.  Cerfs  Daguets : — 24.  C.  nemorwagus. 
25.  tf.  rttfte. 

"  This  essay  is  a  mere  compilation  without  any  examination. 

"M.  Pucheran,  in  his  'Monographic  des  Especes  du  Qenre  Cerf ' 
('Comptes  Rendus  Acad.  Sci.,'  1849,  ii  775),  divides  the  tribe  Cerviens 
into  four  genera: — 1.  Alee* ;  2.  Tarandus  ;  3.  Cervulus  ;  and 
4.  Otrvus. 

"Since  the  publication  of  Cuvier's  Essay  on  Deer  ('Ossemens 
Fossiles,'  iv.),  where  he  exhibited  the  development  of  the  horns  of 
several  species ;  and  in  which  he  described  several  species  from  the 
study  of  the  horns  alone,  many  zoologists  have  almost  entirely 
depended  on  the  horns  for  the  character  of  the  species ;  and  Mr. 
Hamilton  Smith  has  been  induced  to  separate  some  species  on  the 
study  of  a  single  horn.  But  the  facilities  which  menageries  have 
afforded  of  studying  these  animals,  and  watching  the  variations  which 
the  horns  of  the  species  present,  have  shown  that  several  most  distinct 
but  allied  species,  as  the  Stag  of  Canada  and  India,  have  horns  bo 
similar  that  it  is  impossible  to  distinguish  them  by  their  horns.  On 
the  other  hand,  they  have  shown  that  animals  of  the  same  herd,  or  even 
family,  and  sometimes  even  the  same  specimen,  under  different  cir- 
cumstances, in  succeeding  years,  have  produced  horns  so  unlike  one 
another  in  size  and  form  that  they  might  have  been  considered,  if 
their  history  was  not  known,  as  horns  of  very  different  species.  These 
observations,  and  the  examination  of  the  different  cargoes  of  foreign 
horn  which  are  imported  for  the  uses  of  the  cutler — each  cargo  of 
which  is  generally  collected  in  a  single  locality,  and  therefore  would 
most  probably  belong  to  a  single  species  peculiar  to  the  district — 
have  proved  to  me  that  the  horns  afford  a  much  better  character  to 
separate  the  species  into  groups  than  to  distinguish  the  allied  species 
from  one  another. 

"  Colonel  Hamilton  Smith,  in  his  monograph  of  the  genus,  separated 
them  into  genera  according  to  the  form  of  the  horns. 

"In  the  'Proceedings  of  the  Zoological  Society'  for  1836  I  drew 
attention  to  the  glands  on  the  hind  legs,  as  affording  very  good 
characters  to  arrange  the  genera  proposed  by  Colonel  Smith  into 
natural  groups;  which  in  most  particulars  agreed  with  the  geogra- 
phical distribution  of  the  species. 

"  Dr.  Sundevall,  in  his  '  Essay  on  Pecora,'  has  availed  himself  of  the 
characters  suggested  in  my  paper,  and  has  also  pointed  out  some  other 
external  characters,  such  as  the  form  and  extent  of  the  muffle,  which 
afford  good  characters,  and  which  I  firmly  believe  are  mucn  more  im- 
portant for  the  distinction  of  the  genera  and  species  than  those 
derived  from  the  form  of  the  skull,  or  the  modifications  of  the  teeth, 
or  the  form  and  size  of  the  horns ;  as  they  are  not  like  those  parts  so 
liable  to  alteration  from  age,  local  circumstances,  and  other  changes 
during  the  growth  of  the  animal ;  and  the  characters  derived  from 
these  parts  can  be  seen  in  the  females  as  well  as  males,  which  is  not 
the  case  with  the  horns,  as  they  can  only  be  observed  in  the  male  sex. 

"  These  examinations  have  shown  that  the  form  and  extent  of  the 
muffle,  the  position  and  presence  of  glands  on  the  hind  legs,  the 
general  form  of  the  horns,  and  the  kind  of  hair  which  forms  the  fur, 
taken  together,  afford  the  best  characters  for  the  arrangement  of  the 
species  into  natural  genera,  and  these  genera  into  groups.  And  I 
believe  that  the  progress  of  zoology,  and  the  natural  arrangement  and 
affinities  of  animals,  are  best  promoted  by  the  general  study  of  all  the 
parts  of  the  animal  taken  together,  rather  than  confining  one's  atten- 
tion to  any  set  of  characters,  and  believing  them  as  much  more 
important  than  the  others." 

At  the  same  time  that  we  agree  with  the  general  principles  on 
which  Dr.  Gray  proposes  his  arrangement,  we  would  draw  especial 
attention  to  the  very  interesting  nature  and  history  of  the  develop- 
ment of  the  horns  of  this  family  of  animals. 

In  the  Museum  of  the  Royal  College  of  Surgeons  ('  Physiological 
Series,'  No.  179)  will  be  found  a  section  of  part  of  the  os  frontis  and 
of  the  base  of  a  Fallow-Deer's  horn  (Cervus  Dama),  the  growth  of 
which  is  nearly  completed.  It  shows  the  horn  to  be  a  continuation 
of  bone  from  the  outer  table  of  the  skull,  and  the  velvet-like  covering 
of  the  horn  to  be  equally  continuous  with  the  integuments  of  the 
head.  It  shows  also  the  burr  or  pearl  which  has  been  formed  round 
the  base  of  the  horn,  and  illustrates  the  effects  of  this  part  on  the 
growth  of  the  horn. 

In  the  formation  of  the  burr,  which  is  the  last  part  of  the  process, 
and  takes  place  rapidly,  the  osseous  tubercles  of  which  it  is  oomposed 
are  projected  outwards,  and  by  their  pressure  induce  absorption  of 
the  vascular  external  covering;  and  increasing  at  the  same  time  laterally, 
they  enclose  and  compress  the  blood-vessels :  thus  in  a  short  space  of 
time  the  circulation  is  entirely  obstructed,  and  consequently  the  whole 
if  that  once  very  vascular  and  sensible  tegument  loses  its  vitality, 


dries,  shrinks,  and  peels  off,  leaving  the  horn  a  naked  insensible 
weapon.  In  one  of  the  branches  (the  brow  antler)  in  this  prepara- 
tion, the  whole  of  the  vessels  appear  to  have  been  thus  obliterated ; 
in  the  other  a  slight  degree  of  vascularity  remains,  and  one  of  the 
large  external  arterial  branches  is  still  uncompressed  ('Catalogue, 
Physiol.  Series,'  vol.  L).  The  beautiful  preparations  illustrative  of 
theprocess  are  numbered  163  to  187,  both  inclusive. 

The  rapidity  with  which  this  firm  mass  of  bone  is  secreted  is  worthy 
of  note.  The  budding  horns  of  a  male  Wapiti  were  several  inches 
high  in  ten  days  from  their  first  appearance ;  a  month  afterwards  there 
was  an  interval  of  two  feet  between  them,  measuring  from  branch  to 
branch. 

It  is  in  the  spring  generally  that  the  reproduction  of  the  horn  is 
begun.  From  the  place  whence  the  old  horn  had  been  separated  and 
cast,  and  which  at  first  is  apt  to  bleed,  but  soon  is  skinned  over  with 
a  fine  film,  the  new  horn  sprouts.  At  this  time  there  is  a  strong 
determination  of  blood  to  the  head,  great  in  proportion  to  the  demand 
for  such  an  enormous  and  ultimately  solid  secretion.  The  vessels 
from  the  roots  swell,  the  vascular  horn  pushes  up,  protected  by  a 
delicate  and  soft  covering.  In  this  its  early  stage  it  is  nearly  cylin- 
drical, and  the  quantity  of  animal  heat  which  it  contains  may  be  in 
some  degree  imagined  by  gently  grasping  it  with  the  hand.  Gradually 
the  antlers  appear ;  the  whole  '  head,'  to  use  the  sporting  term,  is 
developed,  and  becomes  of  the  firmest  solidity ;  the  animal  feels  its 
powers,  and  proceeds  to  rub  off  the  drying  and  decaying  '  velvet,' 
which  may  be  seen  at  this  period  hanging  from  the  horn  in  ragged 
strips,  against  trees  and  other  resisting  bodies,  leaving  at  last  the 
magnificent  ornament  and  weapon  with  only  the  traces  on  its  now 
hard  surface  of  the  blood-vessels  which  had  produced  it.  Then  it  is 
that  the  deer,  conscious  of  his  strength,  comes  forth  in  all  his  gran- 
deur, ready  to  do  battle  with  any  creature,  even  man  himself,  who 
may  dare  to  invade  his  haunts.  Fierce  fights  ensue,  and  the  strongest 
male  reigns  paramount.  The  rutting  season  dies  away,  spring  returns, 
the  antlers  are  shed,  again  to  be  regenerated  in  time  for  the  season 
of  love. 

In  the  Common  Stag  or  Bed  Deer  (Cervus  Elaphus),  the  shedding 
of  the  horns  takes  place  about  the  end  of  February  or  during  March. 
The  Fallow-Deer  sheds  his  horns  from  about  the  middle  of  April  to 
the  first  weeks  of  May. 

For  the  production  of  these  annually  regenerated  bony  masses 
nature  has  provided  with  her  usual  care.  "  We  find  it  a  common 
principle  in  the  animal  machine,"  says  John  Hunter,  "  that  every  part 
increases  in  some  degree  according  to  the  action  required.  Thus  we 
find  muscles  increase  in  size  when  much  exercised ;  vessels  become 
larger  in  proportion  to  the  necessity  of  supply,  as  for  instance  in  the 
gravid  uterus.  The  external  carotids  in  the  staff  also,  when  his  horns 
are  growing,  are  much  larger  than  at  any  other  time ;  and  I  have 
observed  that  in  inflammation  the  vessels  become  larger,  more  blood 
passes,  and  there  appears  to  be  more  actions  taking  place ;  but  the 
nerves  do  not  seem  to  undergo  any  change.  The  nerves  of  the  gravid 
uterus  are  the  same  as  when  it  is  in  a  natural  state ;  neither  do  the 
branches  of  the  fifth  and  seventh  pair  of  nerves  in  the  stag  become 
larger."    (Hunter,  '  On  the  Blood.') 

But  it  must  not  be  supposed  that  the  antlers  reach  their  full  ampli- 
tude in  the  first  years  of  the  male  deer's  life.  In  the  Stag  or  Red  Deer 
the  horns  of  the  male  do  not  appear  till  its  second  year,  and  the  first 
which  is  shed  {fig.  1,  Series  ii)  is  straight  and  single,  like  a  small  thrust- 
sword  or  dagger,  whence  the  young  male  is  termed  Daguet  by  the 
French.  The  next  horn  has  generally  but  one  antler,  as  in  fig.  2 ;  but  it  has 
sometimes  two,  and  even  three  {figs.  3,  4,  which  are  horns  of  stags  in 
their  third  year).  The  third  horn  has  three  or  four  antlers,  and  some- 
times as  many  as  five  or  six,  which  are  also  the  numbers  of  the 
fourth  {figs.  5,  6).  Up  to  this  time  the  young  male  is  called  a  Young 
Stag — Jeune  Cerf.  The  fifth  horn  bears  five  or  six  antlers  of  the 
degree  of  development  indicated  in  figs.  6,  7,  or  8.  In  this  stage  the 
animal  is  called  by  the  French  Cerf  de  Dix  Cors  jeunement  The 
sixth  horn,  which  the  stag  sheds  at  about  seven  years  of  age,  is  that 
which  bestows  upon  the  stag  the  appellation  of  Cerf  de  Dix  Cors. 

The  proportional  length,  direction,  and  curvature  of  the  antlers 
vary ;  and  it  often  happens  that  there  is  one  more  or  less  on  the  one 
side  than  on  the  other.  Independently  of  the  number  of  antlers,  the 
horns  become  larger,  the  superficial  furrows  more  marked,  the  burr  is 
more  projecting,  and  the  prominences  of  the  frontal  sinus  which 
support  the  horns  become  shorter  and  wider  every  year.  By  such 
signs  is  the  age  of  old  stags,  or  those  of  from  eight  years  upwards, 
determined ;  for  after  the  seventh  year  the  number  of  the  antlers  is 
regulated  by  no  fixed  rule.  They  are  multiplied  towards  the  summit 
of  the  beam,  where  they  are  conjoined  into  a  kind  of  crown  or  palma- 
tion  (figs.  9,  10,  11,  12).  The  oldest  heads  do  not  in  general  present 
more  than  10  or  12  antlers  (Tines,  in  Scotch) ;  but  some  have  been 
seen  that  bore  the  enormous  number  of  33.  Such  was  the  noble 
Cerf  a  66  Cors,  killed  by  the  first  king  of  Prussia,  and  presented  by 
that  monarch  to  Augustus  I.,  elector  of  Saxony  and  king  of  Poland. 
This  noble  head  is  said  to  be  still  preserved  at  Moritsburg. 

In  all  gradations  of  age  after  the  appearance  of  the  antlers,  the 
second  antler  is  more  or  less  approximated  to  the  first  or  brow  antler 
(Maltre  Andouiller  of  the  French,  a  name  given  to  it  because  it  is  the 
largest). 


uof  Stxfi  (Otrcui  Etap),ni).     Left  II 


The  sympathy  between  (hat  put  of  the  system  which 
the  development  of  the  horns  in  the  Deer-Tribe  and  the 
generation  is  most  remarkable.  For  instance,  if  a  stag  is 
when  his  horns  are  in  a  state  of  perfection  the;  will,  it  is 
never  bo  shed  ;  if  the  operation  is  performed  when  the  he* 
the  horns,  it  is  said,  will  never  be  regenerated  ;  and  if  it  ia  d 
secretion  is  actually  going  on,  a  stunted  ill-formed  permanen 
the  result,  more  or  less  developed,  according  to  the  period 
the  sntmal  is  emasculated.  Any  disturbance  of  the  system 
produces  a  corresponding  deterioration  in  the  horn.  In  the  i 
cut,  fig.  a  represents  the  horn  of  a  deer  (forms  Oanadauit) 


castrated 

affirmed, 


during  a  voyage  from  America ;  and  o  a  horn  subsequently  developed 
in  the  French  Menagerie  by  the  same  individual,  which  afterwords 
produced  a  head  of  surprising  dimensions. 

The  same  system  of  development  which  we  have  observed  in  the 
horn  with  branching  antlers  is  in  great  measure  to  be  traced  in  the 
other  leading  form  of  horn,  namely,  the  palmsted  horn.  Taking  the 
ham  of  the  Fallow-Peer  {Ccrvui  Bama)  as  on  example  of  the  latter, 
we  find  the  horn  first  put  forth  by  the  buck  at  two  years  old  (when  he  is 
called  a  Pricket),  a  simple  shaft,  slightly  carved,  the  concavity  tamed 
farwardn  {fig,  1,  Serins  B);  this  curvature  the  horns  retain  throughout 
The  second  year  there  ore  two  antlers  directed  forward*  (fig.  2),  and 


ifigi.  6,  S,  7,  8).  Sometimes  one  or  two  of  these  dentelatious  form 
true  recurrent  antlers  {figi.  6,  6).  Figt.  8  and  9  are  horns  of  the 
fourth  growth,  and  it  will  be  seen  that  they  begin  to  be  divided  above. 
In  the  following  years  the  palm  is  irregularly  and  variously  divided 
(fig:  10,  11,  12,  13),  so  that  the  horns  of  old  busks  sre  very  frequently 
oddly  shaped,  sad  hardly  to  be  recognised.     With  still  more  advanced 
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If 


the  summit  of  the  horn  In  some  oases  begins  to  spread  into  a  palm  1  is  asserted  that  these  polmated  horns  of  the  buck  finish  by  putting 
(fig*-  3,  J),  which  afterwards  increases,  throwing  out  a  greater  or  I  on  the  simple  appearance  of  the  horn  first  developed  (daguet) ;  and 
less  number  of  dentclations  on  its  posterior  and  superior  border  |  states  that  he  in  fact  possessed  the  head  of  a  fallow-deer  which  hod 
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only  simple  horns,  and  whose  teeth  were  ground  down  to  the  very 
roots  by  long  use. 

The  reproduction  of  the  noma  is  annual  in  the  Deer  of  temperate 
and  oold  climates ;  but  it  has  been  supposed  that  some  of  the  species 
inhabiting  hot  climates  do  not  cast  them  every  year.  The  palmated 
horn  seems  to  be  more  especially  given  to  those  deer  which  inhabit 
the  northern  latitudes ;  and  Colonel  Smith  is  of  opinion  that  it  is 
a  provision  to  enable  the  animals  to  remove  the  snow  from  their  food. 

The  dental  formula  of  the  deer  is,  generally  speaking,  the  same  as 
in  the  giraffes,  goats,  antelopes,  sheep,  oxen,  Ac. ;  namely, 

Incisors,  gjCanines,  Q— ;  Molars,  £qj=32. 

Of  the  molars,  both  in  the  upper  and  lower  jaws,  six  are  true 
and  six  false.  In  the  upper  jaw  the  three  first  molars  are  bordered 
by  a  thick  crest  on  their  internal  surface ;  the  three  next  have  all 
the  characters  of  the  molars  in  the  dromedaries.  [Cajcblus.]  In  the 
lower  jaw  the  first  incisor  is  the  longest,  the  second  and  the  third 
rather  decrease,  and  the  fourth  is  very  small ;  all  have  cutting  edges. 
The  two  first  false  molars  are  simple ;  the  third  has  a  process  or 
heel  at  its  posterior  part,  and  the  three  others  do  not  differ  from 
those  of  the  upper  jaw.  In  the  formula  given  above  the  canines  are 
noted  as  absent;  but  this  general  rule  is  not  without  exception, 
some  of  the  species  presenting  canines  similar  to  those  of  the  Musks 
(Mosckus)  in  the  upper  jaw.  The  Muntjak  has  these  teeth  largely 
developed. 

The  Deer-Tribe  possess  the  Lachrymal  Sinus,  or,  as  it  is  often 
termed,  the  Suborbital  Sinus  (Larmiers  of  the  French,  Tear-Pits  of  the 
English,  Crumen  of  others),  even  more  universally  than  the  Antelopes. 
[Ahtilopka.1 

_  The  late  Mr.  Bennett  was  of  opinion  that  the  use  of  the  lachrymal 
sinus,  which  has  long  remained  a  problem  to  zoologists,  must  be 
referred  to  sexual  relations.  In  support  of  this  opinion  he  has 
referred  to  the  condition  of  this  organ  in  some  old  Indian  Deer 
formerly  in  the  possession  of  the  Zoological  Society  in  the  Qardens 
in  Regent's  Park. 

Professor  Owen  at  one  time  conceived  it  possible  that  the  secretion 
of  these  glands,  when  rubbed  upon  projecting  bodies,  might  serve  to 
direct  individuals  of  the  same  species  to  each  other.  He  endeavoured 
to  test  the  probability  of  this  supposition  by  preparing  a  tabular  view 
of  the  relations  between  the  habits  and  habitats  of  the  several  species 
of  Antelopes  and  their  suborbital,  maxillary,  post-auditory,  and 
inguinal  glands,  in  order  to  be  able  to  compare  the  presence  and 
degrees  of  development  of  these  glands  with  the  gregarious  and  other 
habits  of  the  Antelope-Tribe.  He  has  stated  however  that  it  was  evi- 
dent from  this  table  that  there  is  no  relation  between  the  gregarious 
habits  of  the  Antelopes  which  frequent  tide  plains  and  the  presence  of 
the  suborbital  and  maxillary  sinuses ;  since  these,  besides  being  alto- 
gether wanting  in  some  of  the  gregarious  species,  are  present  in  many 
of  the  solitary  frequenters  of  rocky  mountainous  districts.  The  sup- 
position therefore  that  the  secretion  might  serve,  when  left  on  shrubs 
or  stones,  to  direct  a  straggler  to  the  general  herd,  falls  to  the  ground. 
('  ZooL  Proc./  1836.) 

The  osteological  structure  of  the  Deer-Tribe  is  such  as  would  be 
expected  when  it  was  necessary  that  the  bony  framework  should 
exhibit  a  union  of  lightness  and  strength  necessary  for  an  »nimnl 
whose  life  is  to  depend  on  its  agility  and  defensive  powers. 

The  Cervitke  are  widely  spread,  and  seem  capable  of  being  so  modi- 
fied as  to  withstand  the  extremes  of  heat  and  cold. 

The  following  arrangement  of  the  Deer  is  proposed  by  Dr.  J.  E.  Gray : 

A.  The  Deer  of  the  Snowy  Regions  have  a  very  broad  muzzle,  entirely 
covered  with  hair.  The  horns  are  expanded  and  palmate ;  and  the 
fawns  are  not  spotted. 

a.  The  Aldne  Deer  have  no  basal  anterior  snag  to  the  horns,  and 
a  small  bald  muffle  between  the  nostrils,  as  the  genus  Alces. 

b.  The  Rangerine  Deer  have  a  large  basal  anterior  snag  to  the  horns 
close  on  the  crown  or  burr,  and  no  muffle,  as  Tarandut. 

B.  The  Deer  of  the  Temperate  or  Warmer  Regions  have  a  tapering 
muzzle  ending  in  a  bald  muffle.  The  fawns,  and  sometimes  the  adults, 
are  spotted. 

c  The  Elaphine  Deer  have  a  distinct  anterior  basal  snag  to  the  horns, 
the  muffle  broad,  and  separated  from  the  lip  by  a  hairy  band ;  and 
the  tuft  of  hair  on  the  outside  of  the  hind  leg,  above  the  middle  of 
the  metatarsus,  as  Cervus  and  Dana. 

d.  The  Ruaine  Deer  have  a  distinct  anterior  basal  snag  to  the  horns ; 
the  muffle  very  high,  and  not  separate  from  the  edge  of  the  lips ;  and 
the  tuft  of  hair  on  the  outside  of  the  hind  leg,  above  the  middle  of  the 
metatarsus,  as  Rucervus,  Panolia,  Rusa,  Axis,  Hydaphus,  and  Cervulus. 

e.  The  Capreoline  Deer  have  no  basal  anterior  snag  to  the  horns, 
the  first  branch  being  some  distance  above  the  burr ;  the  crumen  (and 
pit  in  tho  skull)  generally  small,  as  Capreolus,  Cariacus*  Blattocerut, 
Furcifer,  Coassus,  and  Pudu. 

The  Aldne  and  Rangerine  Deer  are  confined  to  the  northern  part 
of  both  continents ;  the  Elaphine  and  Rusine  Deer  to  the  Eastern 
World  (the  latter  almost  exclusively  to  the  warmer  part  of  Asia) ;  all 
the  Capreoline  Deer  are  peculiar  to  America.  The  only  exception  to 
these  rules  are—the  Wapiti  Deer  of  the  Elaphine  group  is  found  in 
Northern  America,  and  the  Roe-Buck  and  Ahu  of  the  Capreoline 
group  are  found  in  Europe  and  Northern  Asia.  | 


The  following  is  an  arrangement  of  the  genera  and  species  of  the 
tribe  Cervina  of  Gray : — 
Sub-Tribe  1.  Alcbjs. 
GenuB,  Alee*, 

1.  A.  Malehis,  the  Elk. 
Sub-Tribe  2.  Rahqzrim. 

Genus,  Tarandut. 

2.  T.  Rangi/er,  the  Caribou  or  Rein-Deer. 
Sub-Tribe  3.  Elaphtc*.  * 

Genus,  Cervus. 

8.  C.  Canadensis,  the  Wapiti. 

4.  £  £fapfat«,  the  Stag. 

5.  C.  Barbaras,  the  Barbery  Deer. 

6.  C.  WaUichU,  the  Bara  Singa. 

7.  C.  affinis,  the  Saul-Forest  Stag. 

8.  C.  Sika,  the  Sika. 
Genus,  Dama. 

9.  2).  vulgaris,  the  Fallow-Deer. 
Sub-Tribe  4.  Rubin  A 

Genus,  Panolia. 

10.  P.  Eld*,  the  Sungnal 
Genus,  Rucervus. 

11.  R  DuvauceUU,  the  Bahrainga. 
Genus,  Rusa. 

12.  R  Aristoldis,  the  Samboa 

13.  R  Dvnorpke,  the  Spotted  Rusa, 

14.  R  Hippdaphus,  the  Mijangan  Banjo*, 

15.  R  equinus,  the  Samboe. 

16.  R  Peronii,  the  Smaller  Rusa. 

17.  R  Philippinus,  the  Philippine  Rusa. 

18.  R  lepida,  the  Sundevall  Rusa. 
Genus,  Axis. 

19.  A.  maculala,  the  Axis. 

20.  A.  pstudaxis,  the  Spotted  Axis. 
Genus,  Hydaphus. 

21.  H.  porcinus,  the  Lugna  Para. 
Genus,  Cervulus. 

22.  C.  vaginalis,  the  Kijang. 

23.  C.  moschatus,  the  Kegan. 

24.  C.  Reevesii,  the  Chinese  Muntjak. 
Sub-Tribe  5.  Caprsolixa. 

Genus,  Capreolus. 

25.  C.  Capraa,  the  Roe-Buck. 

26.  C.  Pygargus,  the  Ahu. 
Genus,  Blastocerus. 

27.  B.  paludosus,  the  Guazupuco. 

28.  £.  campestris,  the  Mazame. 
Genus,  Furcifer. 

29.  F.  AnHsiensis,  the  Tarush. 

30.  F.  Enamel,  the  GuemuL 
Genus,  Cariacus. 

31.  C.  Virginianus,  the  American  Deer. 

32.  C.  Mexicanus,  the  Mexican  Deer. 

83.  C.  leucurus,  the  White-Tailed  Deer. 

84.  C.  nemoraUs,  the  Cariaoou  Deer. 

35.  C.  punctulatus,  the  Californian  Roe. 

36.  a  Lcwisii,  the  Black-Tailed  Deer. 

37.  C.  inacrotis,  the  Mule-Deer. 
Genus,  Coassus. 

38.  C.  netnorkagus,  the  Gauzu-viva. 
89.  C.  ru/us,  the  Cuguacu-ete. 

40.  C.  supereUiaris,  the  Eye-Browed  Brocket 

41.  C.  omritus,  the  Large-Eared  Brocket 
Genus,  Pudu. 

42.  P.  humilis,  the  Venada. 

In  selecting  a  few  of  these  animals  for  description  we  shall  follow 
the  above  arrangement : — 

1.  Alces  Malchis,  the  Elk  or  Moose.  This  animal  is  the  Alces  Anti* 
quorum  of  Riippell ;  Cervns  Alces  of  LinnsBus ;  Moose  Deer,  Moose  or 
Elk,  American  Black  Elk,  Flat-Horned  Elk,  of  English  writers; 
the  Eland  and  Orignal  of  Buffon  and  others ;  Elch  of  the  Germans ; 
Loss  of  the  Russians ;  Alces  of  Coear ;  Alee  of  Pliny. 

"This  animal  is  the  largest  of  the  genus,  being  higher  at  the 
shoulders  than  the  horse;  its  horns  weigh  sometimes  near  50 lbs. 
Accordingly,  to  bear  this  heavy  weight  its  neck  is  short  and  strong, 
taking  away  much  of  the  elegance  of  proportion  so  generally  predomi- 
nant in  the  deer.  But  when  it  is  asserted  that  the  elk  wants  beauty  or 
majesty,  the  opinion  can  be  entertained  by  those  who  have  seen  the 
female  only,  the  young,  or  the  mere  stuffed  specimens;  for  us,  who 
have  had  the  opportunity  of  viewing  the  animal  in  all  the  glory  of  its 
full-grown  horns,  amid  the  scenery  of  his  own  wilderness,  no  animal 
could  appear  more  majestio  or  more  imposing.  It  is  however  the 
aggregate  of  his  appearance  which  produoes  this  effect ;  for  when  the 
proportions  of  its  structure  are  considered  in  detail  they  certainly 
will  seem  destitute  of  the  harmony  of  parts  which  in  the  imagination 
produoes  the  feeling  of  beauty.  The  head  measuring  above  two  feet 
in  length  is  narrow  and  clumsily  shaped  by  the  swelling  upon  the 
upper  part  of  the  nose  and  nostrils;  the  eye  is  proportionably  small, 
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and  mink  ;  the  earn  long,  hairy,  and  asinine  ;  th«  neck  and  withers  are 
surmounted  by  a  heavy  mane ;  and  the  throat  furnished  with  long 
coarse  hair,  and  in  younger  specimens  encumbered  with  a  pendulous 
gland  :  these  give  altogether  an  uncouth  character  to  this  part  of  the 
anltnul  Ita  body  however  is  round,  compact,  and  short ;  the  tail  not 
more  that]  four  inches  long ;  and  the  legs,  though  very  long,  are 
remarkably  clean  and  firm  ;  thia  length  of  limbs  and  the  overhanging 
lips  have  caused  the  ancients  to  fancy  that  it  grazed  walking  back- 
wards. The  hair  of  the  animal  is  coarse  and  angular,  breaking  if  bent. 
Its  movements  are  rather  heavy,  and  the  shoulders  being  higher  than 
the  croup,  it  does  not  gallop,  but  shuffles  or  ambles  along,  its  joints 
cracking  at  every  step,  with  a  sound  heard  to  some  distance.  Increas- 
ing its  speed,  the  hind  feet  straddle  to  avoid  treading  on  ita  fore  heels, 
tossing  the  head  and  shoulders  like  a  horse  about  to  break  from  a  trot 
to  a  gallop.  It  does  not  leap,  but  steps  without  effort  over  a  fallen 
tree,  a  gate,  or  a  split  fence.  During  ita  progress  it  holds  the  nose  up, 
so  s>  to  lay  the  horns  horizontally  back.  Thia  attitude  prevents  ita 
seeing  the  ground  distinctly  ;  and  aa  the  weight  is  carried  very  high 
upon  the  elevated  legs  it  is  said  sometimes  to  trip  by  treading  on  ita 
fore  heels,  or  otherwise,  and  occasionally  to  give  itself  a  heavy  fall. 
It  is  probably  owing  to  this  occurrence  that  the  elk  was  believed  by 
the  ancients  to  have  frequent  attacks  of  epilepsy,  and  to  be  obliged  to 
smell  its  hoof  before  it  could  recover ;  hence  the  Teutonic  name  of 
Elend  (miserable),  and  the  reputation  especially  of  the  fore  hoofs  aa 
a  specific  against  the  disease."  (Smith.)  The  Elk  is  an  inhabitant  of 
woods  in  the  northern  parts  of  both  continents. 

In'Aperfect  Description  of  Virginia'  (small  Jto.  1649),  we  find  it 
thus  written :  "  The  elites  are  as  great  as  oxen,  their  horns  six  foot 
wide,  and  have  two  calves  at  a  time."  Heame  remarks  that  the  horns 
of  the  Moose  occasionally  exceed  60  lbs.,  and  that  their  texture  is  harder 
than  that  of  any  other  deer-horns  to  be  found  in  the  Fur  Countries. 
Lawaon  ('Nat.  Hist,  of  Carolina')  says,  "  The  oik  is  a  monster  of  the 
venison  sort.  His  skin  is  used  almost  in  the  same  nature  as  the 
buffelo's  (bison's).'  Some  take  Mm  for  the  red  deer  of  America,  but 
he  is  not ;  for  if  brought  and  kept  in  company  with  one  of  that  sort, 
he  will  never  couple.  ....  His  horns  exceed  (in  weight)  all 
creatures  which  the  New  World  affords."  Richardson  states  that  he 
has  been  informed  that  the  males  sometimes  attain  a  weight  of  eleven 
or  twelve  hundred  pounds. 

"  The  flesh  of  tha  moose  is  very  good,  though  the  grain  is  but  coarse, 
and  it  is  much  tougher  than  any  other  kind  of  venison.  The  nose  is 
moat  excellent,  as  is  also  the  tongue,  though  by  no  moans  so  fat  and 
delicate  as  that  of  the  common  deer  (rein-deer).  The  fat  of  the  intes- 
tines is  hard  like  suet ;  but  all  the  external  fat  is  soft  like  that  of  a 
breaat  of  mutton,  and  when  put  into  a  bladder  is  as  fine  sa  marrow. 
In  thia  they  differ  from  all  the  other  species  of  dear,  of  which  the 
external  fat  is  as  hard  aa  that  of  the  kidniee."  (Hearue.)  In  the 
'  Perfect  Description  of  Virginia,'  above  quoted,  it  is  stated  that  the 
"  skina  make  good  buffo,  and  the  flesh  ss  good  as  beefe."  Lawson, 
though  he  speaks  of  the  good  qualities  of  the  skin,  does  not  seem  to 
have  so  high  an  opinion  of  the  flesh.  "His  flesh,"  says  Lawson,  "is 
not  so  sweet  as  the  leaser  deem"  Richardson  remarks  that  the  flesh 
of  the  moose  is  more  relished  by  the  Indians  and  residents  in  the  Fur 
Countries  than  that  of  any  other  animal,  and  principally,  he  believes, 
on  account  of  the  soft  fat.  In  his  opinion,  corroborating  the  old  book 
above  quoted,  the  flesh  bears  a  greater  resemblance  in  ita  flavour  to 
beef  than  to  venison. 

The  same  author  describes  the  dung  of  the  animal  aa  being  in  the 
form  of  brown  oval  pellets,  and  such  were  the  droppings  from  the 
individuals  kept  at  the  Gardens  of  the  Zoological  Society  in  the  Regent's 
Park.  "The  akina,"  Sir  John  Richardson  observes,  "when  properly 
dressed,  make  s  soft,  thick,  pliable  leather,  excellently  adapted  for 
mocasins,  or  other  articles  of  winter  clothing.  The  Dog- Ribs,"  he  adds, 
"excel  in  the  art  of  dressing  the  skins,  which  is  done  in  the  following 


split  longitudinally  ;  they  are  then  repeatedly  moistened  and  rubbed, 
after  being  smeared  with  the  brains  of  the  animal,  until  they  acquire 
a  soft  spongy  feel ;  and  lastly,  they  are  suspended  over  a  fire  made  of 
rotten  wood  until  they  are  well  impregnated  with  the  smoke.  The 
last-mentioned  process  imparls  a  peculiar  odour  to  the  leather,  and  has 
the  effect  of  preventing  it  from  becoming  eo  hard  after  being  wet  aa  " 
would  otherwise  do."     {'  Fauna  Bore ali -Americana.') 

"  Du  Pratz,"   writes   Sir  John  Richardson,  "  informs  us  that  in  h 
time  moose-deer  were  found  as  far  south  as  the  Ohio,  and  Denya  saya 
that  they  were  once  plentiful  on  the  island  of  Cape  Breton,  though 
at  the  time  he  wrote  they  had  been  extirpated.     At  present,  according 
to  Dr.  Godman,  they  are  not  known  in  the  State  of  Maine,  but  they 
exist  in  considerable  numbers  in  the  neighbourhood  of  lbs  Bay  of 
Fundy.    They  frequent  the  woody  fracte  in  the  Fur  Countries  to  thcir 
most  northern  limit.     Several  were  seen  un  Captain  Franklin's  ex| 
dition  at  the  mouth  of  the  Mackenzie  River,  feeding  on  the  willov 
which  owing  to  the  rich  alluvial  deposits  on  that  great  river  extend 
the  shores  of  the  Arctic  Sea  in  1st.  69°.    Farther  to  the  eastward, 
towards  the  Coppermine  River,  they  are  not  found  in  a  higher  lati- 
tude than  fl5*,  on  account  of  the  scarcity  on  the  Barren  Grounds  of 
the  aspen  and  willow,  which  constitute  their  food.      I  have  not  been 
able  to  ascertain  whether  they  occupy  the  whole  width  of  the  cnu- 
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them  high  up  on  the  eastern  declivity 
of  the  Rocky  Mountains  near  tha  sources  of  the  Elk  River,  but  I 
suspect  that  they  are  rarely,  if  ever,  found  to  the  westward  of  the 
Mountains.  Authors  mention  that  the  moose  generally  form  small 
herds  in  Canada. 


"In  the  more  northern  parts  the  moose-deer  ia  quite  a  solitary 
animal,  more  than  one  being  very  seldom  seen  at  a  time,  unless  during 
the  rutting  season,  or  when  the  female  is  accompanied  by  her  fawns. 
It  has  the  sense  of  hearing  in  very  great  perfection  and  is  the  moat 
shy  and  wary  of  all  the  deer-species,  and  on  this  account  tha  art  of 
moose-hunting  is  looked  upon  as  the  greatest  of  an  Indian's  acquire- 
ments, particularly  by  the  Crees,  who  take  to  themselves  the  credit  of 
being  able  to  instruct  the  hunters  of  every  other  tribe.  The  skill  of 
a  moose-hunter  ia  moat  tried  in  the  early  part  of  the  winter;  for 
during  the  summer  the  moose,  aa  well  sa  other  animals,  are  so  much 
tormented  by  lnusquitoes  that  they  become  regardless  of  the  approach 
of  man.  In  the  winter  the  hunter  tracks  the  moose  by  its  foot 
marks  in  the  snow,  and  it  is  necessary  that  he  should  keep  constantly 
to  leeward  of  the  chase  and  make  his  advances  with  the  utmost 
caution,  for  the  rustling  of  a  withered  leaf  or  the  cracking  of  a  rotten 
twig  is  sufficient  to  alarm  the  watchful  beast.  The  difficulty  of 
approach  is  increased  by  a  habit  which  the  moose-deer  has  of  mAing 
daily  a  sharp  turn  in  its  route,  and  choosing  a  place  of  repoae  so 
near  some  part  of  its  path  that  it  can  hear  the  least  noise  made  by 
one  that  attempts  to  track  it.  To  avoid  thia  the  judicious  hunter, 
instead  of  walking  in  the  animal's  footsteps,  farms  bis  judgment  from 
the  appearance  of  the  country  of  the  direction  it  is  likely  to  have 
taken,  and  makes  a  circuit  to  leeward  until  he  again  finds  the  track. 
This  manoeuvre  is  repeated  until  he  discovers,  by  the  softness  of  the 
snow  in  the  foot-marks  and  other  signs,  that  be  is  verv  near  the 
chase.  He  then  disencumbers  himself  of  everything  that  might 
embarrass  his  motions,  and  makes  his  approach  in  the  moat  cautious 
manner.  If  be  gets  close  to  the  animal  s  lair  without  being  seen,  it 
ia  usual  for  him  to  break  a  small  twig,  which  alarming  the  moose,  it 
instantly  starts  up,  but  not  fully  aware  of  the  danger  equate  on  its 
hams  and  voids  its  urine  preparatory  to  setting  oft  In  this  posture 
it  presents  the  fairest  mark,  and  the  hunter's  shot  seldom  falls  to  take 
effect  in  a  mortal  part.  In  the  rutting  season  the  bucks  lay  aside 
their  timidity,  and  attack  every  animal  that  comes  in  their  way,  and 
even  conquer  their  fear  of  man  himself.  The  hunters  then  bring 
them  within  gun-shot  by  scraping  on  the  blade-bone  of  a  deer  and 
by  whistling,  which,  deceiving  the  mate,  he  blindly  hastens  to  the  spot 
to  assail  his  supposed  rival.  If  the  hunter  fails  in  giving  it  a  mortal 
wound  as  it  approaches,  he  shelters  himself  from  its  fury  behind  a 
tree,  and  I  have  heard  of  several  instances  in  which  the  enraged 
animal  has  completely  stripped  the  berk  from  the  trunk  of  a  large 
tree  by  striking  with  ita  fore  feet." 

With  respect  to  the  food  of  the  Moose  the  same  traveller  says, 
"  Their  legs  are  eo  long,  and  their  necks  so  short,  that  they  cannot 
graze  on  the  level  ground  like  other  animals,  but  are  obliged  to 
browse  on  the  tops  of  large  plants  and  the  leaves  of  trees  in  the 
summer,  and  in  winter  they  always  feed  on  the  tops  of  willows  and 
the  small  branches  of  the  birch-tree,  ou  which  account  they  are  never 
found  during  that  season  but  in  suoh  places  aa  can  afford  them  a 
plentiful  supply  of  their  favourite  food ;  and  although  they  have  no 
fore  teeth  in  the  upper  jaw,  yet  I  have  often  seen  willon  9  and  small 
birch-trees  cropped  by  them  in  the  same  manner  as  if  they  had  been 
out  by  a  gardener's  shears,  though  some  of  them  were  not  smaller 
n  pipe-stem.    They  » 
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the  evergreen  leaves  of  the   Waltheria  Shallon  form,  according  to 
Lewis  and  Clark,  a  favourite  part  of  tho  food  of  the  moose-deer. 

Mr.  Lloyd  ('  Field  Sports  of  the  North  of  Europe,'  vol  ii.)  observes 
that  the  Elk  was  at  one  time  numerous  in  most  parts  of  Sweden 
and  Norway;  but  owing  to  the  increased  population  and  other 
causes  it  is  now  only  to  be  met  with  in  particular  districts.  In 
Scania,  he  adds,  the  most  southern  piovince  of  Sweden,  where  elks 
once  abounded,  none  are  now  to  be  found. 

M.  Nilsson  states  that  the  Elk  cannot  endure  so  cold  a  climate  as 
the  stag,  64°  of  latitude  being  the  ex1  reme  limit  at  which  it  is  met 
with  in  the  Scandinavian  peninsula. 

Mr.  Lloyd  states  that  the  period  of  gestation  is  about  nine  months, 
and  that  the  female  brings  forth  about  the  middle  of  May  from  one 
to  three  young  ones ;  but  it  is  seldom  that  she  has  more  than  two. 
At  this  period  the  mother  retires  alone  to  the  wildest  recesses  of 
the  forest.  After  a  lapse  of  two  or  tliree  days,  the  fawns,  which  are 
of  a  light  brown  colour,  have  sufficient  strength  to'  follow  their  dam 
everywhere ;  they  keep  with  her  until  they  are  in  their  third  year, 
when  she  leaves  them  to  shift  for  themselves. 

Mr.  Lloyd  thus  describes  the  habit*  and  uses  of  the  European  Elk : 
— "The  elk  is  a  long-lived  animal;  he  does  not  attain  to  his  full 
growth  ufttil  after  his  fourteenth  year.  At  least  so  it  is  to  be 
presumed,  as  up  to  that  period  his  horns,  which  are  of  a  flat  form, 
are  annually  provided  with  an  additional  branch.  He  sheds  his 
horns  about  the  month  of  February  in  each  year.  The  female  elk, 
unlike  the  rein-deer  of  that  sex,  has  no  horns.  The  horns  of  the 
young  male  elk  are  perceptible  nine  months  after  its  birth :  for  the 
first  year  they  are  cylindrical  and  short ;  the  second  year  they  are 
about  a  foot  in  length,  but  not  branched ; ,  the  third  year  two  points 
are  discernible ;  the  fourth  year  three ;  the  fifth  year  they  are  full 
grown  in  length.  From  that  time  forward  they  yearly  increase  in 
breadth  and  in  the  number  of  branches  until  were  are  as  many  as 
fourteen  on  each  horn. 

"  By  nature  the  elk  is  timorous,  and  he  usually  flies  at  the  sight 
of  man.  In  the  rutting  season,  however,  like  other  animalB  of  the 
deer  kind,  he  is  at  times  rather  dangerous.  His  weapons  are  his 
horns  and  hoofs ;  he  strikes  so  forcibly  with  the  latter  as  to  annihilate 
a  wolf  or  other  large  animal  at  a  single  blow.  It  is  said  that  when 
the  elk  is  incensed,  the  hair  on  his  neck  bristles  up  like  the  mane  of 
a  lion,  which  gives  him  a  wild  and  frightful  appearance. 

"  The  usual  pace  of  the  elk  is  a  high  shambling  trot,  and  his  strides 
are  immense,  but  I  have  known  turn  when  frightened  to  go  at  a 
tremendous  gallop.  In  passing  through  thick  woods  he  carries  his 
horns  horizontally,  to  prevent  them  from  being  entangled  in  the 
branches.  From  the  formation  of  his  hoofs  he  makes  a  great  clattering, 
like  the  rein-deer  when  in  rapid  motion.  In  the  summer  season  the 
elk  usually  resorts  to  morasses  and  low  situations;  for,  like  other 
animals  of  the  deer  kind,  he  frequently  takes  to  the  water  in  warm 
weather ;  he  is  an  admirable  swimmer.  In  the  winter  time  he  retires 
to  the  more  sheltered  parts  of  the  forest,  where  willow,  ash,  Ac.  are 
to  be  found ;  as  from  the  small  boughs  of  these  trees  he  obtains  his 
sustenance  during  that  period  of  the  year.  In  the  summer  and 
autumn  the  elk  is  often  to  be  met  with  in  small  herds,  but  in  the 
winter  there  are  seldom  more  than  two  or  three  in  company.  At 
the  latter  season  indeed  he  is  frequently  alone. 

"  The  flesh  of  the  elk,  whether  fresh  or  smoked,  is  very  excellent ; 
the  young  are  particularly  delicious.  According  to  Mr.  Nilsson,  it 
resembles  in  taste  that  of  the  stag.  The  tongue  and  the  nose  are 
thought  to  be  great  delicacies  in  Scandinavia  as  well  as  in  America. 
Great  virtue  was  once  placed  in  the  hoof  of  that  animal,  as  parings 
of  it  were  supposed  to  be  a  specific  against  the  falling  sickness  and 
other  disorders;  but  this  idle  notion  must  by  this  time,  I  should 
think,  be  nearly  exploded.  The  skin  is  convertible  to  many  purposes, 
and  is  very  valuable.  Mr.  Greiff  Bays : — '  It  is  not  long  since  that  a 
regiment  was  clothed  with  waistcoats  made  from  the  hides  of  those 
animals,  which  were  so  thick  that  a  ball  could  scarcely  penetrate 
them.'  He  adds  further,  that  '  when  made  into  breeches,  a  pair  of 
them  among  the  peasantry  of  former  days  went  as  a  legacy  for 
several  generations.' 

"  The  elk  is  easily  domesticated :  several  instances  have  come  to 
my  knowledge.  I  had  a  fawn  in  my  own  possession  a  year  ago,  but 
from  want  of  proper  nurture  it  died.  Formerly  these  animals  were 
made  use  of  in  Sweden  to  draw  sledges,  but  owing,  as  it  was  said,  to 
their  speed  frequently  accelerating  the  escape  of  people  who  had  been 
guilty  of  murders,  or  other  crimes,  the  use  of  them  was  prohibited 
under  great  penalties.  Though  I  apprehend  those  ordinances  if  not 
abrogated  are  obsolete,  I  am  not  aware  that  the  elk  is  ever  made  use 
of  in  that  kingdom  at  the  present  day,  either  to  draw  a  sledge  or 
for  other  domestic  purposes. 

"In  Sweden,  as  I  have  observed,  it  is  contrary  to  law  at  this 
particular  time  to  kill  the  elk  at  any  season  of  the  year :  this  is  not 
the  case  in  Norway ;  for  in  that  country  as  1  have  just  shown,  these 
animals  may  be  destroyed  with  certain  limitations  as  to  numbers, 
from  the  1st  of  July  to  the  1st  of  November  inclusive.  The  penalty 
however  for  killing  an  elk  out  of  season  in  Norway  is  very  much 
heavier  than  in  Sweden ;  it  amounts  indeed,  including  legal  expenses, 
Ac,  to  about  202.,  which  is  no  inconsiderable  sum  in  that  kingdom." 
(Lloyd,  'Northern  Field  Sports/  vol.  ii.  p.  329  et  seq.) 
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2.  Tarandus  Rangifer  (Bonaparte),  the  Rein-Deer.  This  animal  has  a 
multitude  of  synonyms.  It  is  the  Cerws  Tarandus,  Linnaeus  ;  Cervus 
Rangifer,  Ray ;  Ccrvus  Grrccnlandicut,  Brisson ;  Cervut  coronatut,  Geoffroy ; 
Rangifer  Tarandug,  Gray ;  Cerwspalmatus,  Johnston ;  Tarandut,  Pliny ; 
Rangifer,  Gesner ;  the  Rein-Deer,  Caribou,  and  Greenland  Buck  of 
English  writers ;  Renthier,  Renhirsch  of  the  Germans ;  Renne  of 
Buffon;  Carreboeuf  of  the  French  Canadians;  and  Oleen  of  the 
Russians.  Several  varieties  have  been  recognised ;  amongst  others,  a 
small  variety  which  goes  by  the  following  names  : — 

1.  Woodland  Caribou. 

2.  Great  Caribou  of  the  Rocky  Mountains. 

3.  Labrador  or  Polar  Caribou. 

4.  Siberian  Rein-Deer. 

5.  Newfoundland  Caribou. 

On  this  animal  Dr.  J.  E.  Gray  observes  that  it  "varies  exceedingly 
in  Bize.  In  the  British  Museum  there  are  specimens  varying  from 
41  to  50  inches  high  at  the  withers." 

Richardson  observes,  "  There  are  two  well-marked  and  permanent 
varieties  of  Caribou  that  inhabit  the  Fur  Countries :  one  of  them 
(Woodland  Caribou)  confined  to  the  woody  and  more  southern  district ; 
and  the  other  (Barren-Ground  Caribou)  retiring  to  the  woods  only 
in  the  winter,  but  passing  the  summer  on  the  coast  of  the  Arctic 
Seas,  or  on  the  Barren  Grounds  so  often  mentioned  in  this  work." 
('Faun.  Bor.-Amer.,'  p.  299.) 

The  large  Siberian  variety  is  ridden  on  by  the  Tungusians.  They 
also  use  them  for  draught,  as  the  Laplanders  do  the  smaller 
variety. 

They  have  a  large  variety  in  Newfoundland,  nearly  as  large  as  a 
heifer.  They  have  very  large  and  heavy  horns.  There  are  some 
horns  of  this  variety  in  the  British  Museum.  Dr.  Middendorf 
informed  Dr.  J.  E.  Gray  that  the  horns  of  the  large  Siberian  variety 
were  as  large  as  and  greatly  resembled  the  horns  from  Newfoundland 
in  the  Museum  collection. 

Pallas  observes, "  America  forte  continuo,  gregatim  verno  tempore 
per  glades  admigrant,  paulo  diversi  a  Siberia  urguibinis  et  vero- 
simillime  Americani."     ('  Zool.  Ross.  Asiat'  i  208.) 

In  winter  the  hair  of  the  Rein-Deer  is  long,  thick,  gray-brown  ; 
neck,  rump,  belly,  ring  round  the  hoof,  and  end  of  nose,  white.  In 
summer  the  same  animal  has  short  dark  sooty-brown  hair,  with  the 
parts  which  are  white  in  winter  being  rather  paler  gray-brown. 

The  tame  Rhendeer,  or  Rein-Deer,  of  the  Laplanders,  is,  according 
to  Hoffberg  ('  Amsen.  Acad.,'  vol.  iv.),  at  the  end  of  his  back  an  ell 
and  a  half  high,  and  his  length,  from  horns  to  tail,  is  two  ells,  whilst 
from  the  navel  to  the  back-bone  he  measures  three-quarters  of  an  ell. 
On  casting  his  coat  his  hair  is  at  first  brownish-yellow,  but  as  the 
dog-days  approach  it  becomes  whiter,  till  it  is  at  last  almost  entirely 
white.  Round  the  eye  the  colour  is  always  black.  The  longest  hair 
is  under  the  neck ;  the  mouth,  tail,  and  parts  near  the  latter  are  white, 
and  the  feet,  at  the  insertion  of  the  hoof,  are  surrounded  with  a  white 
ring.  The  hair  of  the  body  is  so  thick  that  the  skin  cannot  be  seen 
when  it  is  put  aside,  for  it  stands  erect,  as  in  other  animalB  of  the  same 
genus,  but  is  much  thicker.  When  the  hair  is  cast  it  does  not  come 
away  with  the  root,  but  breaks  at  the  base. 

The  horns  are  cylindrical,  with  a  short  branch  behind,  compressed 
at  the  top  and  palmated  with  many  segments,  beginning  to  curve 
back  in  the  middle,  and  an  ell  and  a  quarter  long.  A  single  branch 
sometimes,  but  seldom  two,  springs  from  each  horn  in  front,  very  near 
the  base,  frequently  equalling  the  length  of  the  head,  compressed 
at  the  top  and  branched.  The  distance  between  the  tips  equals  the 
length. 

The  horns  of  the  female  are  like  those  of  the  male,  but  less,  more 
slender,  and  not  so  much  branohed.  She  has  four  true  paps  and  two 
false  ones. 

The  horns  grow  in  the  usual  manner,  and  during  the  early  part  of 
their  growth  are  extremely  sensible,  and  suffer  from  the  clouds  of 
gnats  {CSUex  pipiens)  that  form  one  of  the  persecutions  of  both  deer 
and  owner.  About  autumn,  before  rutting  time,  they  have  become 
hard,  and  the  velvet  is  rubbed  off.  Towards  the  end  of  November 
the  male  loses  his  horns,  but  the  female  retains  hers  till  she  brings 
forth ;  if  barren,  she  drops  them  in  the  beginning  of  November. 
The  wild  animal  grows  to  a  much  larger  size  than  those  which  are 
tamed. 

Geographical  Distribution. — Northern  Europe,  Asia,  and  America. 
Captain  James  Clark  Ross,  in  the  Appendix  to  Sir  John  Ross's  '  Last 
Voyage,'  says  that  although  this  animal  was  seen  in  great  numbers  on 
the  isthmus  of  Boothia,  only  one  individual  was  killed  in  the  course 
of  their  late  voyage.  It  was  a  fine  buck,  of  larger  size  than  ordinary, 
and  weighed  250  lbs. ;  the  average  of  those  killed  at  Spitsbergen  and 
Melville  Island  did  not  exceed  half  that  weight.  The  does  arrive 
about  the  middle  of  April,  the  bucks  nearly  a  month  later ;  and  herds 
of  several  hundreds  were  seen  about  the  isthmus  towards  the  end  oi 
May.  Although  they  migrate  towards  the  middle  of  September  to 
milder  climes,  yet  stragglers  are  occasionally  seen  in  the  winter. 
They  are  indeed  spread,  as  Mr.  Bennett  observes,  "  abundantly 
through  all  the  habitable  parts  of  the  arctic  regions  and  the  neigh- 
bouring countries,  extending  in  the  New  Continent  to  a  much  lower 
latitude  than  in  the  Old,  and  passing  still  farther  south  on  all  the 
principal  mountain  chains.    In  America  the  southern  limit  Xj^he 
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Heads  o!  two  old  bosk  Csribou  of  iho  Barren  Grounds.    From  Bit  Jolin 
nichnrdnon'ri  rail  liken  from  Captain  Bank's  drawings. 

Rein-Deer  across  nearly  the  whole  continent  appears  to  bo  about  the 
parallel  of  Quebec;  but  the  animal  is  most  numeroue  between  63° 
and  06*  N.  lat,  FMbg  westward  it  ia  (aid  to  be  unknown  in  the  islands 
interposed  between  America  and  Asia,  but  is  again  abundant  in 
Eamtchatka,  throughout  nearly  the  whole  of  Siberia,  in  Northern 
Russia,  Sweden,  and  Norway,  and  more  especially  in  Finmark  and 
Lapland.  In  these  Utter  countries  the  numbers  of  the  few  wild  herds 
that  still  exist  an  Buffering  a  constant  diminution,  every  art  being 
put  in  practice  by  the  hardy  natives  to  reclaim  and  domestioate  an 
animal  which  constitutes  their  sole  property,  the  source  of  all  their 
comforts,  and  the  very  means  of  their  existence ;  without  which 
their  land  would  actually  be,  as  at  a  first  glance  it  seems,  a  bleak 
and  uninhabitable  desert.  According  to  M.  Cuvier,  the  Baltic  forms 
in  Europe  its  southern  limit;  in  Asia  however  it  extends  along  the 
Ural  chain  to  the  foot  of  the  Caucasus ;  and  we  have  the  authority 
of  a  passage  in  Ceeaar'B  '  Commentaries,'  which  can  scarcely  apply  to 
any  other  animal,  for  Ita  having  existed  in  bis  day  in  the  Heroynian 
Forest.  The  boundaries  of  this  immense  tract  of  woodland  are 
certainly  not  very  well  defined ;  but  this  location  would  imply,  at 
all  events,  a  more  southern  European  habitat  than  any  that  is  at 
present  known.  Again,  crossing  the  ocean,  we  find  the  Rein-Deer 
at  Spitsbergen,  in  Greenland,  and  in  Newfoundland ;  but  it  has 
been  said  by  Pennant,  and  this  has  been  repeated  by  Sir  John 
Richardson,  iu  his  valuable  zoology  of  the  Fur  Countries  of  North 
America,  not  to  be  known  in  Iceland..  This  statement,  which  was 
scarcely  true  at  the  time  when  Pennant  wrote,  is  not  by  any  means 
Correct  aa  refers  to  the  present  day.  About  eighty  years  since,  as 
we  learn  from  Tan  Troil  a  '  Letters  on  Iceland,  thirteen  of  these 
animals  were  imported  from  Norway,  ten  of  which  dying  on  the 
passage,  only  three  were  landed.  These  were  turned  out  into  the 
mountains,  and  have  since  multiplied  to  such  an  extent  in  the  interior 
and  unfrequented  parts  of  the  country  that  their  progeny  was  esti- 
mated by  Count  Trmmpe,  the  governor,  in  1869,  the  period  of  Dr. 
Hooker's  visit,  at  no  less  than  5000  head  Hards  of  forty,  sixty,  or 
even  a  hundred  individuals,  are  said,  both  by  Dr.  Hooker  and  by  Sir 
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Qeorge  Mackenzie,  who  visited  the  island  in  the  following  summer, 
to  be  not  uncommon  in  the  mountains.  They  are  however  of  little 
use  to  the  inhabitants,  who  have  made  no  attempts  to  domesticate 
them,  and  are  too  poor  to  purchase  powder  and  ball  for  their  destruc- 
tion. It  does  not  appear  indeed  that  they  are  muoh  sought  after, 
the  cow  and  the  sheep  thriving  extremely  well  upon  the  island,  and 
supplying  the  place  of  the  deer  in  almost  every  respect.  We  may 
add,  that  according  to  Hr.  (Sir  Arthur)  Brooke,  an  importation 
of  six  bucks  and  twenty-four  does  took  place  in  1T7T,  about  seven 
years  after  the  period  of  the  first  introduction  of  the  animal  into 
Iceland."  ('  Gardens  and  Menagerie  of  the  Zoological  Society,' 
toLL) 

The  size  of  the  Rein-Deer,  widely  spread  as  it  is,  varies  very  much 
according  to  the  accidents  of  climate ;  and  if  authors  are  to  be  cre- 
dited their  weight  ranges  from  60  to  400  lbs.  The  latter  ia  probably 
an  exaggeration,  but  it  is  evident  that  the  weight  increases  in  propor- 
tion to  the  proximity  of  the  animal  to  the  Pole.  Aooording  to  Sir 
John  Richardson,  the  bucks  of  the  variety  called  the  Barren-Ground 
Caribou  weigh,  exclusive  of  the  offal,  when  in  good  condition,  from 
BO  to  130  lbs.,  whilst  he  describes  the  Woodland  Caribou  as  much 
larger ;  and  Captain  (Sir  John)  Franklin  makes  the  weight  of  the 
latter  from  200  to  2+OlLs.  The  buck  killed  on  the  tathmus  of 
Boothia  was,  as  wo  have  seen,  250  lbs. ;  while  the  average  of  three 
killed  at  Spitsbergen  and  on  Melville  Island  did  not  exceed  half  that 
The  Rein-Dei      """ 


vny  and  Sweden  are  diminutive  when 


those  of  Spitsbergen ;  and  these  again  fall  short  of  the  n 
Polar  races.  The  sledge-deer  of  the  Laplanders  are  small  when  com- 
pared with  those  reared  by  the  Tungusians  of  tbe  north  of  Asia,  who 
ride  upon  them. 

The  food  of  the  Rein-Deer  varies  with  the  seasons  and  the  climate. 
Lapland,  says  Hoffberg,  in  the  memoir  above  quoted,  ia  divided  into 
two  tracks,  called  the  alpine  and  woodland  country.  Those  immense 
mountains  called  in  Sweden  Fjellen  divide  that  country  from  Norway, 
extending  towards  the  White  Sea  as  far  aa  Russia,  and  are  frequently 
more  than  twelve  miles  in  breadth.  The  other,  called  the  woodland 
division,  lies  to  the  east  of  this,  and  differs  from  the  neighbouring 
provinces  of  Norway  by  its  soil,  which  is  exceedingly  stony  and  barren, 
being  covered  with  one  continued  tract  of  Wood,  of  old  pine-trees. 
This  tract  has  a  very  singular  appearance.  The  trees  above  are 
covered  over  with  great  quantities  of  a  black  hanging  lichen,  growing 
in  filaments  resembling  locks  of  hair,  while  the  ground  beneath 
appears  like  snow,  being  totally  covered  with  white  lichens.  Between 
this  wood  and  the  Alps  lies  a  region  called  the  Woodland,  or  Desert 
Lepmarc,  of  SO  or  40  miles  in  breadth,  of  the  most  savage  and  horrid 


Rein-Deer  in  summer  seek  their  highest  parts,  and  there  dwell  am: 
their  storms  and  snows,  not  to  fly  the  heat  of  the  lower  regions,  but 
to  avoid  the  gnat  and  gad-fly.  In  winter  these  intensely  cold  moun- 
tains, whose  tops  reach  high  into  tbe  atmosphere,  can  no  louger 
support  them,  and  they  are  obliged  to  return  to  the  desert,  and 
subsist  upon  the  lichens.  Of  these  its  principal  food  is  the  rein-deer 
lichen.  There  are,  says  Hoffberg,  two  varieties  of  this  ;  the  first  is 
called  Lichen  tylvalrii,  which  is  extremely  common  in  the  barren 
deserts  of  Lapland,  and  more  particularly  in  ita  sandy  and  gravelly 
fields,  which  it  whitens  over  like  snow ;  its  vast  marshes,  full  of 
tussocks  of  turf,  and  its  dry  rocks  are  quite  grown  over  by  it.  The 
second  variety  of  this  plant,  which  is  less  frequent  than  the  former,  is 
named  the  Alpine ;  this  grows  to  a  greater  height,  with  its  branches 
matted  together  :  it  has  this  name  because  when  those  mountains  are 
cleared  of  their  wood  the  whole  surface  of  the  earth  ia  covered  with 
it ;  yet  it  is  seldom  to  be  found  on  their  tops.  When  the  woods 
become  too  luxuriant  the  Laplander  seta  fire  to  them,  as  experience 
has  taught  him  that  when  the  vegetables  are  thus  destroyed,  the 
lichen  bikes  root  in  the  barren  soil  and  multiplies  with  facility ; 
though  it  requires  an  interval  of  eight  or  ten  years  before  it  conies  to 
a  proper  height.  The  Laplander  esteems  himself  opulent  who  has 
extensive  deserts  producing  this  plant  exuberantly.  When  it  whitens 
over  his  fields  he  is  under  no  necessity  of  gathering  in  a  crop  of  hay 
against  the  approach  of  winter,  as  the  Rein-Deer  eats  no  dried  vegetable, 
unless  perhaps  the  River  Horsetail  (Equuetimi  Jtamalilt).  They  root 
for  this  lichen  under  the  anow  like  swine  in  a  pasture  ;  their  foreheads, 
nose,  and  feet  are  guarded  with  a  hard  skin  closely  attached  to  those 
parte  that  they  may  not  be  hurt  by  the  icy  crust  which  cavers  the 
surface  of  the  snow.  The  very  strong  shoes  which  the  Laplander 
esteems  so  much  are  made  of  those  parts  of  the  hide.  It  sometimes 
happens  (but  very  rarely)  that  the  winter  seta  in  with  great  rains, 
which  tbe  frost  immediately  congeals ;  the  surface  of  the  earth  is 
covered  with  a  coat  of  ice  before  the  snow  falls,  and  the  lichen  is 
entirely  encrusted  and  buried  in  it :  thus  the  Rein-Deer  is  sometimes 
starved,  and  a  famine  attacks  the  Laplanders.  In  snob  an  exigence 
they  have  no  other  resource  than  that  of  felling  old  fir-trees  grown 
over  with  the  hairy  liverworts.  These  afford  but  a  very  inadequate 
supply  even  for  a  small  herd,  but  the  greater  part  of  a  large  one,  in 
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such  a  case,  is  mire  to  perish  with  hunger.  In  the  mmmv,  when  the 
Rein-Deer  ranges  upon  the  Alpi,  a  number  of  plants  afford  it  food. 
Hagstrom  states  that  it  refuses  to  eat  40  species,  the  names  of  which 
he  gives.  Ill  chard  sou  states  that  the  Barren-Ground  Caribou,  which 
resort  to  the  coasts  of  the  Arctic  Sea  in  summer,  retire  in  winter 
to  the  woods  lying  between  69'  and  88°  N.  lat,  where  the;  feed  od 
the  Unta,  Altctoria,  and  other  lichens  which  hang  from  the  trees 
and  on  the  long  grass  of  the  swamps.  About  the  end  of  April,  when 
the  partial  melting  of  the  snow  has  softened  the  Citraria,  Cornicu- 
larife,  and  Cnomyea,  which  clothe  the  Barren  Grounds  like  a  carpet, 
they  make  short  excursions  from  the  woods,  but  return  to  them  when 
the  weather  is  frosty.  In  Hay  the  females  proceed  towards  the  sea- 
coast,  and  towards  the  end  of  Jane  the  males  are  in  full  march  in 
the  same  direction.  At  that  period  the  sun  has  dried  up  the  lichens 
on  the  Barren  Grounds,  and  the  Caribou  frequent  the  moist  pastures 
which  cover  the  bottoms  of  the  narrow  valleys  on  the  coasts  and 
islands  of  the  Arctic  Sea,  where  they  grass  on  the  sprouting  Cancel, 
snd  on  the  withered  grass  or  hay  of  the  preceding  year,  which  is  at 
that  period  still  standing  and  retaining  part  of  its  sap.     Their  spring 


journey  is  performed  partly  on  the  snow,  and  partly,  after  tbi 
has  disappeared,  on  the  ice  covering  the  rivers  and  lakes,  whicn  nave 
u  general  a  northerly  direction.    Soon  after  their  arrival  on  thecosst 


the  females  drop  their,  young ;  they  commence  their  return  to  the 
south  in  September,  and  reach  the  vicinity  of  the  woods  towards  the 
end  of  October,  where  they  are  joined  by  the  males.  This  journey 
takes  place  after  the  snow  has  fallen,  and  they  scrape  it  away  with 
their  feet  to  procure  the  lichens,  which  are  then  tender  and  pulpy, 
being  preserved  moist  and  unfrozen  by  the  heat  still  remaining  in  the 
earth.  Except  in  the  rutting  season,  the  bulk  of  the  males  and  females 
live  separately ;  the  former  retire  deeper  into  the  woods  in  the  winter, 
whilst  herds  of  the  pregnant  doee  stay  on  the  skirts  of  the  Barren 
Grounds,  and  proceed  to  the  coast  very  early  in  the  spring.  Captain 
(Sir  William)  Parry  saw  deer  on  Melville  peninsula  as  late  as  the 
23rd  of  September,  and  the  females  with  their  fawns  made  their  Erst 
appearance  on  the  22nd  of  April.  The  males  in  general  do  not  go  so 
far  north  as  the  females.  On  the  coast  of  Hudson's  Bay  the  Barren- 
Ground  Caribou  migrate  farther  south  than  those  on  the  Coppermine 
River  or  Mackenzie  River,  but  none  of  them  go  to  thi  southward  of 
the  Churchill  The  lichens  on  which  the  Caribou  principally  feedwhilst 
on  the  Barren  Grounds  are  CarniaUaria  triitit,  C.  divergent,  and  C. 
nthrHeuca,  Cctraria  nivalis,  C.  atevUaia,  and  C.  Iilandica,  and 
Craomyct  rangiftrina.  ('Fauna  Boreali- Americana.')  In  the  isthmus 
of  Boothia  the  Rein-Deer  does  arrived  about  the  middle  of  April,  the 
bucks  nearly  a  month  later ;  and  herds  of  several  hundreds  were  seen 
about  the  isthmus  towards  the  snd  of  May.  Numbers  of  the  fawns, 
which  si  that  period  are  in  a  very  weak  state,  are  killed  by  the 
natives,  who  hunt  them  with  their  dogs ;  and  the  does  themselves 
often  fall  victims  to  their  attachment  to  their  offspring.  Captain 
James  Ross  states  that  the  Rein  Deer  feeds  on  the  tlntta,  AUciaria, 
Gttrarvz,  and  other  lichens  in  the  early  part  of  spring ;  but  as  the 
summer  advances  the  young  and  tender  grass  fattens  them  so  quickly 
that  in  August  they  have  been  killed  with  several  inches  thick  of  fat 
on  their  haunches.  In  this  state  the  meat  is  equal  to  the  finest  Eng- 
lish venison,  but  is  most  tasteless  and  insipid  when  in  poor  condition. 
(Appendix  to  Sir  John  Ross's  '  Last  Voyage.') 

The  Caribou  travel  in  herds  varying  in  number  from  eight  or  ten  to 
two  or  three  hundred ;  their  daily  excursions  being  generally  towards 
the  quarter  from  which  the  wind  blows.  The  Indians  kill  them  with 
bows  and  arrows  or  guns,  sometimes  approaching  by  means  of  a  dis- 
guise, sometimes  taking  advantage  of  rocks  or  other  shelter,  and 
always  greatly  assisted  by  the  curiosity  and  unsuspecting  nature  of 
the  deer  themselves.  They  also  take  the  Rein-Deer  in  snares,  or  spear 
them  as  they  are  crossing  rivers  or  lakes.  The  Esquimaux  take  them 
in  traps  ingeniously  formed  of  ice  and  snow.  A  single  family  of 
Indians  will  sometimes  destroy  two  or  three  hundred  in  a  few  weeks ; 
and  in  many  oases  they  are  killed  for  the  sake  of  their  tongues  alone. 
The  reader  will  find  a  graphic  account  of  the  Esquimaux  method  of 
taking  them  in  Captain  Lyon's  '  Private  Journal,'  p.  336 ;  and  a 
description  of  the  deer  found  in  use  among  the  Chepewyans  (Chip- 
peways),  in  Hearae.  Sir  John  Franklin  relates  the  ingenious  methods 
pursued  by  the  Copper  Indians  and  Dog-Ribs.  Captain  James  Ross 
remarks  that  the  natives  of  Boothia  seldom  hunt  the  Rein-Deer  in  the 
spring,  and  then  the  bow  and  arrow  is  the  only  mods  of  killing  it 
but  in  the  autumn,  as  the  animals  return  from  the  north  in  fine  con 
ditioo,  they  are  destroyed  in  great  numbers  by  parties  of  the  natives 
driving  them  into  the  water,  whilst  others  in  canoes  kill  them  with 
spears  at  their  leisure. 

Utility  to  Man.— To  the  Laplander  particularly  the  Rein-Deer  is 
all  in  all.  According  to  Hoffberg,  the  mountaineer  very  often  pos- 
sesses three  or  four  hundred  or  even  a  thousand  head  ;  the  woodman 
very  rarely  above  one  hundred.  As  a  domestic  animal,  yielding  a 
quantity  of  the  most  delicious  food,  and  occupying  the  place  of  tie 
cow  and  the  ox,  it  is  invaluable.  As  a  beast  of  burden  its  importanr- 
is  equally  great,  and  its  organisation  is  adapted  to  the  icy  wastes,  ovi 
which  it  forms  the  Laplander's  sole  medium  of  communication,  no 
less  than  that  of  the  camel  is  framed  for  those  arid  deserts  which 
without  the  latter  animal  would  be  impassable.  The  weight  which  it 
can  draw  when  harnessed  to  a  sledge  is  said  to  be  300  lbs. ;  but  240 lbs. 
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the  general  limit  of  the  burden.  The  tales  told  of  its  swiftness, 
when  thus  employed,  would  appear  almost  incredible  if  not  so  well 
attested  as  they  are  In  a  race  of  three  deer  with  light  sledges  started 
by  Pictet,  who  went  to  the  north  of  Lapland  in  1769  to  observe  the 
transit  of  Tonus,  the  first  performed  3086  ft  8  in.  and  p,  in  two 
minutes,  TnaW-ing  a  rate  of  nearly  10  English  miles  an  hour;  the 
second  went  over  the  same  ground  in  three  minutes,  and  the  last  in 
three  minutes  twenty-six  seconds.  One  is  recorded  to  have  drawn  an 
officer  with  important  dispatches,  in  1699,  800  English  miles  in  forty- 
eight  hours  ;  and  the  portrait  of  the  poor  deer,  which  fell  dead  at  the 
end  of  its  wonderful  journey,  is  still  preserved  in  the  palace  of  Drot- 
nineholm  in  Sweden.  Journeys  of  150  miles  in  nineteen  hours  are 
"aid  not  to  be  uncommon. 

To  the  natives  of  North  America  the  Rein-Deer  is  only  known  as  a 

least  of  chase,  but  it  is  a  most  important  ons  :  there  is  hardly  a  part 

of  the  animal  which  is  not  made  available  to  some  useful  purpose. 

Clothing  made  of  the  skin  is,  according  to  Richardson,  so  impervious 

'    the  cold,  that,  with  the  addition  of  a  blanket  of  the  same  material, 

y  one  so  clothed  may  faivouack  on  the  snow  with  safety  in  the  most 

tense  cold  of  an  arctic  winter's  night.     The  venison,  when  in  high 

condition,  has  several  inches  of  fat  on  the  haunches,  and  is  said  to 

equal  that  of  the  fallow-deer  in  our  beet  British  parks  ;  the  tongue 

id  some  of  the  tripe  are  reckoned  moat  delicious  morsels.    Pemmlcan 

formed  by  pouring  one-third  part  of  melted  fat  over  the  pounded 

eat  and   incorporating  them  well  together.     The  Esquimaux  and 

reenlandem  consider  the  stomach  or  paunch,  with  its  contents,  a 

great  delicacy,  and  Captain  James  Rosa  says  that  those  contents  form 

the  only  vegetable  food  which  the  natives  of  Boothia  ever  teats. 

(Richardson's  'Fauna  Boreali-Amerioana.') 
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Highly  excellent  as  an  article  of  food,  and  useful  d 


deadly  a 


animal  is,  we  do  not  think  that  it  can  ever  be  introduced  with 

much  success  into  the  British  Islands.  Not  that  there  would  be  much 
difficulty  about  the  food  for  the  deer ;  it  is  space  that  is  wanting.  A 
long  succession  of  generations  would  be  required  before  the  migratory 
habits  of  the  Rein-Deer  could  he  got  rid  of,  and  possessing  as  We  do 
the  best  venison,  and  the  finest  breed  of  horned  cattle  and  horses, 
there  seems  no  very  good  reason  for  repeating  the  experiments  which 
have  already  been  tried  and  have  failed. 

8.  Cervut  Canadtniit,  the  Wapiti.  This  animal  is  the  Wapiti  Stag  of 
Pennant^  *  Arctic  Zool.' ;  Wewaskiss  of  BTearne ;  Waskeeeews,  or  Red- 
Deer,  of  Hutchina;  Red  Deer  of  Umfreville;  the  Elk  of  Lewis  and 
Clark  ;  the  American  Elk  of  Bewick ;  Wapiti  of  Barton  and  Warden  ; 
Le  Wapiti  of  F.  Cuvier;  the  Wapiti  (C.  Stnmgyloetnt)  of  Smith ; 
Red  Deer  of  the  Hudson's  Bay  Traders  ;  La  Biche  of  the  Canadian 
Voyageurs;  Wawaskeesho,  Awaskeea,  and  Moostosh,  of  the  Cree 
Indians  (Richardson).  It  is  also  Le  Cerf  du  Canada  of  Cuvier,  who 
makes  it  the  O.  Canademii  of  Gtnelin  (BufTon),  and  C.  Strongylottro* 
of  Schreber ;  and  Cerf  Wapiti  of  Lesson,  who  states  it  to  be  C.  Wapiti 
of  Mitchell  and  C.  major  of  Old.  It  may  be  also  the  Stag  of 
Carolina  of  Lawson,  but  he  describes  it  as  "not  so  large  as  in  Europe, 
but  much  larger  than  any  fallow-deer ;  "  and  he  says  they  are  always 
fat  with  some  delicate  herbage  that  grows  on  the  hills,  whereas  the 
modern  travellers  describe  the  Wapiti  as  frequenting  the  savannahs 
or  the  clumps  of  wood  that  skirt  the  plains.  There  is  hardly  any 
doubt  that  it  is  the  Stag  of  America  (0.  major  Amtrieamu)  of 
Catesby.  "This  beast,"  says  the  author  last  named,  "nearest 
resembles  the  European  red  deer  in  colour,  shape,  and  form  of  the 
horns,  though  it  is  a  much  larger  animal  and  of  stronger  make. 
Their  horns  are  not  palmated  but  round,  a  pair  of  which  weighs 
upwards  of  thirty  pounds.  They  usually  accompany  buffaloes 
(Bisons),  with  whom  they  range  iu  droves  in  the  upper  and  remote 
parts  of  Carolina,  where,  as  well  as  in  our  other  colonies,  they  are 
improperly  called  Elks,    The  French  in  America  call  this  beast  the 
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Canada  Stag.  In  new  England  it  ia  known  by  the  name  of  the  Gray 
Moune,  to  distinguish  it  from  the  preceding  beast  (the  True  Elk)  which 
they  call  the  Black  Moose."  Richardson  states  that  it  ia  without 
doubt  the  Canada.  Stag  of  various  authors ;  but,  aa  F.  Cuvier  has 
observed,  the  want  of  a  pelo  mark  on  the  rump  in  Perrault's  figure  is 
sufficient  to  excite  a  doubt  of  its  being  the  C.  Canadensis  of  thai 
author.  Indeed  he  does  not  think  it  at  all  improbable  that  this 
figure  is  that  of  the  C.  Maerotii,  which  may  hereafter  prove  to  be  an 
inhabitant  of  Upper  Canada.  Dr.  J.  E.  Gray  defines  it  aa  follows  : — 
ltu.l-browo;  rump  with  a  very  large  pale  disc  extending  far  above 
the  base  of  the  tail,  and  with  a  block  streak  on  each  side  of  it ;  male 
with  hair  of  throat  elongated,  block  with  reddish  tips. 

Geographical  Distribution. — Sir  John  Richardson  says  that  this 
animal  does  not  extend  its  range  farther  to  the  north  than  the  66th 
or  57th  parallel  of  latitude,  nor  ia  it  found  to  the  eastward  of  a  line 
drawn  from  tbe  south  end  of  Lake  Winipeg  to  tbe  Saskatchewan  in 
the  103rd  degree  of  longitude,  and  thence  till  it  strikes  the  Elk 
River  in  the  111th  degree.  To  the  south  of  Lake  Winipeg  he  thinks 
it  may  perhaps  exist  farther  to  the  eastward.  He  adds  that  they  ore  , 
pretty  numerous  amongst  the  clumps  of  wood  that  skirt  the  plains 
of  the  Saskatchewan,  where  they  live  in  email  families  of  six  or  seven 
individuals,  and  that  they  feed  on  gross,  on  the  young  shoota  of 
willows  and  poplars,  and  are  very  fond  of  tbe  hips  of  tbe  Asia  Wanda,  • 
which  forms  much  of  the  underwood  in  the  district*  which  they 
Sequent,  i 

A  small  variety  ia  described  as  a  native  of  tbe  plains  of  California 
and  the  upper  parts  of  the  river  Missouri.  It  is  very  abundant  and 
oocurj  in  large  herds.  | 

Theheight  of  this  animal  at  the  ahouldeii  ia  41  feet,  more  than 
a  foot  exceeding  that  of  the  common  stag.  All  the  upper  parts 
and  the  lower  jaw  are  of  a  somewhat  lively  yellowish -brown  ;  a 
black  mark  from  the  angle  of  the  mouth  along  the  side  of  the  lower 
jaw;  a  brown  circle  round  the  eye.  The  first  antlers  depressed  in 
the  direction  of  tbe  facial  line.  Neck  mixed  red  and  block,  with 
coarse  block  hairs  descending  from  it  like  o  dewlop,  deeper  in  colour 
than  the  sides.  Prom  the  shoulders  to  the  hips  French  gray ;  a  pale 
yellowish  patch  on  the  buttocks,  bounded  on  the  thighs  by  a  black 
line;  tail  yellowish,  2  J  inches  long,  whereas  it  is  nearly  7  inches  in  the  ' 
European  Stag.  The  hair  of  a  mean  length  on  the  shoulders,  the 
back,  the  flanks,  the  thighs,  and  the  under  part  of  the  head ;  that  : 
on  the  sides  and  limbs  shorter,  but  the  hair  is  very  long  on  the 
sides  of  the  head  posteriorly  and  on  the  neck,  particularly  below,  | 
where  they  form  the  kind  of  dewlap  above  alluded  to.  On  the  pos- 
terior and  outer  aspect  of  the  hind  legs  there  is  a  brush  of  tawny 
hair  which  surrounds  a  narrow  long  horn;  substance.  Ears  white 
within  and  clothed  with  tufted  hair,  externally  of  the  same  colour 
as  the  neighbouring  parte ;  a  naked  triangular  space  round  the 
larger  lachrymal  sinus  near  tbe  inner  angle  of  the  orbit  Hoofs 
small.  Like  the  common  stag,  the  Wapiti  has  a  muzzle,  upper  canine 
teeth,  and  a  soft  tongue.  Tbe  quality  of  the  hair  is  brittle  and 
there  ia  a  short  wool  beneath  it     Richardson  thinks  that  the  Crees 
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whistling  and  Quivering  noise,  not  very  unlike  the  nraying  of  an  as*. 
Mr.  Drummond,  who  sow  many  in  his  journeys  through  the  plains 
of  the  Saskatchewan,  informed  Sir  John  Richardson  that  it  does  not 
bell  like  the  English  deer.  F.  Cuvier  describes  the  cry  as  prolonged 
and  acute,  consisting  of  the  successive  sounds  a,  o,  m  (French),  uttered 
with  so  much  strength  as  to  offend  the  ear. 

The  flesh  of  the  Wapiti  is  coarse,  and  little  prized  by  tbe  natives, 
principally  on  account  of  the  fat  being  hard  like  suet.  It  wants 
the  juiciness  of  venison,  and  resembles  dry  but  small  grained  beef. 
Ite  hide,  when  made  into  leather  after  the  Indian  fashion,  is  said 
not  to  turn  hard  in  drying  after  being  wet,  and  in  that  reapect  to 
excel  moose  or  reindeer  leather. 

Tbe  velvety  covering  of  the  horns  shrivels  and  is  rubbed  off  in  the 
month  of  October,  at  the  commencement  of  the  rutting  season,  but 
the  horns  themselves  do  not  fall  until  tbe  mouth  of  March  or  April. 

The  pair  shed  by  'Monkey'  (one  of  the  Wapiti  kept  by  the 
Zoological  Society  of  London  in  the  Regent's  Park),  en  the  4th 
March,  1837,  weighed  26^1bs. 


Wapiti  {Otnmt  GbwhIcjum]. 

That  the  Wapiti  will  live  and  thrive  well  and  propagate  in  Great 
Britain  there  is  now  no  doubt ;  but  grand  as  the  appearance  of  the 
animal  is,  it  is  not  probable  that  it  will  be  bred  here  to  any  great 
extent  on  account  of  the  inferior  quality  of  its  venison. 

1.  C.  Etaphui,  the  Stag.     It  is  the  Common  Stag,  or  Red  Deer,  of 


give  it  the  name  of  Stinking  Head  on  account  of  the  large  suborbital  I  the  English  ;  Carw  (Stag),  Ewig  (Hind), 
opening.  '  —  ■=■-'   ■J-:'i-u  ■  '  "  "  "f  ">'-;-1  '  -  ": 

Heorne  gives  the  Wapiti  a  character  for 
of  all  the  deer  kind.     He  soys 


(Young  or  Calf),  of  tl 
British ;  Le  Cerf  (Stag),'  La  Biche  (Hind),  Fool    "* 
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Hind  (Hind),  Hinde  Kalb  (Calf)  of  the  Germans ;  Hart  (Stag)  and 
Hinde  of  the  Dutch  ;  Hjort,  Kronhjort  (Stag),  and  Hind,  of  the 
Swedes;  Kronhjort,  Hind,  Kid,  or  Hind-Ks.lv,  of  the  I)»na;  the 
Cermu  wlgaru,  Linnieus;  C.  nobilit,  Klein ;  Ctrvvt,  Pliny;  'EAafdi, 
Aristotle;  Cervtu  Qtrmatiiau,  BrisBon ;  Tnu/rlaykvi,  Gesner;  Hipp- 
claphvi,  Johnston.      ■ 

This  noble  species  is  &  native  of  the  forests  of  tho  whole  of  Europe 
end  Asia  where  the  climate  is  temperate.  In  England  it  is  intimately 
blended  with  the  old  oppressive  forest  laws,  which  valued  the  life  of 
a  man  at  leu  than  that  of  a  stag,  and  with  some  of  our  legends  of 
deadly  feud  ;  '  Chevy  Chace,'  for  instance.  The  stag-hounds  that 
formerly  roused  the  deer  on  the  moon  of  the  west  of  England  are  at 

(iresent  dispersed,  and  although  in  Scotland  villagea  have  bean  depopu- 
Ited  to  let  it  run  wild,  it  ia  the  rifle  of  the  deer-stalker  principally 
that  dow  brings  the  stag  down. 

The  Red  Deer  is  distinguished  by  its  brown  colour.  The  rump  has 
a  pale  spot  extending  rather  above  the  upper  surface  of  the  base  of 
the  tail.  They  sometimes  attain  a  great  size.  Pennant  speaks  of  one 
that  weighed  18  stones  Scots,  or  314  lbs.,  exclusive  of  the  entrails, 
head,  and  akin.  The  Prince  of  Canino  has  described  a  Coraioan  variety 
as  Cmnu  Carti&u.  Button  remarks  of  this  species  that  he  believes  its 
small  size  depends  on  a  deficiency  of  nourishment,  for  whan  removed 
to  better  pastures  it  becomes  even  bigger  than  the  Common  Stag. 

5.  C.  Barbara*,  the  Barbery  Deer,  is  chiefly  distinguished  from  the 
Common  Stag  and  the  Algerian  variety  of  it  by  its  smaller  use,  stouter 
form,  and  more  permanently-spotted  fur.  It  is  the  Hush-Goat  of  the 
Moors,  and  inhabits  the  coasts  of  Barbary. 

S.  C.  WatlithH,  the  Ban  Sings,  or  Mori,  is  an  Indian  species.  It  is 
also  found  in  Persia,  where  it  is  called  Maral,  Oevezu,  or  Oookoohee. 
It  IS  the  Cervat  Pygargiu  of  Hardwicke ;  also  Jesrasl,  or  Tailless  Deer, 
and  Red  Deer,  of  India. 

T.  C.  affinii,  the  Saul-Forest  Stag,  the  Stroa  or  Tibetan  Stag  of 
Hodgson,  the  Bare  Singha  of  the  Hindoos.  The  bones  are  as  heavy 
and  as  large  as  those  of  the  Wapiti. 

8.  C.  Sika,  the  Sika,  is  of  a  dark-brown  colour,  and  has  rather 
slender  horns.     It  is  a  native  of  Japan. 

9.  .Dama  vuJjrans,  the  Fallow-Deer.  This  well-known  ornament  of 
our  parks  is  the  Hydd  (Buck),  Hyddes  (Doe),  Elain  (Fawn),  of  the 
ancient  British ;  Le  Daim  (Buck),  La  Dsime  (Doe),  Faon  (Fawn),  of 
the  French  ;  Daino  (Buck),  Dam tua  (Doe),  Cerbietto,  Corbietta  (Fawn), 
of  the  Italians  ;  Gams,  Corza  (Buck),  Venadito  (Fawn),  of  the  Spanish ; 
Cons  (Ruck),  Veado  (Fawn),  of  the  Portuguese ;  Damhirsch  of  the 
Germans ;  Dof,  Dof-f ijort,  of  the  Swedes ;  Daae,  Diir,  of  the  Danes ; 
Dama  vvlgaru,  Gesner ;  Cerwt  palmatui,  Klein ;  Cervtu  plalyceroi, 
Kay  ;  Cervui  Dama,  LiruuBus. 

ft  is  not  certain  whether  the  common  Fallow-Deer  ia  the  np&l.  of 
Aristotle.  Buflbn  and  others  are  of  that  opinion ;  but  M.  Camus,  who 
seems  very  well  disposed  to  coincide  with  such  opinion  if  he  could, 
gives  good  reasons  for  doubt  Pennant  considers  the  Platyetrala  of 
Pliny  (book  xi.  c.  87),  and  the  Euryctrata  of  Oppian  ('  Cyneg.'  lib,  ii., 
lin.  293),  to  have  been  our  Fallow-Deer. 

Pcnnsnt,  speaking  of  the  two  varieties,  the  spotted  and  the  deep- 
brown,  says,  on  the  authority  of  Collinson,  that  they  were  introduced 
into  this  country  by  James  I.  from  Norway,  where  he  passed  some 
time  when  he  visited  his  intended  bride,  Anne  of  Denmark ;  and  he 
remarks  (citing  Llywd),  that  one  of  the  Welsh  names  of  the  animal, 
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were  sometimes  found  in  the  north  of  Europe.  In  Spain,  he  observes, 
they  are  extremely  large ;  and  that  they  are  met  with  in  Greece,  the 
Holy  Land,  and  in  China.  For  the  two  latter  localities  he  quotes 
HasieJquiat,  who  says  he  saw  it  in  Mount  Thabor,  and  Du  Halde. 
Pennant  goes  on  to  state  that  in  every  country  except  our  own  these 
deer  are  in  a  state  of  nature  unconfined  by  man  ;  but  they  are,  and 
for  some  time  have  been,  confined  in  parks  on  the  Continent  aa  they 
are  in  England.  In  Moldavia  and  Lithuania  they  are  said  to  be  found 
wild.  Cuvier  observes  that  they  have  become  common  in  all  the 
countries  of  Europe,  and  that  they  appear  to  have  come  originally 
from  Barbary.  In  a  note  to  hia  last  edition  of  the  '  Regne  Animal ' 
he  states,  that  since  the  publication  of  the  second  edition  of  his 
'  Oseemens  Fosailea '  be  had  received  a  wild  Fallow-Deer  (Daim) 
which  had  been  killed  in  the  woods  to  the  south  of  Tunis. 

Besides  the  varieties  above  mentioned,  there  are  many  others,  as  is 
generally  the  case  with  reclaimed  or  half-reclaimed  animals.  One 
variety  is  milk-white.  Pennant  remarks  that  in  the  old  Welsh  laws 
a  Fallow-Deer  was  valued  at  the  price  of  a  cow,  or,  as  some  say,  a  he- 
goat.    This  species  is  represented  on  the  sculptures  of  Nineveh. 

1 0.  Panalia  Etdii,  the  Sungnai,  is  an  Indian  species. 

11.  Rueervta  Duvaattllii,  the  Bahrainga,  is  another  Indian  species. 
It  is  called  the  Spotted  Deer  of  the  Sunderbunds,  and  Barara  Singha 
by  Hardwicke.  It  is  the  Cervtu  Elaphoida  of  Hodgson.  It  inhabits 
reedy  marshes  and  the  islands  of  great  rivers,  never  entering  the 
mountains  or  forests.  The  tail  is  short,  with  no  caudal  disc  and  no 
heavy  mane. 

12.  Ruia  Arulotelis,  the  Bamboo.  It  is  the  Cervui  Hippdaplaa  of 
Ogilby,  Cervui  unicotor  of  H.  Smith,  Cerf  de  Coromandel  of  Cuvier, 
Crrvut  Rmgaleruii  of  Schirz,  Daim  Noir  de  Bengale  of  Duvaucall,  the 
Samboo-Deer  of  Bennett,  Cervui  heteroeervi  nf  Hodgson.  The  last 
author  describes  four  varieties  of  this  animal.  They  are  native*  of 
various  parts  of  India,  and  inhabit  great  forests  and  the  mountains 
above  them.     They  are  not  gregarious,  and  rut  and  drop  their  horns 

13.  R  Dimorphe,  the  Spotted  Ruse,  Gerver  or  dower.  Their  colour 
is  red-brown.     They  are  confined  to  the  saul-forests  in  India. 

11.  A  Hipptlaphtu,  the  Mijangan  Ban  joe.  It  is  the  Cervtu  Eipp- 
elaphut  of  Cuvier;  Cerf  Noir  du  Bengale,  ou  Hippelaphe,  of  F. 
Cuvier;    Cerf  d'E-ui,  ou  Mejanganbanjoe,  of  the    Malays    of   Java, 
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Geifr  Danys,  or  Danish  Goat,  implies  that  it  was  brought  from  i 
of  the  Danish  dominions.  James,  who  observed  their  hardiness, 
brought  them  first  into  Scotland  and  thence  to  Enfield  Chace  and 
Eppiog,  to  be  near  his  favourite  palace,  Theobalds.  When  Penn 
wrote,  they  were,  according  to  him,  scarcely  known  in  France, 


The  size  and  proportions  of  this  animal  are  about  those  of  the 
Common  Stag,  but  its  hair  ia  rougher  and  harder,  and  whoa 
adult  that  of  the  upper  part  of  tie  neck,  of  the  cheeks,  and  of  the 
throat  ia  long,  and  forms  a  sort  of  beard  and  mane.  In  winter  ita 
colour  is  of  a  grayish-brown  more  or  leas  deep ;  in  summer  it  ia  of  a 
brighter  and  more  golden  brown.  The  croup  ia  a  pale  yellow,  and  the 
tail  is  brown  terminated  by  rather  long  hair. 

It  ia  a  native  of  Bengal,  Sumatra,  and  the  islands  of  the  Indian 
Archipelago. 

This  ia  supposed  to  be  the  Hippclaphu*  of  Aristotle ;  but  O.  Cuvier, 
who  once  was  of  that  opinion,  seems  in  the  last  edition  of  his  '  Regne 
Animal'  to  consider  thatanotherapecies,  £f.  (R«*j)  Jn*(ol(it»,  Cuner, 
living  in  the  north  of  India,  is  the  animal  alluded  to  by  the  Greek 
soologist. 

15.  IL  rquinut,  the  Samboe.  It  ia  the  Jtuta  of  Raffles ;  the  Eland 
or  Elk  of  the  Dutch  sportsmen.  It  inhabits  Sumatra  and  Borneo. 
It  is  of  a  plain  brown  colour. 

1 6.  -R,  Permit,  the  Smaller  Ruse,  ia  a  native  of  Timor  and  Lombok, 
Batchian  and  Ternate. 

17.  B*  Philippine*,  the  Philippine  Rusa,  ia  the  C.  Afarianui  of 
Cuvier,  the  Corf  de  Philippine  of  Denmareet.  It  is  a  native  of  the 
Philippines. 

15.  R.  Upida,  the  Sundevall  Ruaa,  ia  a  native  of  Java.  It  is 
ecarcely  aa  large  as  a  roebuck. 

16.  Axil  maetUata,  the  Alia.  It  is  the  Axil  of  Pliny;  C.  Axil  of 
Enleben;  A.  major  of  Hodgson,  also  A.  mediiu  and  A.  minor  of  the 
same  author ;  Cerf  Cochon  of  Buffon ;  Spotted  Axis  or  Chittra, 
Langna  or  Pads,  or  Spotted  Porcine  Deer,  Thou  or  Spotted  Porcine 
Alia,  A.  medtui,  or  Spotted  Hog-Deer,  or  Thou  Langna  of  the 
Tarsi,  of  Hodgson.  In  sice  and  general  form  it  nearly  resembles 
the  common  Fallow-Dear.  The  akin  is  at  all  times  of  a  rich  fawn. 
colour  spotted  with  white.  Height  at  the  shoulder  2  feet  8  or  7 
inches.  The  distribution  of  the  spots  varies  in  different  iudividuala 
The  ground-colour  changes  to  nearly  black  along  the  back  ;  the  under 
parts  are  snow-white.  Flanks,  aides,  shoulders,  hind  quartern,  and 
part  of  the  neck  spotted  aa  above  mentioned.  There  ia  a  broad 
dusky  spot  on  the  forehead,  and  a  lino  of  the  same  colour  extends 
along  the  middle  of  the  nose.  The  male  has  no  cenine  teeth,  nor  has 
the  female  any  horns ;  she  is  generally  leaa  in  size  than  the  male,  and 
resembles  him  much  in  colour,  but  may  be  distinguished,  it  ia  said,  by 
a  white  longitudinal  line  on  the  flanks.  The  young  resemble  the 
parents. 

It  is  a  native  of  India  and  the  larger  islands  of  the  Indian  Archi- 
pelago ;  very  abundant  in  Bengal,  and  on  the  banks  of  the  Ganges. 

The  Axis  haunts  the  thick  jungles  in  the  vicinity  of  water,  and  the 
British  sportsmen  hunt  it  under  the  name  of  the  Spotted  Hog-Deer. 
It  feeds  in  the  night;  and  is  timid,  indolent,  and  mild,  excepting  ■ 
when  tie  females  have  young,  and  then  the  mate  h  bold  and  fierce. 


CERVIDJ!.  MO 

tlopkxu,  var.  3,  of  Cuvier.  This  species  is  easily  known  from  the  Axis 
by  being  lower  on  its  lege,  and  having  no  distinct  black  dorsal  streak, 
nor  white  streak  on  ita  haunches.  The  horns  are  generally  short, 
with  only  short  snags.  They  live  in  families,  or  small  herds,  on 
the  plains  of  Hindustan.  They  are  also  found  in  Ceylon.  Mr. 
Ogtlby  says  they  do  not  ascend  mountains.  The  C.  Dodur  of  Boyle 
is  probably  a  distinct  species.      C.  pumilii  ef  H.  Smith  ia  psfhapa  a 

23.  Ctnul**  vogimilu,  the  Kijang  or 
Mvnljac  of  Zimmerman  ;  Prox  Marujac  ol 
of  Forster ;  the  Ribbed-Faced  Deer  of  Pennant ;  the  Chevreuil  dea 
Indes  of  Allamand. 


Axil  (-axil  •> 


■  la). 


The  Axis  is  easily  domesticated,  and  in  England  has  propagated 
freely  in  captivity.  The  species  haa  been  kept  with  success  both  in 
menageries  and  open  parka,  to  both  of  which  its  form  and  colour 
make  it  an  elegant  ornament. 

20.  A.  psnttiEaxu,  the  Spotted  Axis.  It  is  the  0.  pceudarit  of 
Gerveia.  It  differs  from  A.  maculata  in  having  a  series  of  spots  in 
place  of  an  oblique  streak  on  the  haunches. 

21.  Hydapkut  porcinut,  the  Lugua  Para,  or  Shgoriah.  It  ia  the 
C.  porcinvj  of  Sundevall ;  the  C.  niorr  of  H.  Smith ;  the  Porcine 
Deer  of  Pennant ;  the  Brown  Porcine  Axis  of  Hodgson ;  0.  Hipp- 


Skull  at  llunijak  (Orrvliu  taginnlii}. 

Ths  height  of  the  Muntjsk  at  the  shoulders  is  about  2  feet  2  inches ; 
head  pointed  ;  eyes  large,  with  lachrymal  sinuses ;  can  rather  large  ; 
tail  short  and  flattened. 

In  the  living  animal  there  are  on  the  face  two  rough  folds  of  the 
akin,  considerably  distended  and  elevated,  about  an  inch  and  a  half 
apart  above ;  and  following  the  direction  of  the  prominent  part  of 
the  forehead  they  unite  below,  so  as  to  mark  the  face  with  the  letter 
V.  In  the  dried  subject  the  folds  are  contracted,  and  three  distinct 
ribs  appear,  which  suggested  to  Pennant  the  name  of  Rib-Faaed  Deer. 
Gen  rral  colour  red  dish -brown  above ;  belly  and  front  of  the  thighs 
pure  white.  The  male  haa  large  canines  in  the  upper  jaw ;  the 
female  has  none,  nor  haa  she  horns. 

Dr.  Horafield,  who  haa  given  the  best  account  of  this  animal,  states 
that  "  the  Muntjak  selects  for  its  retreat  certain  districts,  to  which  it 
forms  a  peculiar  attachment,  and  which  it  never  voluntarily  deserts. 
Many  of  these  are  known  ss  the  favourite  resort  of  our  animal  for 
several  generations.  They  consist  of  moderately-elevated  grounds, 
diversified  by  ridges  and  valleys,  tending  towards  ths  acclivities  of 


Manyak[a™s.-n.(«). 
the  more  considerable  mountains,  or  approaching  the  confines  of 
extensive  forests.  Such  districts  are  by  no  means  uncommon  in 
Java :  they  are  covered  with  long  grass,  and  shrubs  and  trees  of 
moderate  sise,  growing  in  groups  or  small  thickets,  and  they  generally 
intervene  between  cultivated  tracts  and  the  deep  forests.  Their  vege- 
tation is  peculiarly  adapted  to  afford  our  animal  a  very  abundant 


aiipply  of  nouriahment ;  their  surface  ia  covered  with  long  grass 
(S/Kckaram  tpicatvm),  well  known  to  poraona  who  hare  visited  the 
interior  of  Java  by  the  name  of  Allang-Allang,  and  the  groves 
and  thickets  abound  with  Pkyilanthat  Emblka,  Linn.  :  these  two 
plants  constitute  its  principal  food.  They  alio  produce  many  species 
of  Hibitnu,  Oratia,  Urata,  and  other  malvaccous  plants,  all  of  which 
are  greedily  eaten  by  the  Kijang.  .  .  .  The  Kijang  is  impatient 
of  confinement,  and  is  not  fitted  for  the  same  degree  of  domestication 
aa  the  stag.  It  is  however  cooasionally  found  in  the  inoloaure  of  natives 
and  Europeans,  but  requires  a  considerable  range  to  live  comfortably  i  it 
is  cleanly  in  ita  habits,  and  delicate  in  its  choice  of  food.  The  flesh 
affords  an  excellent  venison,  which  is  often  found  on  the  tables  of 
Europeans.  The  natives  eat  the  males,  and  always  present  them 
in  a  conspicuous  place  in  their  feasts ;  bat  in  consequence  of  some 
peculiarities  in  the  habits  of  the  females,  they  have  an  aversion  to 
them  aa  food." 

23.  0.  MOJCAotiu,  the  Kogan  or  Kakr.  It  lathe  Oervut  Match**  of 
Desmarest,  C.  Ration  and  Stylocerot  Raton  of  Hodgson,  Prox  Ratioa  of 
Sundevall,  P.  aliipa  of  Wagner,  P.ttyluarvi  of  Wagner,  the  Musk- 
Deer  of  Nepaul ;  the  Jungle  Sheep. 

It  is  of  a  bright  reddish-yellow  colour,  with  the  chin  and  gullet 
whitish.    The  hair  is  not  ringed  as  in  the  following  species. 

The  Batwa  are  natives  of  India,  where  they  live  in  forests,  in  the 
mountains,  or  at  their  bases.  They  live  six  or  eight  together.  The 
horns  fall  in  Hay.  The  females  have  bristly  tufts  ending  in  a  knot 
instead  of  a  horn. 

24.  C.  Rcctuii,  the  Chinese  Huntjak,  is  of  a  grayish-brown  colour, 
with  short  pale  ringed  hair.  It  is  a  native  of  China.  Dr.  J.  E.  Gray 
says  ('Brit  Mus.  Cat') :— "  The  Earl  of  Derby  has  these  three  kinds 
(the  three  hut  species)  at  Knowaley,  bnt  they  breed  together,  and  it 
has  hence  become  impossible  to  discriminate  the  males  from  the 
original  species." 

25.  Capreoixf  Capraa,  the  Roc-Buck.  This  animal  is  probably  the 
Aooinki  of  Aristotle ;  lorcat  and  Dvrcai  of  Oppian ;  Caprta  of  Pliny 
(xi  87);  Caprta,  Capreolvj,  Doreai,  of  Gainer;  t'aprcoitu  of  Hay 
and  of  Bibbald  ;  Cerent  Caprtolui  of  Linnsjus ;  C.  minima  of  Klein ; 
1  wrch  (male),  lyrchell  (female),  of  the  ancient  British ;  Le  Chevreuil 
of  the  French ;  Capriolo  of  the  Italians  ;  Zorlito,  Cabromrillo  Montes, 
of  the  Spanish  ;  Cabra  Montes  of  the  Portuguese  ;  Rohbock  (male), 
Rehgees,  of  the  Germans ;  Badiur,  Kabock,  of  the  Swedes;  Raaodyr, 
Raaebok,  of  the  Danes. 

Ita  length  is  about  3  feet  9  inches ;  height  before  about  2  feet 
3  inches ;  behind,  2  feet  7  inches.  Weight  from  about  GO  to  60  lbs. 
Length  of  horns  from  8  to  it  inches ;  they  are  erect,  round,  and 
divided  into  three  branches  above ;  their  lower  part  is  deeply 
furrowed  longitudinally.  Those  of  a  young  back  in  its  second  year 
are  simple ;  in  the  third  year  a  branch  appears  ;  the  head  is  complete 
in  the  fourth  year.  In  the  winter  the  hair  on  the  body  is  long,  the 
lower  part  of  each  hair  is  ash-coloured,  there  is  a  narrow  bar  of  block 
near  the  end,  and  the  tip  is  yellow.  On  the  face  the  heir  is  black 
tipped  with  yellow.  The  ears  are  long,  of  a  pale  yellow  on  the 
inside,  and  covered  with  long  hair.  In  summer  the  coat  is  short  and 
□oth,  and  of  a  bright  reddish  colour.     The  chest,  belly,  legs,  and 


joint,  Is  a  tuft  of  long  hair. 

"  The  Hoe-Buck  was  formerly  very  common  in  Wales,  in  the  north 
of  England,  and  in  Scotland,  but  at  present  the  species  no  longer 
exists  in  any  part  of  Great  Britain,  exoept  in  the  Scottish  Highlands." 
Snob  is  the  locality  given  by  Pennant  when  he  wrote ;  and  he  adds 
that,  according  to  Dr.  Mouffott,  it  was  found  in  Wales  as  late  as  the 


the  Roe  inhabited  the  southern  parts  of  the  kingdom  is  clear,  if  the 
information  given  to  the  editor  of  the  last  edition  of  the  '  British 
Zoology '  is  correct,  for  that  states  the  discovery  of  seven  or  eight 
horns  of  the  Roe  in  the  peat  beds  near  Romsey,  in  Hampshire, 
together  with  the  complete  head  of  a  beaver,  with  the  teeth  entire. 
In  Ireland  the  animal  is  not  known.  They  are  frequent  in  France, 
and  are  found  in  Italy,  Sweden,  Norway,  and  Siberia.  Pennant, 
who  gives  these  localities,  says  that  the  first  that  are  met  with  in 
Great  Britain  are  in  the  woods  on  the  south  side  of  Loch  Hannoch, 
in  Perthshire ;  the  last  in  those  of  Langwal,  in  Caithness  ;  but  that 
they  are  most  numerous  in  the  beautiful  forests  of  Invercsuld,  in  the 
midst  of  the  Grampians.  They  are  still  comparatively  plentiful  in 
Scotland.  Sir  James  Carnegie  had  a  battue,  in  which  forty  were 
killed.  Sir  William  Jardine  states,  that  south  of  the  Forth  they 
are  now  very  rare,  one  or  two  wilder  parks  only  possessing  a  few ; 
but  frequent  traces  of  their  former  abundance  are  found  in  the 
border  counties,  remains  and  skeletons  being  almost  yearly  disinterred 
from  most  of  the  larger  peat  mosses.  The  same  author  speaks  of 
its  frequency  in  many  European  countries,  Germany,  Silesia,  ka. 
"Naturalist's  Library,   Mammalia,  voL  iii.) 

The  Roe  doea  not  keep  in  herds,  but  only  congregates  in  families  in 
the  lower  coverts  and  less  wild  woods.  The  female  goes  with  young 
five  months,  and  produces  two  fawns  at  a  birth,  and  these  she  con- 
ceals from  the  buck.  They  are  eaid  to  live  twelve  or  fifteen  yean, 
and  to  be  able  to  reproduce  the  species  at  the  age  of  eighteen  months. 


Pennant  observes  that  it  is  a  tender  animal,  and  quotes  Buffon,  who 
says  that  in  the  hard  winter  of  1 700  the  breed  was  almost  extmguuhed 
in  Burgundy,  and  many  years  passed  before  it  was  restored  again.  It 
is  generally  killed— either  in  the  covert  or  by  the  sportsman,  who 
waits  outside  while  the  copse  or  wood  is  driven — with  shot  It  falls 
very  readily,  and  often  without  being  apparently  severely  struck  ; 
we  have  heard  instances  of  their  being  knocked  over  with  com- 
paratively small  shot.  Aa  soon  as  it  ia  down  the  throat  is  out,  and 
the  animal  is  hung  up  by  the  bind  legs  on  tie  fork  of  some  tree 
to  bleed. 


Bee-Back  {Caprtvltu  Doriaj]. 

Herbage  and  tender  shoots  of  underwood  are  the  food  of  the  Roe 
in  the  summer.  They  are  said  to  be  very  fond  of  the  Rubut  laxatilit, 
called  in  the  Highlands  the  Roe-Buck  Berry.  In  winter,  when  the 
ground  is  covered  with  snow,  they  browse  on  the  tender  branches  of 
the  fir  and  the  birch.  (Pennant) 

The  flesh  is  delicate  food  when  well  killed,  and  the  horns  are  used 
for  handles  of  carving-knives,  to. 

Pennant  states  that  in  the  old  Welsh  laws  a  roe-buck  was  valued  at 
the  same  price  as  a  she-goat  - 

26.  0.  PygargiH,  the  Ahu.  It  is  the  Cervtu  Pggargut  of  Pallas, 
Cerrtu  Aha  of  Griffith,  the  Siaga  of  the  Tartars,  Dikaja  Kosa  of  the 
Russians,  Tailless  Roe  and  Tailless  Deer  of  Pennant  and  Shaw.  It 
is  a  native  of  Central  Asia. 

27.  Bltutocerut  paludomt,  the  GuaEupuco.  It  is  the  Cerrmt  Mai- 
eanui  of  Goldfuss,  C.  dichotomies  at  Illiger.  It  is  a  native  of  South 
America. 

26.  B.  campatrit,  the  Mazame  or  Guazuti.  It  is  the  Cennu  baoar- 
iicut  of  Linnasus,  V.  campnlrii  of  F.  Cuvier,  C.  leucogatltr  of  Goldfuss, 
the  Biohe  de  Pampas  of  Cuvier.  It  ia  a  native  of  South  Amenoa 
in  Northern  Patagonia.  It  is  exceedingly  abundant,  in  small  herds, 
throughout  the  countries  bordering  the  Plata  Mr.  Darwin  describes 
the  odour  of  the  buck  as  quite  overpowering,  from  its  disagreeable 
character. 

29.  Farther  AntitiemU,  the  Taruah or  Taruga,  ia  a  native  of  South 
America,  in  the  Bolivian  Alps. 

30.  P.  Huamd,  the  GusmuL  It  is  the  Auehenia  Httamd  of  H. 
Smith,  the  Camtim  fifuinu  of  Leuckart,  Cement  Andimi  of  Lesson, 
the  Cloven-Footed  Hone  of  Shaw.  It  is  a  native  of  the  east  coast 
of  South  America. 

81.  Cariaaa  Virgirdamu,  the  American  Deer.  It  is  the  Dama 
Virgmiana  at  Ray,  Ctrrut  Vwtjinianui  of  Gmelin,  C-  Strongylocaw 
of  Hohreber,  the  Virginian  and  Mexican  Deer  of  Pennant,  the  Cerf 
de  la  Louisiane  of  Cuvier,  the  Cariacou  of  Buffon.  The  tail  of  this 
animal,  like  the  rest  of  its  body,  is  fulvous,  above  the  tip  it  is  black, 
but  beneath  white,  and  ia  carried  erect  when  running.  They  inhabit 
the  Oregon,  and  are  found  to  be  most  numerous  near  the  coast  of  the 
Pacific  Ocean.  Their  range  on  that  coast  is  up  to  IS*  N.  latitude. 
At  the  TJmqua,  in  latitude  43°  they  give  place  to  the  Black-Tailed 
Deer.  "  We  believe  that  the  same  species  of  deer  inhabits  all  the 
timbered  or  partially  timbered  country  between  the  coaet  of  the 
Atlantic  and  Pacific  Oceans."    (Gray.) 

32.  C.  Mexican**,  the  Mexican  Deer.  Tail  fulvous  gray.  Not  Well 
known.     Inhabits  Mexico. 

33.  C.  lamanu,  the  White-Tailed  Deer.  It  is  the  Cera*  Iwcwnu 
of  Douglass,  C.  conpeilru  of  F.  Cuvier.  Various  writers  on  America 
have  called  it  by  the  following  names  :  Roe-Buck  (Dobbs),  the  Fallow 
or  Virginian  Deer  (Cook's  Third  Voyage) ;  the  Long-Tailed  Jumping 
Deer  (Umfrorille) ;  Deer  with  small  horns  and  long  tail  (Gasa) ;  Long- 
Tailed  Red  Deer,  Small  Deer  of  Pacific,  Common  Red  Deer,  and 
Common  Fallow-Daer  with  long  taila  (Lewis  and  Clark);  Jumping 
Deer  (Hudson's  Bay  Traders);  Chevreuil  (Canadian  Voyageura); 
Mowitoh  (Cree  Indiana). 


m  CEHVIDJE. 

This  species  is  not  found  on  the  eaat  side  of  the  Rooty  Mountains 
farther  north,  than  latitude  5*°  N.,  nor  is  it  found  in  that  parallel  east 
of  10S°  W.  longitude.  Mr.  Douglass  says,  "it is  the  most  common  deer 
in  the  district  adjoining  the  river  Columbia,  more  especially  on 
the  fertile  prairies  of  the  Cowalidoke  and  Multnomah  rivers,  within 
100  miles  of  the  Paoifio  Ocean." 

34.  C.  nemoralit,  the  Cariacou  Deer.  It  is  the  Cerf  Blanc  or  Cerf 
des  Paletuviers  of  Cuvier,  Chevreuil  d'Araerique  of  Daubenton,  Biche 
dee  Savannea  of  Buffon.  It  is  a  native  of  the  shores  of  the  Mexican 
Gulfend.of  (luyana.     (BaMon.) 

35.  C.  punctviatut,  the  Californian  Boo.  Dr.  J.  E.  Gray  aays, 
"  There  is  a  female  of  this  species  in  the  Zoological  Gardens  ;  it  is 
much  smaller  and  darker  than  C.  Firoiniamu,  and  it  differs  in  the 
hair  being  dark,  with  a  distinct  yellow  subterminal  bind.  It  is  a 
native  of  Columbia,  and  it  best  a  doubtful  species." 

36.  C.  Lewitii,  the  Black-Tailed  Deer.  It  is  the  Cerviu  Lewitii  of 
Peale.  A  native  of  California  between  the  Columbia  River  and  the 
Umque.  It  is  seldom  seen  east  of  the  Cascade  Mountains,  It  never 
elevates  its  tail  in  running,  and  viewed  from  behind  shows  two 
□arrow  white  lines  of  hair,  instead  of  the  large  white  and  elevated 
tail  of  the  Virginian  Deer. 

37.  Otnaerofu,  the  Mule-Deer.  It  is  rather  larger  than  C.  Pfroinio- 
nut,  having  more  the  general  aspect  of  the  Wapiti.  It  is  destitute 
of  the  black  submaxillary  marks  of  C.  Lewitii  and  C.  Virginianiu. 
It  is  moat  abundant  on  the  eastern  slope  of  the  Rocky  Mountains, 
and  delights  in  rocky  hills  covered  with  cedars  and  fir-trow. 

SB.  Cnxttf  nemorivogut,  the  G&uzu-riva.  It  is  the  Cerent  Nemorum 
of  Desmaxeat,  C.  itmyjieicornis  of  Illiger,  C.  morgieonu  of  Bohrank. 
This  delicate  little  deer  is  only  26  inches  in  length.  Its  aspect  in 
said  to  approach  that  of  the  sheep.  The  lachrymal  sinus  is  said  to 
be  nearly  imperceptible. 


The  lower  part  of  the  head  and  lips  whitish.  Space  round  the 
eyes,  inside  of  fore  legs,  and  from  lower  part  of  breast  to  buttocks 
whitish-cinnamon.  Neck  and  all  the  other  parts  brownish,  approaching 
to  grayish,  each  hair  being  tipped  with  white.  Horns  short.  It.  is  a 
native  of  the  Brazils. 


30.  C.  rvfu,  the  Cuguaou-ete  or  Pita.  It  is  the  Otnut  rvfot  of 
F.  Cuvier,  C.  doiidionao!  Wagner,  SuoWw  Amtricamu  of  i .  Brookes, 
Su/nOo  rvfut  of  H.  Smith. 
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tail,  hind  part  of  belly,  buttocks,  and  inside  of  fore  legs  i> 
whitish.    Females  without  horns.    Nearly  of  the  same  reddish  tint, 
with  a  white  root  above  the  nose  and  on  the  upper  lip. 

It  lives  in  the  low  moist  woods  of  South  America,  in  large  herds, 
and  as  ten  females  are  seen  for  one  male,  it  is  supposed  that  their 
appearance  gave  currency  to  the  report  of  a  form  of  deer  on  the 
New  Continent  without  horns.  The;  are  very  fleet  only  for  the  first 
burst,  for  they  are  soon  run  down  by  dogs,  and  are  sometimes 
captured  by  tho  lasso  and  balls. 

40.  C.  luptrciliarit,  the  Eye-Browed  Brocket,  differs  chiefly  from  the 
two  last  in  the  form  of  the  muffle,  and  in  the  presence  of  a  white 
streak  over  the  eyes.    It  is  a  native  of  the  Brazils. 

41 .  C.  auritui,  the  Large-Eared  Brocket  It  is  also  a  native  of  the  Brazils, 

42.  Pvdu  AwmIm,  the  Venada.  It  is  the  Certrut  kimiiU  of  Bennett ; 
Caora fash, Molina ;  Antiloeapra  Pitdu, Lesson;  Antilope  Dicrtmoeent* 
Temamtuama,  3.  Smith ;  Cmnu  MacallchiclttUic,  Seba ;  Hazame  of 
Hernandez,     It  is  a  native  of  Chili. 

Fbuil  Ctrvida. 

The  remains  of  Deer  are  sufficiently  numerous  in  beds  of  the  third 
period  of  the  Tertiary  Series  and  in  caverns.  Thus,  in  the  cave  at 
Kirkdale,  Dr.  Buckland  found  evidences  of  at  least  three  species,  the 
smallest  being  very  nearly  of  the  size  and  form  of  a  fallow-deer,  the 
largest  agreeing  in  size  with  the  elk,  but  differing  in  form ;  and 
a  third,  of  intermediate  size,  approaching  that  of  a  large  stsg  or  red- 
deer.  The  skeletons  of  animals  found  in  the  recent  ah  oil  marls  of 
Scotland,  according  to  Sir  C.  Lyell,  all  belong  to  species  which  now 
inhabit  or  are  known  to  have  been  indigenous  in  Scotland.  Several 
hundred,  he  observes,  have  been  procured  within  the  last  century 
from  five  or  six  small  lakes  in  Forfarshire,  where  shell-marl  has  been 
worked.  Those  of  the  Stag  (Certnu  Elaphui)  are  stated  to  be  the  moat 
numerous ;  and  if  the  others  be  arranged  in  the  order  of  their  relative 
abundance  they  will  follow,  according  to  Sir  C.  Lyell,  nearly  thus  :— 
Ox,  boar,  hone,  dog,  hare,  fox,  wolf,  and  oat  The  beaver,  he  adds, 
seems  very  rare ;  but  it  has  been  found  in  the  shell-marl  of  Loch 
Marlio  in  Perthshire,  and  in  the  parish  of  Edrom  in  Berwickshire. 

The  most  remarkable  of  the  Fossil  Cereida  found  in  the  British 
Islands  is  the  Mtgacerot  llibernictu,  the  gigantic  Irish  Deer.  This 
animal  has  been  called  by  various  names,  of  which  the  following  are 
the  most  common : — Cervut  ptatyceroi  abitimuu.  Large  Irish  Deer. 
Holyneux;  drew  fottiiii,  Qoldfuaa ;  Cerf  k  Bois  Gigantosque,  Cuvier  ; 
the  Fossil  Elk  of  Ireland,  Parkinson  ;  Cerent  Bibemut,  Desmarest ; 
Cervttt  megactrot,  Hart ;  Fossil  Dama  of  Ireland,  Hamilton  Smith. 

Dr.  MoLyneux,  to  whom  we  owe  the  first  account  of  the  remains  of 
this  animal,  supposed  it  to  be  the  American  Moose.  On  this  point 
Professor  Owen  says,  "The  great  extinct  Irish  Deer  surpassed  the 
largest  Wapiti  or  Elk  in  size,  and  much  exceeded  them  in  the  dimen- 
sions of  the  antlers.  The  pair  first  described  and  figured  in  the 
'  Philosophical  Transactions '  measured  10  feet  10  inches  in  a  straight 
line  from  the  extreme  tip  of  the  right  to  that  of  the  left  antler;  the 
length  of  each  antler,  from  the  burr  to  the  extreme  tip  in  a  straight 
line,  was  5  feet  2  inches,  and  the  breadth  of  the  expanded  part,  or 
palm,  was  1  foot  1 0  J  inches.  Dr.  Holyneux,  after  giving  the  dimen- 
sions of  the  fossil  head  and  its  noble  attire,  says — '  Doubtless  all  the 
rest  of  the  parts  of  the  body  answered  these  in  due  proportion,'  and 
he  infers  the  amount  of  the  superiority  of  the  great  Irish  Deer  over 
the  'fairest  buck'  accordingly." 

"  Recent  discoveries  of  the  entire  skeleton  of  the  Megaceros  however 
have  shown  that  the  proportions  of  the  trunk  and  limbs  to  tlje  vast 
antlers  were  not  the  same  with  which  we  are  familiar  in  the  existing 
Deer  best  provided  with  these  weapons,  but  that  the  antlers  were 
both  absolutely  and  relatively  larger  in  the  great  extinct  species.  This 
in  fact  constitutes  one  of  its  best  characteristiea,  and  involves  other 
differences  in  the  form  and  proportions  of  its  osseous  framework. 
One  of  the  modifications  in  the  skeleton  of  Megaceros,  which  relates 
to  the  vsat  weight  of  the  head  and  neck,  is  the  stronger  proportions 
of  its  limbs ;  and  another  and  more  striking  character  is  the  great 
size  of  the  vertebra)  of  the  neck,  which  form  the  oolumn  immediately 
supporting  the  head  and  its  massive  appendages.  The  extent  of  these 
modifications  may  be  appreciated  by  the  following  dimensions  of  the 
skeleton  of  the  Megaceros  and  of  that  of  the  Great  American  Moose 
(Alat  palmala  and  Americana)  '■ — 

Length  of  the  trunk  from  the  lit  rib  to  the  end  of 

Height  from  the  ground  to  the  top  of  the  longest 

Length  of  the  fore  leg  from  the  top  of  the  scapula 

in  a  straight  Use s     7     0        i    4     G 

Length  of  hind  leg  from  the  head  of  the  femur  in  a 

straight  line 4BS  4   10     0 

Circumference  of  fourth  ot 


V      / 


Gignollo  TuiAil  Deer  (Jltqatrm  Hibernian). 
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The  weight  of  the  skull  and  antlers  of  the  Megaceros  in  the  Museum 
of  the  College  of  Surgeons  in  London  is  76  lbs.,  whilst  another  exists 
in  Dublin  which  weighs  87  lbs.  The  average  weight  of  the  skull, 
without  the  horns  or  lower  jaw,  is  6  J  lbs.  From  this  fact  we  may 
form  some  idea  of  the  enormous  size  of  the  antlers,  which  seem  to 
have  obeyed  the  same  periodical  law  as  those  of  all  existing  deer.  When 
it  is  recollected  that  all  the  matter  of  these  antlers  must  have  been 
drawn  from  the  blood  carried  to  the  head  by  the  carotid  arteries  in 
the  course  of  a  few  months,  our  wonder  may  well  be  excited  at  the 
special  activity  of  the  capillary  circulation  of  these  parts. 

The  question  has  been  somewhat  eagerly  discussed,  as  to  whether 
the  Megaceros  existed  within  the  historical  period.  On  this  point 
Professor  Owen  has  the  following  remarks  : — 

"  Is  there  any  evidence,  it  may  be  asked,  that  the  Megaceros  co- 
existed with  the  human  race,  or  that  its  extinction  was  the  result  of 
roan's  hostility  ?  Dr.  Molyneux  ('Phil.  Trans./  xix.  p.  490)  Bays  that 
its  extinction  in  Ireland  nas  occurred  'so  many  ages  past,  as  there 
remains  among  us  not  the  least  record  in  writing,  or  any  manner  of 
tradition,  that  makes  bo  much  as  mention  of  its  name ;  as  that  most 
laborious  inquirer  into  the  pretended  ancient  but  certainly  fabulous 
history  of  this  country,  Mr.  Roger  O'Flaherty,  the  author  of '  Ogygia/ 
haB. lately  informed  me.' 

"  The  term  Shelch,  in  the  romance  of  the  '  Niebelungen/  written  in 
the  13th  century,  and  there  applied  to  one  of  the  beasts  slain  in  a 
great  hunt  a  few  hundred  years  before  that  time  in  Germany,  has 
been  cited  by  GoldfusB,  and  subsequently  by  other  naturalists,  as 
probably  signifying  the  Megaceros,  just  as  the  Halb-Wolf  of  the  same 
*  Lied '  nas  been  conjectured  to  be  the  Hyena. 

"  The  total  silence  of  Caesar  and  Tacitus  respecting  such  remarkable 
ammnlRj  renders  their  existence  and  subsequent  extirpation  by  the 
savage  natives  a  matter  of  the  highest  improbability ;  and  it  has  been 
well  observed  by  Dr.  Buckland,  that  'the  authority  of  the  Bame 
romance  would  equally  establish  the  actual  existence  of  giants,  dwarfs, 
and  pigmies,  of  magic  turn-caps — the  using  of  which  would  make  the 
wearer  become  invisible — and  of  fire-dragons,  whose  blood  rendered 
the  skin  of  him  who  bathed  in  it  of  a  horny  consistence,  which  no 
sword  or  other  weapon  could  penetrate.' 

"Some  appearances  in  the  bones  themselves  of  the  Megaceros,  and 
perhaps  an  undue  confidence  in  the  vague  statements  of  their  discovery 
with  remains  of  the  existing  deer,  hog,  and  sheep,  in  peat-bogs,  have 
led  to  the  opinion  that  the  Gigantic  Deer  existed  within  the  time  of 
man.  Dr.  Hart  cites  the  fact  of  the  discovery  of  a  human  body  in 
gravel,  under  eleven  feet  of  peat,  soaked  in  the  bog-water,  which  was 
in  good  preservation,  and  completely  clothed  in  antique  garments  of 
hair,  which  it  had  been  conjectured  might  be  that  of  our  fossil  anima^ 
But  if  any  Megaceros  had  perished,  and  left  its  body  under  the  like 
circumstances,  its  hide  and  nair  ought  equally  to  have  been  preserved. 
Except  however  the  solitary  instance  of  fat  or  adipodre  in  the  shaft 
of  one  of  the  bones  discovered  by  Archdeacon  Maunsell,  not  a  particle 
of  the  soft  parts-  of  the  animal  seems  ever  to  have  been  found.  Dr. 
Hart  conceives  that '  more  conclusive  evidence  on  this  question  is 
derived  from  the  appearance  exhibited  by  a  rib,  in  which  he  discovered 
an  oval  opening  near  its  lower  edge,  with  the  margin  depressed  on  the 
outer,  and  raised  on  the  inner  surface,  round  which  there  is  an  irre- 
gular effusion  of  callus.  This  opening/  he  says,  '  appears  evidently 
to  have  been  produced  by  a  sharp-pointed  instrument  which  did  not 
penetrate  so  deep  as  to  cause  the  animal's  death,  but  which  probably 
remained  fixed  in  the  opening  for  some  length  of  time  afterwards ;  in 
fact,  such  an  effect  as  would  be  produced  by  the  head  of  an  arrow 
remaining  in  a  wound  after  the  shaft  was  broken  oft'    (Op.  dl,  p.  29.) 

"But  a  conical  arrow-head,  with  a  base  one  inch  in  diameter, 
sticking  in  a  rib,  with  its  point  in  the  chest,  must  have  pierced  the 
contiguous  viscera,  and  rankling  there  have  excited  rapid  and  fatal 
inflammation.  The  evidence  of  the  healing  process  in  the  bone  would 
rather  show  that  the  instrument  which  pierced  the  rib  had  not  been 
left  there  to  impede  the  operations  of  the  '  vis  medicatrix  naturae.' 
A  formidable  branch  of  the  formidable  antler  is  as  well  suited  to 
inflict  such  a  wound  as  the  hypothetical  arrow;  and  if  the  combative 
instincts  of  4he  rutting  stag  rightly  indicate  the  circumstances  under 
which  the  wound  of  the  Megaceros  was  inflicted,  they  would  be  those 
which  best  accord  with  the  actual  evidence  of  recovery  from  it." 

Although  the  remains  of  this  animal  have  been  found  principally 
in  Ireland,  they  have  also  been  dug  up  in  the  Isle  of  Man,  in  Scotland, 
and  found  in  several  of  the  ossiferous  caverns  of  England.  This 
discovery  is  interesting,  as  from  the  position  in  which  the  remains  of 
the  Megaceros  have  been  found,  it  establishes  the  comtemporaneity  of 
this  animal  with  the  Mammoth,  Rhinoceros,  and  other  extinct  Mam- 
malia of  the  period  of  the  formation  of  the  newest  tertiary  fresh-water 
fossQiferous  strata. 

In  the  cavern  of  Kent's  Hole,  near  Torquay,  the  base  of  an  antler, 
fossil,  and  partly  gnawed,  has  been  found.  It,  does  not  belong  to 
Megaceros  ;  and  Professor  Owen  has  referred  it  to  a  genus  and  species 
which  he  calls  Strongyloceros  Spekeus,  Gigantic  Round-Antlered  Deer. 
"  If  the  trunk  and  limbs  bore  the  same  proportions  to  the  head  and 
antlers  as  in  the  Wapiti  and  Red  Deer,  as  most  probably  they  did, 
the  species  indicated  by  this  remarkable  fragment  of  antler  must  have 
been  the  most  gigantic  of  our  extinct  English  Cervine  animals.'' 
(Owen.) 


Besides  these,  the  remains  of  C.  Elaphus,  the  Red  Deer,  C.  Tarandus, 
the  Rein-Deer,  Dama  vulgaris,  the  Fallow-Deer,  Capreolus  Oaprcea, 
the  Roe-Buck,  have  all  been  found  in  various  parts  of  the  British 
Islands.  Amongst  the  bones  found  in  Kirkdale  are  those  of  a  small 
deer,  which  Professor  Owen  calls  Cervus  BucJdandL 

Remains  of  Deer  occur  in  other  ossiferous  caverns  besides  those  of 
Great  Britain,  as  in  the  Muggendorf  caverns,  the  Grotte  d'Echenoz, 
and  that  on  tne  banks  of  the  Mouse,  at  Chockier ;  as  well  as  in  the 
osseous  breccias  of  Gibraltar,  Cette,  Nice,  Corsica,  and  A_ntibes. 
M.  Bertrand  de  Doue  found,  among  the  bones  entombed  in  and 
beneath  volcanic  matter  near  St  Privat  d'Allier  (Yelay),  a  large 
proportion  of  remains,  referrible  to  at  least  four  undetermined 
species  of  Cervi,  in  company  with  Bhvnoceros  leptorhwus  and  Hycena 
spdoza  ;  and  M.  Robert  extracted  from  the  ferruginous  beds  at  Cuseac 
(Haute-Loire)  the  bones  of  seven  species  of  deer  (to  two  of  which  he 
assigns  the  names  of  Cervus  Solilhacus,  and  C.  dama  Polignacus\ 
accompanied  by  the  bones  of  the  antelope,  Bos  Urus  and  B.  Velaunus, 
two  species  of  horse,  Elepkas  primigemus,  Bhinoceros  Uptorhinus,  and 
Tapir  Arvemensis.  Among  the  fossil  species  enumerated  we  find, 
under  section  a,  Cervus  giganteus,  C.  euryceros,  and  C.  American**; 
under  section  £*,  C.  Qucttardi;  and  under  $**  0.  Hibernus  and 
C.  Somonensis. 

Captain  P.  Cautley,  in  his  paper  '  On  the  Remains  of  Mammalia 
found  in  the  Sewalik  Mountains,  at  the  southern  foot  of  the  Hima- 
layas, between  the  Sutluj  and  the  Ganges,'  enumerates,  among  the 
fine  collection  of  bones  found  by  him,  those  of  the  elk  and  several 
varieties  of  deer.  In  the  district  between  the  Jumna  and  the  Ganges 
he  obtained  the  remains  of  more  species  of  deer  than  one  in  the  marl 
or  clay  conglomerate,  described  as  consisting  of  fragments  of  indurated 
clay,  cemented  by  clay,  sand,  and  carbonate  of  lime.  Professor  Kaup 
discovered  the  bones  of  the  following  deer : — Cervus  anocerus,  C.  trigo- 
nocerus,  C.  dieranocerus,  and  C.  curtocerus — in  the  sand  resting  upon 
the  calcaire  grossier  in  Rhenish  Hesse,  in  company  with  JHnotkerium, 
&c.  &a  Deer  therefore  may  be  considered  to  have  existed  in  the 
second  and  third  tertiary  periods,  namely,  the  Miocene  and  Pliocene 
periods  of  LyelL     [See  Sufflxkbn*.] 

CERVUS.    [Cbbvida] 

CESTRA'CEiE,  or  CESTRI'NiE,  a  natural  order  of  plants  belonging 
to  the  class  of  Monopetalous  Exogens.  It  is  nearly  related  to 
Solanacea,  and  is  sometimes  made  to  form  a  tribe  of  that  order.  It 
has  the  following  characters : — Limb  of  corolla  plicate,  valvate  or 
induplicate  in  aestivation;  calyx  6-toothed;  corolla  funnel-shaped, 
5-lobed,  regular ;  tube  elongated,  limb  usually  spreading ;  stamens  5 ; 
anthers  dehiscing  lengthwise;  ovarium  seated  on  a  cupulate  disc; 
pericarp  capsular  or  baccate;  placentas  adnate  to  the  dissepiment; 
embryo  nearly  straight,  with  a  cylindrical  radicle,  and  roundish  leafy 
cotyledons.  It  embraces  the  genera  Oestrum,  Dunalia,  Meyenia, 
Darius,  Vsstia,  Lessea,  Fabiana,  Xaureria,  Lamarhia.  In  the  second 
edition  of  the  '  Natural  System/  Dr.  Lindley  recognises  the  order 
Cestracece,  and  adds,  "  I  do  not  attempt  to  characterise  this  assemblage 
of  plants,  being  uncertain  what  its  real  peculiarity  is.  According,  to 
ScUechtendahl,  it  has  all  the  characters  of  SolanacecB,  except  that 
the  embryo  is  nearly  straight,  and  the  cotyledons  foliaoeous.  To  this 
however  it  is  possible  that  the  valvate  aestivation  of  the  corolla  ought 
to  be  added;  but  I  am  by  no  means  sure  that  the  species  of 
Periphragmos  of  the  'Flora  Peruviana,1  with  winged  seeds,  ought  not 
to  be  included,  although,  as  they  have  an  imbricated  aestivation,  and  a 
tricarpellary  fruit,  they  are  placed  in  Polemoniacece.  These  plants, 
which  are  very  different  from  those  of  Jussieu's  Cantuas,  especially 
C.  querctfolia,  have  much  the  habit  of  Lycium  as  well  as  Vestia.  If 
they  really  do  belong  to  Polemoniacece,  they  must  be  considered  a 
connecting  link  between  that  order  and  Cestracecs."  The  genera 
then  recognised  by  Lindley  were,  Oestrum,  Vestia,  Lessea,  Fabiana. 
In  the  'vegetable  Kingdom,'  Dr.  Lindley  has  dropped  the  order 
Cestracece, 

The  genus  Oestrum  has  a  tubular  calyx,  terete,  very  short,  obsoletely 
5-toothed ;  corolla  funnel-shaped,  with  a  long  slender  cylindrical  tube ; 
a  roundish  throat  and  a  flat  limb,  with  ovate  equal  segments ;  filaments 
the  length  of  the  tube;  anthers  inclosed,  being  roundish,  2-celled, 
many  seeded.  C.  venenatum  is  a  large  woody  bush  which  grows  at 
the  Cape  of  Good  Hope,  in  Houtinqua  Land,  and  elsewhere.  The 
flowers  are  arranged  in  axillary  clusters ;  the  corolla  has  a  reddish 
tube  and  a  white  limb,  and  -emits  a  perfume  resembling  Jasmine 
flowers.  A  decoction  of  the  bark  reduced  to  an  extract  by  evaporation 
is  employed  by  the  Hottentots  to  poison  their  arrows.  It  is  said  to 
be  a  speedy  poison,  and  is  also  employed  to  destroy  wild  beasts  by 
mixing  with  their  food.  C  macrophyUum  and  C.  noctuum  have  similar 
properties.  C.  Hedwmda  and  C.  lamifoU/um  are  febrifuge,  and  are 
applied  extensively  as  astringents  in  Peru.  About  60  species  of 
Oestrum  have  been  described.  They  are  all  of  them  natives  of 
North  and  South  America,  and  the  West  India  Islands,  and  are 
known  by  the  common  name  of  Bastard  Jasmines.  They  are  easily 
cultivated,  and  will  grow  in  any  rich  light  soil,  and  are  easily  propa- 
gated by  cuttings,  which  should  be  placed  under  a  hand-glass  in  heat. 
The  species  of  the  allied  genera  require  the  same  treatment. 

(Don,  Gardener's  Dictionary;  Lindley,  Flora  Medica;  Lindley, 
Vegetable  Kingdom,) 

CESTRACION.    [Sq^auda]        CE8TRITM.    [Cktbace*  ] 
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CESTUM.    [Aoalspkjl] 

CETACEA,  an  order  of  Aquatio  Mammals  with  fin-like  anterior 
extremities,  the  posterior  extremities  being  absent,  or  rather,  having 
their  place  supplied  by  a  large  horizontal  caudal  fin  or  tail ;  without 
an  external  ear,  without  hair  on  their  external  integument,  and  the 
cervical  bones  so  compressed  as  to  leave  the  animal  without  any 
outward  appearance  of  a  neck.  This  order  comprises  the  Whales, 
the  largest  animated  forms  in  existence.  Some  of  the  genera  com- 
posing it  are  phytophagous,  or  plant-eaters;  others  are  zoophagous, 
or  animal-eaters. 

The  Cetaceous  Mammals,  whose  abode  is  either  in  the  sea  or  the 
groat  rivers,  resemble  Fishes  so  closely  in  external  appearance,  that 
it  is  hardly  to  be  wondered  at  that  not  only  the  vulgar,  but  even 
some  of  the  earlier  zoologists,  looked  upon  them  as  belonging  to  that 
class.  This  notion  is  kept  alive  to  the  present  day  in  the  announce- 
ments of  the  comparative  success  of  those  ships  which  are  employed 
in  the  Whale  Fishery ;  for  not  only  is  it  conveyed  by  that  general 
term  for  the  capture  of  whales,  but  by  statements  that  one  ship  has 
arrived  with  three  fish,  another  with  four  fish,  a  third  with  one 
fish,  &c. 

If  we  turn  to  the  Sacred  Scriptures  we  find  the  Hebrew  words  Than 
and  Thannin,  which  have  been  translated  by  the  words  Ktjtos  '  (the 
word  used  by  Mneaa  Qaz&us  to  designate  the  fish  out  of  whose  belly 
Hercules  is  said  to  have  escaped  after  having  been  swallowed)  and 
'whale.'  Lycophron  terms  the  marine  animal  that  so  disposed  of 
Hercules  when  he  was  shipwrecked,  icdpx*pos  kvwv,  a  shark. 

The  Septuagint  translates  the  Hebrew  words  above  noticed,  r*  icffrv 
ra  fidyaXa,  in  the  21st  verse  of  the  firat  chapter  of  Genesis.  The 
same  Greek  word  is  used  in  the  17th  verse  of  the  first  chapter  of 
Jonah.  In  the  book  of  Job  (vii.  12),  and  in  that  of  Ezekiel  (xxxii.  2), 
the  translation  uses  the  term  Xpdxotv.  In  Matthew  (xii.  40),  where 
the  swallowing  up  of  Jonah  is  alluded  to,  ktttos  is  employed. 

In  Barker's  'Bible'  (1615)  the  passage  in  Genesis  is  translated, 
"  Then  God  created  the  great  whales,"  much  the  same  as  it  stands 
in  the  version  now  read  in  our  churches,  "And  God  created  great 
whales." 

The  other  passages  are  translated  in  Barker's  '  Bible '  as  follows : — 
Jonah  (i.  17),  "Now  the  Lord  had  prepared  a  great  fish  to  swallow 
up  Jonah :  and  Jonah  was  in  the  belly  of  the  fish  three  days  and 
three  nights :  "—Job  (vii  12),  "  Am  I  a  sea  or  a  whale  fish,  that  thou 
keenest  me  in  ward  1"— - Ezekiel  (xxxii  2),*"  Thou  art  like  a  lyon  of 
the  nations,  and  art  as  a  dragon  in  the  sea; "  in  a  note  ' or  whale'  is 
added : — Matthew  (xii  40),  "  For  as  Jonas  was  three  days  and  three 
nights  in  the  whale's  belly,"  Ac. 

In  the  version  now  used  in  our  churches  the  passage  in  Jonah  is 
verbatim  the  same  as  in  Barker ;  that  in  Job  is  thus  rendered,  "  Am 
I  a  sea,  or  a  whale,  that  thou  settest  a  watch  over  me?" — that  in 
Ezekiel,  "  Thou  art  like  a  young  lion  of  the  nations,  and  thou  art  as  a 
whale  in  the  seas  : " — that  in  Matthew  is  identical  with  the  passage 
in  Barker. 

These  are  merely  cited  as  examples :  there  are  other  passages  in 
the  Old  Testament  in  which  the  words  whale  and  ktttos  occur  in  the 
English  and  Greek  versions.  It  would  be  beside  the  present  question 
to  enter  into  the  discussion  whether  the  whale  was  meant,  or  a 
crocodile,  as  some  will  have  it,  in  the  verses  above  quoted;  it  is 
sufficient  for  our  purpose  to  show  the  commonly  received  opinion 
that  a  whale  was  a  fish 

In  the  Index  to  Pliny's  'Natural  History'  we  find  the  Whales 
treated  as  Fishes,  ''BaJmnarum  Piscium  Consideratio,"  "Balaena 
piscis,"  Ac. ;  but  in  the  work  itself  the  Balcena  and  Physeter  are  noticed 
as  Beluce,  and  a  fair  account  is  given  of  their  spouting  and  general 
habits.  The  7th  chapter  of  his  ninth  book,  indeed,  is  headed  "  An 
spirent  pisces,  an  dormiant;"  but  in  that  chapter  he  expressly  states 
that  neither  whales  nor  dolphins  (balsenis  nee  delphinis)  have  gills, 
but  breathe  by  means  of  fistula,  or  blow-holes,  which  appertain  to 
the  lungs. 

Aristotle,  whose  great  zoological  work  Pliny  had  closely  studied, 
was  certainly  aware  of  the  broad  distinction  between  the  Whales  and 
Dolphins  (the  position  of  whose  blow-holes  he  mentions),  and  Fishes. 

Gesner  separated  the  Whales  from  the  Fishes,  including  them  in  a 
distinct  order  of  marine  animals.  Aldrovandi  separated  them  also, 
though  they  appear  in  the  same  volume,  the  title  of  which  is  *  De 
Piscibus  Libri  V. :  De  Cetis  Liber  UnuB.'  Johnston  gives  them  a 
separate  chapter  at  the  head  of  his  book  '  De  Piscibus.' 

Ray,  in  his  'Synopsis  Methodica  Piscium'  (1713),  observes  that 
the  term  '  fish '  is  extended,  even  by  the  learned  of  our  country,  to 
the  bloodless  aquatics,  as  they  were  then  termed,  Bxanguia  aquatica, 
suoh  as  Crustacea,  Testacea,  and  Mollia,  or  Shellless  Mollusks.  On 
the  other  hand,  some,  he  remarks,  not  only  exclude  those  Exanguia 
aquatica,  but  also  the  Cetacea  ("Cetaoeum  genus,  seu  Belluae 
Marinas "),  contending  that  no  other  animals  can  justly  be  termed 
fishes  except  those  which  breathe  by  means  of  gills,  and  have  but 
one  ventricle  to  the  heart  With  these  last  Ray  agrees,  and  expresses 
his  own  opinion,  that,  if  we  speak  properly  and  philosophically,  the 
name  of  Fish  should  be  restricted  to  such  last-mentioned  animals  only, 
and  points  out  the  absenoe  of  any  relationship  of  the  "  Pisces  Cetacei 
dicti "  with  the  true  fishes ;  adding,  that  with  the  exception  of  the 
place  where  they  spend  their  lives,  the  external  figure  of  their  body, 


their. hairless  akin,  and  their  natatory  progression,  the  Cetacea  have 
hardly  anything  in  common  with  the  true  fishes,  but  in  other  respects 
agree  with  the  viviparous  quadrupeds. 

Nevertheless,  that  he  may  avoid  dissent  from  received  opinions 
and  the  appearance  of  paradox,  Ray  declares  that  he  will  not  inno- 
vate, but  consider  the  Cetaceous  Animals  as  Fishes ;  and  he  proceeds 
to  define  what  a  fish  is,  thus :  An  aquatic  animal  having  blood,  wanting 
feet,  swimming  with  fins,  covered  either  with  scales  or  with  a  naked, 
smooth,  hairless  skin,  passing  its  life  in  the  waters,  and  never 
voluntarily  leaving  it  for  the  dry  land. 

The  Cetaceous  Fishes,  or  BeUua  Marina!,  form  his  first  section, 
and  are  immediately  followed  by  the  Cartilaginous  Fishes,  called 
2t\dxn  by  Aristotle.  Of  the  Cetaceans  he  says,  that  they  breathe, 
like  quadrupeds,  by  means  of  lungs,  copulate,  bring  forth  their  young 
alive,  and  nourish  them  with  their  milk,  and  in  the  structure  and  use 
of  all  their  internal  parts  agree  with  those  animals. 

The  following  are  the  genera  enumerated  by  Ray : — 

Bakena  (2  species) ;  Cete  (1) ;  Orca  (2,  but  one  not  clearly  defined) ; 
Albus ;  Monoceros;  Belphinus;  Phocama.  And  he  divides  the  Cetacei 
generis  Pisces,  seu  Balance,  into  two  great  groups — the  Toothed  and 
Toothless ;  the  latter  having  horny  laminae  in  the  upper  jaw. 

The  Toothed  Whales  are  subdivided  into  those  which  have  teeth  in 
both  jaws,  and  those  which  have  teeth  in  the  lower  jaw ;  and  there 
are  further  subdivisions  depending  on  the  absence  or  presence  of  the 
back-fin  and  the  shape  of  the  teeth. 

The  Toothless  or  Whalebone  Whales  are  subdivided  also  with 
reference  to  the  absence  or  presence  of  the  back-fin,  the  presence  of 
a  blow-hole,  or  the  employment  of  nostrils  in  respiration,  the  presence 
of  plaits  on  the  belly,  and  the  width  of  the  lower  jaw. 

Linnaeus,  in  hiB  last  edition  of  the  '  Systema  Naturae'  (1766),  defines 
the  fulcra,  or  props,  of  his  Mammalia  to  be  4  feet,  with  the  exception 
of  those  Mammals  which  are  merely  aquatic,  "in  quibus  pedes 
posteriores  in  cauda  pinnam  compedes;"  in  other  words,  in  which 
the  posterior  limbs  are  manacled  or  conjoined,  so  as  to  form  a 
tail-fin. 

The  seven  orders  of  Mammalia  in  this  system  are  divided  into 
three  sections: — 1,  Unguiculata;  2,  Ungulata;  8,  Mntica.  The 
seventh  and  last  order,  Cete,  is  the  only  one  belonging  to  the  section 
Mutica, 

The  following  is  the  T,inT«Min  definition  of  the  last-named  order :-  • 

Pectoral  fins  in  lieu  of  feet,  and  feet  conjoined  into  a  horizontal 
flattened  fin  in  lieu  of  a  taiL  No  claws.  Teeth  cartilaginous.  Nose 
often  a  frontal  pipe.    Food,  mollusks,  fishes.    Locality,  the  ocean. 

Linnaeus  then  declares  that  he  has  separated  these  Cetaceans  from 
the  Fishes,  and  associated  them  with  the  Mammals,  on  account  of 
their  warm  bilocular  heart,  their  lungs,  their  moveable  eyelids,  their 
hollow  ears,  "penem  intrantem  feminam  mammis  lactantem,"  and 
this,  to  use  his  own  expressive  words,  "ex  lege  naturae  jure  meri- 
toque." 

Here  then  we  find  the  decisive  step  taken,  with  the  unflinching 
firmness  of  a  master  mind,  relying  upon  the  philosophical  principles 
that  demanded  the  separation,  and  no  longer  yielding  to  popular 
prejudice  by  calling  that  a  fish  which  he  knew  to  be  a  mammiferous 
animaL  Some  parts  of  his  definition — not  much  of  it — may  be  open 
to  criticism,  as  where  he  designates  the  teeth  as  cartilaginous,  a  term 
probably  used  to  comprehend  both  the  horny  laminae  of  the  Whale- 
bone Whales  and  the  true  teeth  of  the  other  Cetaceans ;  but  the  broad 
line  of  distinction  is  unassailable,  and  will  ever  remain  so. 

The  order  Cete  is  thus  summarily  defined  by  its  great  founder : — 
Spiracles  upon  the  head.  Pectoral  fins  and  horizontal  caudal  fin 
without  claws. 

Genera : — Monodon,  Bakena,  Physeter,  Delphinus, 

This,  the  last  order  of  the  Linnsean  Mammalia,  is  immediately 
preceded  by  the  Belluce, 

For  Lacepede's  arrangement,  see  his  'Histoire  Naturelle,  &c. 
Des  CKtaoes/  4to.,  Paris,  1804. 

The  Cetacea  form  Cuvier's  ninth  and  last  order  of  Mam  mi  feres, 
the  Ruminants  (Pecora,  Linn.)  being  the  eighth. 

Cuvier  defines  the  Cetaceans  to  be  mammiferous  animals  without 
posterior  feet.  Their  trunk,  he  states,  continues  itself  with  a  thick 
tail,  which  a  cartilaginous  horizontal  fin  terminates;  and  their  head  is 
joined  to  the  trunk  by  a  neck  so  short  and  thick  that  no  narrowing 
or  constriction  of  the  part  is  perceptible,  and  composed  of  cervical 
vertebras,  which  are  very  delicate,  and  in  part  conjoined  or  soldered 
together.  Their  anterior  extremities  have  the  first  bones  shortened, 
and  the  succeeding  bones  flattened  and  enveloped  hi  a  tendinous 
membrane,  which  reduces  them  to  true  fins.  This  gives  nearly 
entirely  the  external  form  of  the  fishes,  except  that  these  last  have 
the  tail-fin  vertical.  The  Cetaceans  therefore  remain  constantly  in 
the  water ;  but  as  they  respire  by  means  of  lungs,  they  are  obliged  to 
come  frequently  to  the  surface  for  air.  Their  warm  blood— their 
ears  open  externally,  although  with  very  small  apertures — their  vivi- 
parouB  generation,  the  teats  by  means  of  which  they  suckle  their 
young,  and  all  the  details  of  their  anatomy,  sufficiently  distinguish 
them,  Cuvier  observes,  from  the  fishes. 

The  same  great  zoologist  remarks  that  their  brain  is  large,  and  its 
hemispheres  well  developed ;  the  petrous  bone,  or  that  portion  of  the 
cranium  which  contains  the  kterasi  ear,  U  •fparaW4  from  the  rest  of 
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the  head,  and  only  adheres  thereto  by  ligaments.  There  is  no  external 
ear,  nor  are  there  any  hairs  upon  their  bodies.  The  form  of  their 
tail  obliges  them  to  move  it  from  above  downwards  for  their  pro- 
gressive motion,  and  aids  them  greatly  in  raising  themselves  in  the 
water. 

To  the  genera  which  up  to  Cuvier's  time  naturalists  had  reckoned 
among  the  Cetacea,  he  adds  those  which  had  formerly  been  con- 
founded with  the  Walruses,  and  which  form  his  firet  family,  namely, — 

The  Herbivorous  Cetaceans. 

The  teeth  of  these  have  a  .flat  crown,  which,  Cuvier  remarks, 
determines  their  mode  of  life,  leading  them  often  to  leave  the  water 
to  creep  and  feed  on  the  bank :  these  have  two  teats  on  the  breast, 
and  hairy  moustaches ;  two  circumstances,  he  observes,  which  when 
they  have  been  seen  from  a  distance,  with  their  heads  raised  vertically 
out  of  the  water,  have  given  them  some  resemblance  to  women  or 
men,  and  have  probably  given  origin  to  the  stories  of  some  travellers 
who  pretend  that  they  have  seen  Tritons  and  Syrens.  Although  in 
the  cranium  the  bony  nostrils  open  upwards,  they  are  only  pierced  in 
the  skin  at  the  end  of  the  muzzle.  Their  stomach  is  divided  into 
four  pouches,  two  of  which  are  lateral ;  and  they  have  a  great  caecum. 

Cuvier  divides  the  Herbivorous  Cetacea  into — 

lBt,  The  Lamantins,  or  rather  Manatees  (Manatus,  Cuv.) ;  2nd,  the 
Dugongs,  Lace*p.  (Halicore,  111.) ;  3rd,  the  Stelleres,  Cuv.  (Rytina,  111.). 

Cuvier's  second  family  of  this  order  consists  of — 

The  Ordinary  Cetaceans. 

These  are  distinguished  from  the  preceding  by  the  singular  appa- 
ratus which  has  procured  for  them  the  French  name  of  Souffleurs,  or 
Blowers.  As  they  take,  together  with  their  prey,  says  Cuvier,  large 
volumes  of  water  into  their  very  spacious  mouth,  there  was  a  necessity 
for  some  outlet  to  get  rid  of  it ;  it  passes  across  the  nostrils  by  means 
of  a  particular  disposition  of  the  velum  palati,  and  is  collected  in  a 
sac  placed  at  the  external  orifice  of  the  cavity  of  the  nose,  whence  it 
is  driven  out  with  violence  by  the  compression  of  powerful  muscles 
by  a  narrow  aperture  pierced  at  the  top  of  the  head.  Thus  it  is, 
adds  Cuvier,  that  they  produce  those  jets  d'eau  which  cause  them  to 
be  seen  from  afar  by  voyagers. 

He  further  observes  that  their  nostrils,  incessantly  traversed  by 
floods  of  salt  water,  could  not  be  lined  with  a  membrane  sufficiently 
delicate  for  the  perception  of  odours.  The  whales  therefore  are 
without  those  projecting  laminae  which  are  to  be  found  in  other 
animals ;  the  olfactory  nerve  is  wanting  in  many,  and  if  any  of  them 
enjoy  the  sense  of  smelling  they  must  have  it  very  much  obliterated. 
Their  larynx,  of  pyramidal  form,  penetrates  into  the  back  nostrils  for 
the  reception  of  the  air,  and  for  the  purpose  of  conducting  it  to  the 
lungs,  without  any  necessity  on  the  part  of  the  animal  to  lift  its 
head  and  mouth  out  of  the  water :  there  are  no  projecting  laminae  in 
their  glottis,  and  their  voice  must  be  reduced  to  simple  bellowings. 
They  have  no  vestige  of  hair,  but  their  body  is  covered  with  a  smooth 
skin,  under  which  lies  the  thick  blubber  abounding  in  oil,  and  the 
principal  object  for  which  they  are  sought.  Their  teats  are  near  the 
anus,  and  they  are  unable  to  seize  anything  with  their  fins.  Their 
stomach  has  five,  and  sometimes  as  many  as  seven,  distinct  pouches. 
In  lieu  of  a  single  spleen  they  have  many  small  and  globular  ones ; 
those  which  have  teeth  have  them  conical,  and  similar  to  each  other. 
They  do  not  masticate  their  food,  but  swallow  it  rapidly.  Two  small 
bones,  suspended  in  the  flesh  near  the  anus,  are  the  only  vestiges  of 
posterior  extremities.  Many  have  on  the  back  a  vertical  fin  of  a 
tendinous  substance,  but  not  sustained  by  bone.  Their  flattened  eyes 
have  a  thick  and  solid  sclerotic ;  their  tongue  has  only  smooth  and 
soft  integuments. 

Cuvier  divides  this  group  into  two  small  tribes :  1,  those  whose 
head  bears  the  ordinary  proportion  to  the  body ;  and  2,  those  which 
have  the  head  disproportionately  great. 

1st  Tribe. 

Genera : — 1.  Ddphinus,  Linn.,  with  the  sub-genera  Delphinus, 
Cuv. ;  Phoccena,  Cuv. ;  Dclphinapterus,  Lacep. ;  and  Hyperoodon, 
Lacep. 

2.  Monodon,  Linn. 

2nd  Tribe. 

These  Cetaceans  have  the  head  so  large,  that  it  is  either  a  third  or 
one-half  of  the  length  of  the  body ;  but  neither  the  cranium  nor  the 
brain  participates  in  this  disproportion,  which  is  entirely  due  to  an 
enormous  development  of  the  bones  of  the  face. 

Genera: — 1.  Phyteter,  Linn,  (the  true  Cachalots);  with  the  sub- 
genus Phyteter,  Lace*p.  (Cachalots  with  a  dorsal  fin). 

2.  Balana,  Linn.  (Whalebone  Whales) ;  with  the  sub-genera  con- 
taining the  BaUenoptera  of  Laoe'pede :  namely,  the  Balcenopteroi  with 
a  smooth  belly ;  and  the  Balcenoptercs  with  a  plaited  belly,  commonly 
termed  Rorquals.    ('  Regne  Animal/) 

The  following  synopsis  of  the  families  of  Cetacea  is  taken  from  the 
'  Catalogue  of  the  British  Museum/  by  Dr.  J.  E.  Gray. 

Sub-Order  CETE. 

Skin  smooth,  bald.  Teats  2,  inguinal.  Limbs  clawless.  Fore- 
limbs  fin-shaped;  hinder  united,  forming  a  forked  horizontal  tail. 
Nostrils  enlarged  into  blowers.    Carnivorous. 


Family  1st    Balmstdm. 

Nostrils  2,  separate,  longitudinal    Palate  with  baleen.    Jaw  tooth- 
less.   Head  very  large. 
Genus  I.  Balana. 

Species  1.  B.  mysticetus,  Right  Whale. 

2.  B.  marginata,  Western  Australian  Whale. 

3.  B.  australis,  Cape  Whale. 

4.  B.  Japonica,  Japan  Whale. 

6.  B.  antarctica,  New  Zealand  Whale. 
6.  B.  gihhosa,  Scrag-Whale. 
Genus  IL  Megaptera,  Humpbacked  Whales. 

Species  7.  M.  longimana,  Johnston's  Hump-Backed 

Whale. 

8.  M.  Americana,  Bermuda  Hump-Back. 

9.  M.  Poeskop,  Cape  Hump-Back. 
10.  M.  Kusira,  the  Kuzira. 

Genus  III.  BaUxnoptera. 

Species  11.  B.  rostrata,  Pike-Whale. 
Genus  IV.  Physalus. 

Species  12.  P.  Ant  (quorum,  Razor-Back. 
IS.  P.  Boops. 

14.  P.  SibbaldU. 

15.  P.  fasciatus,  Peruvian  Finner. 

16.  P.  /won,  Japan  Finner. 

17.  P.  antarcticus. 

18.  P.  Brasiliensis. 

19.  P.  atutralit,  Southern  Finner. 

Family  2nd.    Catodontid-b,  or  Phybbtsrida 

Nostrils  2,  separate,  longitudinal.    Palate  smooth.    Lowerjaw 
toothed.     Head  very  large. 

Genus  I.  Catodon,  Spermaceti  Whales. 

Species  20.  C.  macrocephalus,  Northern  Sperm-Whale. 

21.  C.  Colueti,  Mexican  Sperm-Whale. 

22.  C.  polycyphus,  South  Sea  Sperm-Whale. 
Genus  II.  Kogia,  Short-Headed  Whales. 

Species  23.  K.  breviceps,  Short-Headed  Whale. 
Genus  III.  Phyteter. 

,        Species  24.  P.  Turtio,  the  Black  Fish. 

Family  3rd.  .Delphhhd-b  (Dolphins). 

Nostrils  united,  lunate,  transverse.    Palate  smooth.    Jaws  toothed, 
rarely  deciduous.    Head  moderate. 
Genus  L  Hyperoodon. 

Species  25.  H.  Butxkopf,  Bottle-Head. 

26.  H.  rostratum,  Beaked  Hyperoodon. 

27.  H.  Doumetii,  Corsican  Hyperoodon. 

28.  H.  Desmorestii,  Deamarest's  Hyperoodon. 

29.  H.  latifrons. 
Genus  II.  Ziphiut. 

Species  30.  Z.  Sowerhiensis. 

31.  Z,  SecheUensis,  Seohelle  Ziphius. 
Genus  III.  Delphinorhynchus. 

Species  32.  D.  micropterus,  Blainville's  Whale. 
Genus  IV.  Monodon. 

Species  38.  M.  monocerot,  the  Narwhal 
Genus  V.  Beluga. 

Species  34.  B.  Catodon,  Northern  Beluga. 
85.  B.  Kingii,  Australian  Beluga. 
Genus  VI.  Neomeris. 

Species  36.  N.  Phoccenoides,  Neomeris. 
Genus  VII.  Phoccena, 

Species  37.  P.  communis,  Common  Porpoise. 
Genus  VIII.  Grampus. 

Species  38.  O.  Ouvieri,  Cuvier's  Grampus. 

39.  O.  Rittoanus,  Risao's  Grampus. 

40.  Q.  Richardsonii* 

41.  Q.  Sakamoto.* 
Genus  IX.  Qlobiocephalus. 

Species  42.  Q.  Svineval,  PUot-Whale. 

48.  O.  intermedins,  the  Black  Fish. 

44.  O.  affinis,  Smaller  Pilot-Whale. 

45.  Q.  SiedolcUi,  Naiso  Gota. 

46.  Q.  maerorhynchus,  South-Sea  Black  Fish, 
Genus  X.  Orca. 

Species  47.  0.  gladiator,  Killer. 

48.  0.  crassidens,  Lincolnshire  Killer. 

49.  0.  Capensis,  Cape  Killer. 
60.  0.  intermedia,  Small  Killer. 

Genus  XL  Lagtnorhynchut. 

Species  51.  L.  leucopUurut,  White-Sided  Bottlenose. 
52.  L.  albirostrii,  White-Beaked  Bottlenose, 

63.  L.  JSUctra,  the  Electra. 

64.  L.  cceruleo  albus. 

65.  L.  Asia,  the  Asia. 

56.  L.  acutus,  Eschzicht's  Dolphin* 
67.  L.  danculus. 
58.  L.  Thicolea* 
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Genua  XIL  Ddphinapterut. 

Species  59.  D.  Peronii,  Peron's  Dolphin. 
60.  2).  borcali*. 
Genua  XEtt.  Ddphwu*. 

SpeoieB  61.  D.  Htavimdii,  Haatated  Dolphin. 
62.  D.  obscwnu,  Dusky  Dolphin. 
68.  D.  compraticauda,     Compressed  -  Tailed 

Dolphin. 
64.  D.  Twnio,  Bottlenoae  Dolphin. 
66.  D.  Abutalam,  the  Abusalam. 

66.  D.  Eutropia,  the  Eutropia. 

67.  D.  Eurynome,  the  Eurynome. 

68.  D.  Metit,  the  Metis. 

69.  D.  Qymodoce,  the  Cymodoce. 

70.  D.  Dorit,  the  Doris. 

71.  D.frenatui,  Bridled  Dolphin. 

72.  D.  Clymene. 

73.  D.  Styx,  the  Styx. 

74.  D.  Euphrotyne,  the  Euphrosyne. 

75.  D.  Alope,  the  Alope. 

76.  D.  microbrachum. 

77.  D.  dubiue, 

78.  D.  longer. 

79.  D.  Delphi*,  the  Dolphin. 

80.  D.  Janira,  the  Janira. 

81.  D.NovceZealanduB,  New  Zealand  Dolphin. 

82.  2).  Fonteri,  Forster's  Dolphin. 
88.  D.  Sao,  the  Sao. 

84.  D.  lonffirostrii,  Cape  Dolphin. 

85.  D.  micropt,  Small-Headed  Dolphin. 
Genus  XIV.  Steno. 

SpeoieB  86.  S.  Molayanui,  Malay  Dolphin. 

87.  Sfrontatui,  Fronted  Dolphin. 

88.  S.  comprctnu,  Narrow-Beaked  Dolphin. 

89.  S.  attenuates,  Slender-Beaked  Dolphin. 

90.  &  fuBcut,  Cuban  Steno. 

91.  S.  roUratut,  Beaked  Dolphin. 
Genua  XV.  Pontoporia. 

Species  92.  P.  BlainviUii,  the  Pontoporia. 
Genua  XVL  Inia. 

Species  93.  I.  Geoffroyii,  the  Inia. 
Genua  XVIL  Platanista. 

Species  94.  P.  Oangetiea,  the  Sou  Sou. 

Sub-Order  SIRENLA 

Skin  rather  hairy.  Whiskers  rigid.  Limbs  clawed.  Teats  2, 
Doctoral    Nostrils  2,  apical    Herbivorous. 

Family  Manatxda 

Grinders  none,  or  flat  crowned.    Front  of  jaws  covered  with  horn. 
Genua  XVIII.  Manatu*. 

Species  95.  M,  aimtralu,  the  Manatee. 

96.  M.  SenegalensU,  the  Ijamantin. 
Genua  XIX.  HaUeore. 

Species  97.  H.  Dugong,  Indian  Dugong. 

98.  H.  Tabernaculi. 

99.  H.  auttrali*. 
Genua  XX.  Rytina. 

Species  100.  R  gtgat,  Monkaia  Korova. 

The  following  ia  M.  F.  Curler's  arrangement  of  the  Oetaeea,  to 
which,  and  that  of  Baron  Cuvier,  we  shall  principally  refer  when 
speaking  of  the  anatomy  of  these  creatures. 

Tribe  1. 
Phttophaoa  (Vegetable-feeding). 

Teeth  of  different  kinds;  molars  with  flattened  crowns,  corre- 
sponding to  the  vegetable  nature  of  their  food.  Mamma)  two, 
pectoral  Lips  provided  with  stiff  bristles.  External  nostrils  always 
two,  situated  at  the  extremity  or  upper  part  of  the  rostrum,  which  is 
obtuse. 

Genera:  Manatw,  Cuv.;  Halicore,  Cuv.;  Rytina,  111 

Tribe  2. 

Zoophaoa  (Animal-feeding). 

Teeth  of  one  kind  or  wanting,  not  adapted  for  mastication. 
Mamman  two,  pudendal  External  nostrils  double  or  single,  situated 
on  the  top  of  the  head. 

A.  With  the  head  of  moderate  size. 

Family  Dclphinidce. 

Teeth  in  both  jaws,  all  of  simple  structure,  and,  generally, 
conical  form.    No  csscum. 

Genera  :  Ddphinorhynchua ;  Dclphinus  ;  Inia  ;  Phocoma. 

M.  F.  Cuvier  ia  of  opinion  that  the  following  genera  seem  to  form 
the  types  of  as  many  distinct  families  of  Zoophagous  Cetaceans. 

Genera:  Monodon;  ffyperoodon;  Platanista. 


B.  With  the  head  of  immoderate  size,  equalling  one-third  the 
length  of  the  body. 

Family  1.    Catodontidoi.    \ 

Teeth  numerous,  conical,  but  developed  only  in  the  lower  jaw. 
External  nostrils  or  blow-holes  confluent,    No  ctecum. 
Genera:  Catodon;  Physeter. 

Family  2.    Balomida. 

No  teeth ;  their  place  supplied  by  the  plates  of  baleen,  or  whalebone, 
attached  to  the  upper  jaw.    Blow-holes  distinct    A  caecum. 
Genera :  Bakenoptera;  Balama.  ('  Histoire  Naturelle  des  Cetaces,'  Ac.) 

On  the  arrangement  and  remarks  of  the  two  Cuviers,  Dr.  J.  E.  Gray 
makes  the  following  criticism.  After  referring  to  Lacepede's  classi- 
fication, he  says : — 

"  Cuvier,  dissatisfied  with  this  state  of  things,  in  his  '  Ossemena 
Fossiles'  examined  the  various  documents  and  consulted  the 
authorities  which  had  been  used  by  Lacepede ;  but  he  appears  to  have 
undertaken  the  work  with  a  predisposition  to  reduce  the  number  of 
species  which  his  predecessor  had  described  to  the  smallest  number. 
Thus,  he  concludes  that  there  are  only  eleven  species  of  Dolphins,  one 
Narwhal,  one  Hyperoodon,  one  Cachalot  or  Sperm- Whale;  and  he 
appears  to  think  there  are  only  two  Whalebone  Whales — the  Right 
Whale  and  the  Finner.  To  make  this  reduction :  First,  he  believes 
that  the  Hump-Backed  Whale  of  Dudley  is  only  a  whale  that  has  lost 
its  fin,  not  recognising  that  the  Cape  Rorqual,  which  he  afterwards 
described  from  the  fine  skeleton  now  shown  in  the  inner  court  of  the 
Paris  Museum  is  one  of  this  kind.  Secondly,  that  the  Black  Fish  and 
the  Sperm- Whale  are  the  same  species,  an  error  which  must  have 
arisen  from  his  not  having  observed  that  Sibbald  had  figured  the 
former,  for  he  accuses  Sibbald  of  twice  describing  the  Sperm -Whale; 
and  when  he  came  to  Schreiber's  copy  of  Sibbald' s  figure,  he  thinks 
the  figure  represents  a  dolphin  which  had  lost  its  upper  teeth,  over- 
looking the  peculiar  form  and  posterior  position  of  the  dorsal  fin,  and 
the  shape  of  the  head,  which  is  unlike  that  of  any  known  dolphin. 
This  mistake  is  important,  as  it  vitiates  the  greater  part  of  Cuvier  8 
criticism  on  -the  writings  of  Sibbald,  Artedi,  and  others,  on  these 
ftnimnlfl  Unfortunately  these  views  have  been  very  generally  adopted 
without  reexamination.  But  in  making  these  remarks,  it  is  not  with 
the  least  desire  to  underrate  the  great  obligation  we  owe  to  Cuvier 
for  the  papers  above  referred  to ;  for  it  is  to  him  that  we  are  indebted 
for  having  placed  the  examination  of  the  whales  on  its  right  footing, 
and  for  directing  our  inquiries  into  the  only  safe  course  on  these  animals 
which  only  fall  in  our  way  at  distant  periods,  and  generally  under  very 
disadvantageous  circumstances  for  accurate  examination  and  study. 

"M.  F.  Cuvier'a  'Cetacea'  (Paris,  1836)  ia  little  more  than  an 
expansion  of  his  brother's  essays,  with  a  compiled  account  of  the 
species ;  but  he  has  consulted  with  greater  attention  the  works  of 
Sibbald  and  Dudley;  has  some  doubts  about  the  finned  Cachalots 
being  the  same  as  the  Sperm- Whale  (p.  475),  but  at  length  gives  up 
the  subject  He  has  found  that  the  Hump-Backed  Whale  is  evidently 
a  Rorqual  (p.  305),  but  does  not  record  it  as  a  species,  nor  recognise 
it  aa  the  Cape  Rorqual,  nor  as  Dr.  Johnston's  Whale :  the  latter  he 
incorrectly  considers  the  same  aa  B.  Phytalut.  He  combines  together 
as  one  species  Quoy's  Short-Finned  Rorqual  of  the  Falkland  Islands, 
with  LaJande'8  Long-Finned  Whale  of  the  m  Cape  (p.  852).  He  is  in 
great  doubt  about  the  hump  of  the  Cachalots  (p.  279) :  his  remarks 
on  that  subject,  and  on  the  Cachalots  of  Sibbald,  show  how  dangerous 
it  is  for  a  naturalist  to  speculate  beyond  the  facts  before  him." 

Before  giving  any  account  of  the  natural  history  of  the  species  of 
Whales,  we  shall  make  some  remarks  on  their  general  structure  and  or- 
ganisation. First  we  shall  speak  of  the  structure  of  the  skeleton  in  the 
Phytophagous  Cetaceans — of  which  the  Lamantin,  or  Manatee,  ia 
an  example.  The  nasal  bones  in  the  skull  of  the  Manatee  are  very 
small,  almond-shaped,  separated  from  each  other,  and  let  in  on  each 
side  in  a  notch  of  the  frontal  bone.  The  result  of  this  conformation 
is  a  very  large  aperture  of  the  bony  nostrils.  The  rest  of  the  bones 
of  the  nose  are  nevertheless  replaced  by  cartilages,  so  that  in  the 
living  animal  the  opening  of  the  nostrils  is,  aa  ordinarily,  at  the  end 
of  the  muzzle.  The  intermaxillary  bones  carry  no  teeth  in  the  adult, 
nor  at  any  period  of  life,  except  during  the  first  days  of  embrvonic 
existence ;  they  are  notwithstanding  very  much  extended  longitudi- 
nally, and  they  re-ascend  along  the  edge  of  the  nostrils  to  above  the 
region  of  the  eye.  The  orbits  are  verv  much  advanced  and  very  pro- 
jecting. The  suborbital  hole  is  pierced  in  the  re-entering  angle  formed 
by  the  projecting  frame  of  the  orbit  with  the  anterior  part  of  the 
maxillary  bone,  so  that  it  is  not  perceptible  when  the  cranium  is  seen 
in  profile.  Una  projection  of  the  orbit  causes  the  distance  between 
the  lower  external  border  of  the  zygomatic  portion  of  the  intermaxil- 
lary bone  and  the  teeth  to  be  greater  than  the  width  of  the  palate. 
The  frontal  bones,  whose  anterior  branches  are  much  separated,  in 
order  that  they  may  embrace  the  aperture  of  the  nostrils  and  form 
the  walls  of  the  orbits,  give  off  each  an  obtuse  postorbital  apophysis. 
The  cheek-bone  extends  throughout  the  lower  half  of  the  orbit  on 
the  orbital  apophysis  of  the  maxillary  bone,  and  thus  borders  the 
whole  of  the  orbit  anteriorly ;  it  gives  off  a  postorbital  inferior  apo- 
physis. A  very  small  lachrymal  bone  ia  let  in  at  the  anterior  angle 
between  the  frontal,  the  jugal,  and  the  maxillary,  which  intervenes 
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atthin  point  between  the  lachrymal  and  the  jugal  bone*  A  little 
lower  down,  in  a  depression,  is  pierced  the  Luge  suborbital  hols,  which 
U  thus  carried  farther  backward  than  the  edge  of  the  orbit,  and  cannot 
give  place  to  any  canaL  The  dental  part  of  the  mamillary  is  more 
inward  than  the  orbit,  so  that  the  interior  part  of  the  wall  of 
this  oavitj  is  formed  by  a  flat  advancement  of  that  bone.  The  zygo- 
matic apophysis  of  the  temporal  bone  is  thicker  than  in  any  other 
animal,  but  the  rest  of  the  bone  is  moderate ;  it  contributes  to  form 
the  sides  ef  the  occipital  crest,  and  leaves  above,  between  it  and  the 
superior  and  lateral  occipitals,  a  space  which  permits  the  petrous  bone 
to  be  seen.  The  two  create  which  limit  the  temporal  fossa  above  run 
in  a  nearly  parallel  direction,  and  do  not  unite  in  •  single  line,  as  in 
the  greater  part  of  the  Camivoro.  In  the  adult  there  is  only  a  single 
unequal  parietal  bone,  which  enters  largely  into  the  temple;  but  in 
the  fcetua  there  are  two,  completely  separated  by  a  double  inter- 
parietal ;  these  four  bones  however  speedily  unite,  not  only  with  each 
other,  but,  what  is  singular,  with  the  upper  occipital,  even  before  the 
other  parts  of  the  occipital  are  united.  The  plane  of  the  occipital  is 
inclined  from  before  backwards,  and  from  above  downwards,  and  the 
occipital  crest  makes  an  obtuse  angle ;  there  is  no  vestige  of  a  mastoid 
apophysis.  Below,  the  intennaiiuariee  form  the  point  of  the  muzzle, 
occupying  nearly  the  fourth  of  the  palate,  and  surrounding  a  large 
incisive  hole,  which  is  single,  because  they  have  no  internal  apophysis. 
Very  young  Manatees  have  a  small  tooth  in  each  of  thsir  intennaxil- 
laries,  thus  completing,  Cuvier  observes,  their  analogy  with  the  Dugongs. 
He  observed  this  in  the  foetus,  hut  he  remarks  that  the  tooth  disappears 
at  a  very  early  period.  The  jaws  commence  a  little  behind  the  sub- 
orbital hole,  which,  from  the  disposition  of  the  orbits,  is  found  nearly 
at  their  leveL  The  palatine  bones  advance  in  a  narrow  and  obtuse 
point,  occupying  nearly  a  fourth  of  the  palate,  and  contribute  to  the 
formation  of  two  large  pterygoid  wings,  whose  body  is  in  other 
respects  almost  entirely  sphenoidal,  and  does  not  separate  itself  from 
the  body  of  the  posterior  sphenoid  even  in  the  fcetua.  The  temporal 
ahc  of  the  sphenoid  remain  distinct  much  longer.  The  palatine  bone 
shows  itself  in  the  temple  by  a  narrow  tongue-shaped  process,  between 
the  maxillary  on  one  aide  and  the  anterior  sphenoid  and  the  frontal 
on  the  other ;  but  its  continuity  is  partially  hidden  by  the  dental 
portion  of  the  maxillary  bone,  which  is  continued  backwards  to  the 
wing  of  the  sphenoid,  which  it  touches  without  articulation.  The 
anterior  sphenoid  also  only  shows  itself  in  the  temple  by  a  narrow 
tongue-shaped  process,  but  much  shorter  than  that  of  the  palatine. 
It  does  not  reach  the  parietal  bone,  and  the  orbital  wing  of  the  sphenoid 
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of  the  ethmoidal  bone,  considerably  before  the  basilary  u 


nearly  flat  eufaoes,  as  in  all  the  llerbnora.  The  ascending  ramua  ist 
very  wide,  and  its  posterior  angle  rounded.  The  ooronoid  apophysis  is 
directed  forwards,  and  truncated  nearly  into  a  hatchet-shape.    The 


loles  for  the  exit  of  the  lower  maxillary  are  very  large.  The  lateral 
nd  dental  portions  of  the  lower  jaw  are  very  large  and  rounded. 

The  shoulder-blade  is  nearly  semi-elliptical ;  its  lower  line  being 
almost  straight,  and  answering  to  the  great  axis  of  the  ellipse  :  the 
■pine  occupies  only  the  anterior  half  of  the  bone.  Its  greatest  pro- 
jection is  near  its  root;  it  in  prolonged  forwards  into  a  pointed  acromion, 
which  ascends  a  little  obliquely,  and  which  has  the  air  of  terminating 
by  an  articular  facet.  There  are  no  clavicles.  A  strong  blunt  tubercle 
occupies  the  place  of  the  coraooid  process.  The  humeral  surface  is  a. 
little  higher  than  it  is  wide,  and  very  concave.  The  upper  part  of  the 
humerus  is  also  very  convex;  its  external  tuberosity  in  very  projecting. 
The  bicipital  groove  is  not  deep,  but  there  remains  a  deep  canal 
between  the  internal  tuberosity  and  the  articular  head ;  the  deltoideau 
crest  is  but  little  marked.  The  lower  head  is  a  rather  oblique  simple 
pulley,  ascending  at  the  internal  edge.  Its  width  is  not  greater  than 
its  autero-posterior  diameter.  The  internal  condyle  projects  much 
more  than  the  other  backwards.  The  ulna  snd  radius,  which  are 
rather  short  in  proportion  to  their  stoutness,  and  still  more  so  with 
reference  to  the  aire  of  the  animal,  are  joined  together  by  their  two 
extremities.  Their  upper  articulation  corresponds  to  the  pulley  of 
the  humerus ;  the  head  of  the  radius  is  wider  than  it  is  high,  and, 
even  when  not  conjoined,  is  incapable  of  executing  rotation ;  in 
whioh  circiim stance  the  Manatee  differs  still  more  widely  from  the 
Seals,  to  approximate  itself  to  the  Serbivara.  The  radius  has  below, 
at  its  external  surface,  two  pointed  crests.  There  are  only  six  carpal 
bones  ;  the  pisiform  bone  is  wanting,  and  the  trapezium  and  trapezoid 
are  united  into  a  single  bone,  which  is  articulated  at  once  with  the 
metacarpal  bone  of  the  thumb  and  of  the  fore  finger.  The  analogue 
of  the  os  magnum  responds  to  those  of  the  fore  and  middle  fingers. 


of  the  first  row.  Each  of  these  bones  has  also  in  the  Manatee  its 
particular  character.  The  pisiform  bone,  Cuvier  observes,  is  also 
wanting  in  the  Dolphins,  and  is  very  small  in  the  Seals  and  Sloths, 
whilst  it  is  very  long  in  the  sinxfljel  which  make  much  una  of  their 
fore  feet  for  seizing  or  progression.  The  metacarpal  bones  are  flat 
above  and  carinated  below ;  that  of  the  thumb,  which  has  no  pha- 
langes to  support,  terminates  in  a  point ;  the  others  are  enlarged  at 
their  lower  extremity.  That  of  the  little  finger  is  longer  and  the 
most  enlarged  of  all.  The  ring-finger,  on  the  contrary,  is  that  whioh 
baa  the  longest  phalanges ;  but  those  of  the  little  finger  are  flatter  and 
wider.  All  the  articular  surfaces  of  the  phalanges  are  rather  full, 
and  must  possess  but  little  mobility. 

There  are  only  S  cervical  vertebra;,  all  very  short.  The  sntnUar 
portion  of  the  third,  the  fourth,  and  the  fifth  is  incomplete.  The 
transverse  apophyses  of  the  fourth,  fifth,  and  sixth  are  pierced  with  a 
hole ;  they  are  all  simple.  There  are  IS  ribs  and  IS  domsl  vertebra ; 
the  spinous  apophyses  of  which  last  are  moderately  elevated  and 
inclined  backwards.  Counting  from  the  sixth  dorsal,  there  is  on  the 
ventral  surface  of  their  body  a  small  sharp  crest.  The  two  succeeding 
vertebrto  may  be  called  lumbar,  and  then  there  would  be  22  caudal. 
Thus  there  are  in  all  46  vertebra.  Under  the  joint  of  the  first  eleven 
caudal  vertebras  are  articulated  small  chevron  bones,  as  in  the  greater 
part  of  quadrupeds  which  have  a  powerful  tail.  The  transverse 
apophyses  of  the  vertebra;  of  the  tail  are  very  large,  especially  in  too 
first,  but  the  spinous  processes  are  inconsiderable ;  which  accords, 


Skeleton  of  Manatee 
the  lateral  occipitals.  The  area  of  the  section  of  the  cranium  is 
nearly  half  of  that  of  the  face ;  it  is  singularly  high,  especially  before, 
in  proportion  to  its  length.  The  frontal  bones  are  there  nearly 
vertical ;  the  cribriform  plates  are  found  below  the  anterior  surface ; 
they  are  small,  not  much  pierced  with  holes,  and  scarcely  sunk.  The 
crista  gall!  is  prolonged  more  backwards  than  they  are.  There  is  no 
sella  ;  the  whole  base  is  united  ;  the  median  fossie  hardly  depressed. 
The  analogous  hole  of  the  spbeno-palatine  is  large,  and  entirely  in  the 
falatine  bone.  The  optical  foramen  is  small  and  in  the  form  of  a 
•anal ;  the  spheno-orbital,  which  comprises  also  the  rotundum,  is 
rather  large  and  of  an  oval  form  ;  the  foramen  ovale  is  a  notch  of  the 
border  ol  the  posterior  sphenoid,  completed  by  the  tympanic  bone; 
the  oondyloidean  foramen  Is  very  small,  and  forms  a  notch  in  the 
lateral   occipital      The  artieulation    ef  the  lower  jaw  is  formed   by 


aadra/u). 
Cuvier  remarks,  with  the  depressed  form  of  the  tail-fin,  to  prove  that 
the  Manatee  swims  by  a  vertical  movement  of  the  tail.    The  ribs  are 
singularly  stout  and  thick  ;  their  two  edges  are  rounded,  and  they  aro 
as  convex  internally  as  externally. 

The  connections  of  the  bones  of  the  skull  of  the  Dugong,  Ac.  are, 
Cuvier  observes,  nearly  the  same  as  in  the  Manatee.  To  change,  he 
adds,  the  head  of  the  latter  to  that  of  the  Dugong,  it  would  suffice  to 
render  more  convex  and  elongate  the  intermaxillary  bones  to  make 
room  for  the  tusks,  and  to  curve  the  symphysis  of  the  lower  jaw 
downwarda  so  as  to  make  it  conform  to  the  inflection  of  the  upper 
jaw.  The  muzzle  would  then  assume  the  form  that  it  has  in  the 
Dugong,  and  the  nostrils  would  be  raised  as  they  are  in  that  animaL 
In  a  word,  says  Cuvier,  one  might  say  that  a  Manatee  .is  only  a 
Duj[ong  whose  tusks  are  not  duv  sloped. 


i  development  of  the   interauxiiUry  boues  of  the 

Dugong  carries  up  the  aperture  of  the  bony  nostrils  much  higher  than 
in  thoManatee,  end  it  is  situated  at  the  superior  part  of  the  head  in 
the  middle  of  its  length  and  directed  upwards,  its  form  being  a  large 
oval  a*  in  the  Manatee  of  Senegal    The  whole  skull,  and  particularly 


the  frontal  bones,  are  for  the 
than  in  the  Manatee.  The  branches  of  the  frontal  bone  which  form 
the  upper  part  of  the  orbit  are  more  delicate  and  mure  rugose.  The 
maiillary  portion  which  serves  as  a  floor  for  the  orbit  is  narrower  ; 
the  jugal  bone  in  turning  to  form  the  anterior  and  inferior  edge  of  the 
orbit  is  more  compressed  and  directed  more  downwards.  There  is 
also  a  lachrymal  bone  in  the  anterior  angle  more  considerable  than  in 
the  Manatee,  but  equally  without  any  hole.  The  zygomatic  apophysis 
of  the  temporal  bono  is  more  delicate  and  more  compressed.  The 
connections  of  the  bones  of  the  cranium  are  the  same,  but  at  the 
inferior  surface  the  basilar;  bone  is  united  with  the  lateral  ocoipitals 
rather  than  with  the  posterior  sphenoid.  A  very  great  solution  of 
continuity  is  seen  in  the  bottom  of  the  orbit  and  of  the  temple,  end 
establishes  in  the  skeleton  an  extensive  communication  between  these 
two  foaste  and  that  of  the  nostrils ;  it  is  intercepted  between  the 
maxillary,  the  frontal,  the  anterior  sphenoid,  and  the  palatine  bones. 
The  continuity  of  the  temporal  portion  of  the  palatine  with  the  rest 
of  the  bone  is  not  here  concealed,  as  in  the  Manatee,  by  a  production 
of  the  maiillary  bone.  The  occiput  is  narrower  and  ita  crest  lees 
marked  than  in  the  Manatee ;  the  frame  of  the  tympanum  is  also 
narrower  and  more  delicate,  but  the  bone  of  the  ear  is  disposed  nearly 
in  the  ssme  way,  and  is  let  in  between  the  same  bones.  There  also 
remains  in  the  skeleton  a  lar^e  empty  space  between  that  bona,  the 
basilar;,  and  the  anterior  sphenoid.  Within  the  cranium  there  is  no 
bony  tentorium ;  the  cribriform  fossa  is  reduced  to  two  simple 
depressions  very  much  separated  from  each  other,  and  which  terminate 
anteriorly  by  two  or  three  small  holes.  There  is  no  sella  Turcica. 
The  optic  aperture  is  a  long  narrow  canal.     The  lower  jaw  is  of  a 


two-  long  alendcr  hones,  which  have  some  resemblance  in  form  to  the 
clavicles  of  man.  There  are  V-shaped  bones  articulated  under  the 
interval  of  the  vertebra  after  that  which  comes  beyond  the  pelvis. 
They  diminish  by  degrees,  and  seem  to  terminate  altogether  under 
the  lost  fourth  of  the  tail. 

The  shoulder-blade,  as  in  the  Manatee,  has  its  anterior  angle 
rounded,  the  posterior  angle  sharp,  and  carried  well  backwards ;  the 
posterior  border  very  oblique  and  slightly  ooncave.     Ita  spine  is  pro- 

£  sting,  its  acromion  pointed,  but  much  leaa  elongated  than  in  the 
anatee.  The  corocoid  process  is  much  more  pointed  than  in  that 
animal,  and  directed  forwards  and  a  little  inwaids.  The  humerus  is 
much  stouter  and  shorter  than  in  the  Manatee ;  its  deltoid  crest  pro- 
jects more,  and  it  forms  with  the  great  tuberosity  a  rbomboidal  pro- 
tuberance. The  bones  of  the  fore-arm  are  rather  longer  in  proportion 
than  these  of  the  Manatee,  but  their  form  is  the  same,  and  they  are 
equally  conjoined  at  their  two  extremities.  There  are  only  four  carpal 
bones ;  two  of  which  are  in  the  first  row,  one  for  the  radius,  the  other 
for  the  ulna ;  and  two  in  the  second,  the  first  of  which  supports  the 
metacarpals  of  tne  thumb  and  fore  finger,  and  the  second  those  of  the 
middle  and  ring-finger.  That  of  the  little  finger  bears  upon  the 
second  bone  of  the  second  row,  and  upon  that  of  the  first.  The 
thumb,  as  in  the  Manatee,  is  reduced  to  a  pointed  metacarpal.  The 
other  fingers  have  the  ordinary  number  of  phalanges,  the  last  of  which 
are  compressed  and  obtuse.     ('  Ossemens  Fossils*.') 

Professor  Owen,  in  his  'Anatomy  of  the  Dugong'  ('ZooL  Proa.,' 
1836),  remarks  that  after  the  excellent  and  elaborate  descriptions  of 
the  osteology  of  that  animal  by  Cuvier,  Uiippell,  and  others,  but  little 
remains  to  be  said  on  the  subject.  The  bones,  Professor  Owen 
observes,  are  chiefly  remarkable,  as  in  the  Manatee,  for  their  dense 
texture  and  the  non-development  of  medullary  cavities  in  them. 
This  reptile-like  condition  of  the  skeleton  is,  he  adds,  further  exempli- 
fied in  the  loose  connection  of  the  bones  of  the  head.  The  bones  are 
not  loaded  with  oil  as  in  the  true  Cetacea.  All  the  specimens  ex- 
amined by  the  Professor  presented  7  cervical  and  19  costal  vertebras, 
corresponding  to  the  19  pairs  of  ribs  ;  but  the  number  of  the  remaining 
vertebra  exceeded  that  ascribed  to  the  Dugong  by  Home  and  Cuvier, 
there  being  at  least  30,  making  in  all  66.  Riippell  assigns  to  the 
Halicort  tabtntaeuii  7  cervical,  19  dorsal,  3  lumbar,  3  pelvic,  and  27 
caudal  vertebra ;  in  all  69.  Professor  Owen  found,  as  Riippell  also 
describee,  that  the  first  four  pairs  of  ribs  reached  the  sternum  through 
the  medium  of  cartilages  ;  all  the  others  terminated  freely  in  the  mass 
of  abdominal  muscles  :  the  tenth  to  the  fifteenth  Professor  Owen  found 
the  longest,  and  the  last  the  shortest 

The  Professor  points  out  that  the  affinity  of  the  Dugong  to  the 
Pac\ydemata  is  here  again  illustrated  by  the  great  number  of  the 
ribs.  The  lower  jaw  is,  he  observes,  articulated  to  the  cranium  by  a 
true  synovial  capsule,  reflected  over  cartilaginous  surfaces,  and  not, 
as  in  the  Carnivorous  Cttaeea,  by  a  coarse  and  oily  ligamentous  sub- 
stance. In  treating  of  the  rudimental  pelvic  bones  of  the  Dugong, 
he  remarks  that  in  the  true  Cetacea  the  parte  analogous  to  the  iactua 
are  alone  present,  and  that  those  bones  serve  a  similar  purpose  in 
the  Dugong. 


of  three  or  foa: 


The  atlas  is  very  similar  to  that  of  the  Manatee  ;  the  axis  the  same. 
The  five  other  cervical  vertebrse  are  very -delicate,  but  not  conjoined. 
There  are  18  dorsal  vertebra,  the  spinous  apophyses  of  which  are 
arranged  nearly  in  a  straight  line.  Counting  from  the  ninth,  tho  ribs 
do  not  attach  their  head  between  two  vertebra?,  but  only  to  the  same 
Vertebra,  to  the  transverse  apophysis  of  which  they  are  articulated. 
The  ribs  are  not  nearly  so  stout  as  in  the  Manatee,  but,  notwithstanding, 
the  first  are  still  very  thick  and  have  their  edges  blunt.  After  the 
IS  dorsal  vertebra?  come  27,  and  perhaps  more,  whose  spinous  apo- 
physes diminish  progressively.  In  the  lumbar  vertebra  the  transverse 
apophyses  are  very  long ;  afterwards  they  diminish  by  degrees  on  the 
sides  of  the  tail,  and  again  became  rather  longer  at  its  extremity, 
apparently  for  the  support  of  the  tail-fin.  It  would  seem  that  the 
first  three  only  belong  to  the  loins.  The  fourth  has  towards  its  extre- 
mity a  facet,  which  is  probably  destined  for  the  attachment  of  the 
pelvic  bones,  which  last  are  well  marked  in  the  Dugong.    They  are 


Cetaceans. — The  skull  in  the  Dolphins  is  vary  much 
elevated,  very  short  and  very  convex  behind.  The  occipital  crest  sur- 
rounds the  top  of  the  head,  and  descends  on  each  side  on  the  middle 
of  the  temporal  crests,  which  are  directed  much  mare  backward  than 
it  is.  This  large  and  occipital  surface  is  formed  by  the  occipital,  the 
interparietal,  and  parietal  bones,  which  early  unite  into  one  piece. 
The  parietal  bones  descend  on  each  side  into  the  temple  between  the 
temporal  and  the  frontal  bones,  and  the;  there  reach  the  posterior 
sphenoid  bone.  In  front  and  above,  the  parietals  terminate  behind 
the  occipital  creet,  and  the  maxillaries  approaching  on  their  side,  what 
appears  of  the  occipital  bone  externally  only  represents  a  vary  narrow 
band,  which  traverses  the  skull'from  right  to  left,  and  seems  to  dilate 
at  each  extremity  to  form  the  wall  of  each  orbit ;  but  on  raising  the 
maxillary  and  nearly  the  whole  of  the  anterior  surface  of  the  cranium, 
the  frontal  bone  will  show  itself-  much  larger  than  it  appears  to  be 
externally.  The  nasal  bones  are  two  rounded  tubercles  let  into  two 
fossa;  of  the  middle  of  the  frontal,  and  in  front  of  which  the  nostrils 
are  sunk  vertically.  The  posterior  and  vertical  surface  of  these  nos- 
trils is  formed  by  the  cribriform  plate  of  the  ethmoid  bone,  but  it  has 


an  CETAOEA. 

very  few  holes — three  or  four,  sometimes  lew.  The  rest  of  the  inter- 
nal contour  of  the  nostrils  belongs  to  the  maiillaries.  Their  septum 
is  tho  vomer,  which  is  united  to  the  ethmoid  bone  as  ordinarily.  The 
maxillaries,  after  forming  the  long  muzzle,  and  arriving  in  the  neigh- 
bourhood of  the  orbits,  enlarge,  and  cover  with  a  wide  and  dilated 
band  the  ceiling  which  the  frontal  bone  gives  to  those  cavities,  and 
the  whole  anterior  surface  of  the  frontal  bone,  with  the  exception  of 
the  small  band,  which  they  suffer  to  appear  along  the  occipital  crest 
They  also  touch  the  bones  of  the  nose.  The  two  intermaxiHariss 
form  the  external  and  anterior  border  of  the  nasal  aperture,  and 
descend  upon  and  between  the  two  maxillariea  up  to  the  point  of  the 
muzzle,  where  they  even  show  themselves  below ;  but  the  maxillaries 
are  seen  a  little  between  them,  above,  near  the  nostrils. 

But  the  frontal  bone  does  not  entirely  form  the  lower  surface  of  the 
ceiling  of  the  orbit ;  the  anterior  partis  formed  by  a  flat  and  irregu- 
lar bona,  covered  above,  like  the  frontal,  by  the  maxillary ;  this, 
which  is  the  jugal  bone,  gives  off  from  its  anterior  angle  a  slender  and 
long  apophysis,  which  is  directed  backwards,  and  proceeds  to  articu- 
late itself  to  the  zygomatic  apophysis  of  the  temporal  bone  :  this  deli- 
cate filament  is  the  sole  bony  limit  of  the  orbit  below.  The  zygomatic 
apophysis  of  the  temporal  bone  unites  itself  to  the  postorbital  apo- 

Cy  bis  of  the  frontal,  in  order  to  limit  the  orbit  backwards ;  whence  it 
ppens  that  the  whole  zygomatic  arch  properly  so  called  appertains 
to  the  temporal  bone,  which  last  extends  but  little  into  the  temple, 
and  terminates  at  the  temporal  crest,  so  that  it  does  not  appear  in  the 
occiput  Below,  the  lateral  occipital  and  the  basilary  bones  produce 
projecting  plates,  which,  uniting  to  the  continuation  of  the  ptery- 
goidean  alt  and  to  a  lamina  of  the  temporal  bona,  compose  a  sort  of 
vault,  under  which  are  suspended  by  ligaments  the  petrous  and  tym- 
panic- bones,  which  are  promptly  conjoined  into  one  piece.  The 
parietal  bone,  after  having  passed  behind  the  temporal,  forma  a  part 
"  "  "■      '"*  porsl  bona "    '"  ''       "  .... 


of  this  vault    The  temporal 


is  itself  therefore  as 


o  be  almost 


commencement  of  the  separation  which  it  undergoes  in  the  inferior 
classes.  The  part  of  these  crests  which  borders  the  basilary  region 
on  each  side  makes  this  region  resemble  a  wide  canal.  At  the  bottom 
of  the  orbit  are  seen  the  two  sphenoids  placed  as  ordinarily — the 
posterior  touching  the  temporal,  the  parietal,  and  the  frontal ;  the 
anterior  touching  the  posterior,  the  frontal,  and  the  internal  pterygoid 
apophysis !  but  the  great  peculiarity  is  the  form  of  the  back  nostrils. 
The  mamillaries  being  prolonged  into  a  flattened  muscle,  and  the  teeth 
terminating  in  front  of  the  orbit,  the  maxillary  is  not  on  the  floor  nor 
on  the  anterior  or  lateral  walls  of  that  cavity,  but  at  its  ceiling,  as  is 
also  the  jugal  hone  :  it  completes  the  internal  border  of  this  ceiling. 
From  the  entire  posterior  contour  of  the  lower  surface  or  palatine  of 
these  maxillary  bones  rises  a  sort  of  quadrangular  pyramid,  whose 
base  is  traversed  vertically  by  the  nostrils,  and  in  which  the  rest  of 
the  space  is  hollow,  or  contained  between  two  In-mi"*  open  behind. 
These  form  a  sort  of  double  walls,  which  surround  the  posterior  aper- 
ture of  the  nostrils.  They  are  composed  of  the  palatines  and  the 
pterygoid  internal  apophyses.  Each  palatine  is  fulded  back  on  itself 
in  an  irregular  ring  to  form  the  base  of  this  double  wall,  and  the 
ceiling  is  completed  by  the  maxillary  to  which  it  is  articulated.  The 
internal  pterygoid  apophysis  is  only  recurved  in  the  form  of  9.  One 
of  its  curvatures  articulates  itself  externally  to  the  palatine  to  prolong 
the  tower  and  external  wall ;  the  other  unites  to  the  other  arch  of 
the  palatine,  and  afterwards  continues  on  the  anterior  sphenoid  to 
articulate  itself  to  the  vomer,  and  thus  complete  tho  internal  part  of 
this  enclosure  of  the  back  nostril ;  whence  it  results,  that  the  entire 
border  of  the  back  nostril,  except  the  vomer,  belongs,  as  in  the  Ant- 
Eaters,  to  the  internal  pterygoid  apophysis.  The  great  sinus  inter- 
cepted between  tho  two  walls  of  this  border  is  a  peculiarity  in  the 
Dolphin :  this  internal  pterygoid  always  remains  distinct.  The  poste- 
rior sphenoid  is  conjoined  with  the  basilary  much  sooner  than  to  the 
anterior  sphenoid  :  Cuvier  even  found  it  conjoined  in  some  f fetuses 
before  any  of  the  other  bones-  This  nearly  absolute  derangement  of 
the  bones  has,  Cuvier  observes,  much  changed  the  direction  of  the 
holes.  In  place  of  the  incisive  hole  there  is  a  long  canal,  which  pro- 
ceeds between  the  two  maxillaries  and  the  two  inform  axillarios,  from 
the  end  of  the  muzzle  to  the  nostrils,  near  which  it  bifurcates.  The 
suborbital  hole  is  to  be  sought  in  the  ceiling  of  the  orbit,  where :' 
represents  a  cavity  open  below,  from  which  proceed  in  different  dire 
tiona  canals  which  go  to  open  on  the  superior  surface  of  the  maxularii 
and  intermaxillaries,  not  below  but  above  and  opposite  to  the  orbi 
Cuvier  could  find  neither  lachrymal  bone  nor  hole.  In  a  hollow  i 
front  of  the  orbit,  between  the  maxillary,'  the  vomer,  and  a  point  of 
the  palatine  bone,  is  a  small  hole  which  ascends  in  the  nostril  and 
represents  the  sphenopalatine.  To  respond  to  the  pterygo-palatu 
Cuvier  could  only  perceive  a  small  hole  on  the  junction  of  the  pelati 
to  the  maxillary  in  the  palate,  which  enters  the  sinus  placed  on  each 
side  of  the  posterior  nostrils.  The  optic  hole  is  moderate  and  ii 
anterior  sphenoid  as  ordinarily.  The  spheno-orbital  bote  betweei 
two  sphenoids  also  performs  the  offioe  of  the  round  hole.    There 

oval  hole  in  the  posterior  sphenoid,  and  more  internally  in  die  i 

bone  a  hole  for  a  vessel.  An  aperture  between  the  temporal,  the 
lateral  occipital,  the  basilary,  and  the  posterior  sphenoid  gives  passage 
to  the  nerves  of  the  ear  to  go  to  the  petrous  bone.     In  front  of  it,  and 


CETACEA.  aw 

near,  is  the  oarotidsan  hole.  In  the  basilary  bone,  and  in  a  notch 
of  the  borders  of  this  vault  of  the  ear,  is  the  condyloid  can  hole,  which 
is  very  small.  It  is  the  posterior  border  of  this  vault  which  occupies] 
the  place  of  the  mastoid  apophysis. 

Internally  the  cerebral  cavity  is  very  remarkable,  inasmuch  as  its 
height  surpasses  its  length.  The  floor  is  very  compact  The  sella  in 
bnt  slightly  marked.  The  cerebellar  fossa)  are  the  most  hollowed  ; 
there  is  often  a  very  projecting  bony  tentorium  in  its  middle  ;  the 
fall  is  always  bony  backwards,  but  it  has  no  crest,  and  some  small 
holes  are  scarcely  perceptible  in  the  cribriform  plate.  The  petrous 
and  tympanic  bones  are  not  joined  to  the  cranium  by  any  suture,  and 
are  not  even  inclosed,  but  only  suspended  by  ligaments  under  the  sort 
of  vault  above  noticed.  They  unite  at  an  early  period  into  a  single 
bone  of  the  ear.  The  occipital  condyles  are  large,  but  project  little. 
The  hole,  directed  entirely  in  the  line  of  the  head,  is  nearly  circular. 

Cuvier  remarks  that  complete  symmetry  is  never  found  in  the  skulls 
of  Dolphins;  the  two  nostrils,  the  two  nasal  bones,  afid  the  adjacent 
parts,  never  appeared  to  him  equal,  as  in  other  mammiferous  animals ; 
and  this,  he  observes,  conducts  us  to  the  extreme  inequality  of  those 
parts  in  the  Cachalots. 

The  various  species  of  Dolphins  differ  from  each  other  in  the  relative 
length  and  width  of  the  muzzle,  the  number  of  teeth,  and  the  divers 
convexities  or  concavities  of  their  parts,  the  palate,  &c  Cuvier  points 
out  these  variations  in  the  species,  and  particularly  notices  the  Dolphin 
of  the  Ganges  (Susak)  as  the  most  extraordinary  in  the  structure  of 


BbsB  of  Fsrpuss. 

In  the  common  Dolphin  the  seven  cervical  vertebra  are  united  in  a 
single  body,  and  so  they  are  in  the  Porpesae ;  but  this  is  not  univer- 
sally the  ease,  for  in  the  Dolphin  of  tho  Ganges,  for  instance,  the 
cervical  vertebra  are  as  distinct  as  in  any  quadruped.  But  where 
they  are  anchylosed,  as  in  the  common  Dolphin,  the  atlas  is  fully 
developed,  and  has  sufficiently  strong,  transverse,  conic  apophyses. 
The  body  of  the  axis  is  very  delicate;  but  its  spinous  apophysis, 
anchylosed  to  the  atlas,  is  also  well  marked.  The  four  succeeding 
vertebras  are,  to  use  Cuvier*  expression,  as  thin  as  paper,  and  their 
annular  part  unites  above  to  the  lower  surface  of  the  spine  of  the  axis. 
The  seventh  cervical  has  some  volume  and  rather  strong  distinct 
apophyses.  The  dorsal  vertebra  are  IS  in  number,  and  there  are 
13  ribs.  The  Brat  three  ribs  only  have  a  head  and  a  tubercle,  and 
are  articulated  on  the  body  of  two  vertebra)  and  on  the  extremity 
of  the  transverse  apophysis  of  one  of  them.  The  ten  succeeding  ribs 
are  only  articulated  to  the  extremity  of  tho  transverse  apophysis. 
The  last  cervical  and  the  first  six  dorsal  have  their  articular  apophyses 
united  to  each  other  by  horizontal  surfaces,  the  anterior  of  which  is 
above.  At  the  sixth  they  begin  to  become  oblique ;  at  the  seventh 
they  are  nearly  vertical  Commencing  with  the  fourth,  the  transverse 
apophysis  gives  off  a  small  point  from  its  anterior  border.  This  point 
approaches  the  anterior  articular  apophysis,  and  becomes  blended  with 
it  at  the  seventh ;  afterwards  these  points  form  the  only  articular 
apophysis ;  those  of  one  vertebra  embracing  the  lower  part  of  the 
spinous  apophysis  of  the  preceding  vertebra.  Towards  the  twenty- 
second  vertebra  or  the  second  lumbar  they  no  longer  reach  it ;  but 
they  remain  irregularly  marked  far  upon  the  tail.  The  transverse, 
apophyses  of  the  lumbar  region  are  very  long,  and  the  spinous  very 
high.  On  the  tail  they  are  shortened ;  the  spinous  are  widened ;  and 
are  directed  rather  forwards.    They  disappear  at  the 


part  of  the  tail  commence  under  the  thirty-eighth.  The  body  of  the 
vertebne  are  round,  rather  angular  below  (  more  compressed  and 
thicker  in  the  region  of  the  back ;  shorter  in  the  lumbar  region  and 
in  that  of  the  tail,  where  they  present  a  kind  of  oarination  below. 
The  anterior  and  posterior  epiphyses  remain  a  long  time  distinct 
The  sternum  is  composed  of  three  bones ;  the  first,  very  wide,  is 
notched  In  front,  and  gives  off  on  each  side  between  the  first  and 
second  rib  a  sharp  point  directed  backwards.  There  is  a  hole  in  the 
middle.  The  second  Is  simply  rectangular.  Between  the  first  and 
it  the  second  rib  is  articulated  ;  the  third  rib  is  attached  between  the 
second  and  third  bone,  which  receives  on  its  sides  the  fourth,  and 
towards  its  point  the  fifth  and  sixth,  which  is  the  last  true  rib.    The 
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two  other  borders  are  slightly  concave  and  nearly  equal ;  the  anterior 
is  bifurcated,  and  thus  presents  two  edges— one  external,  the  other 
nearer  the  ribs.  The  external  gives  off  a  flat  apophysis  directed  for- 
wards, and  enlarged  at  its  extremity,  whioh  represents  the  acromion. 
The  other  border,  which  is  the  true  anterior  border,  gives  off  also, 
but  close  to  the  articular  surface,  a  flat  apophysis,  less  than  the 
acromion,  descending  a  little  and  equally  enlarged  at  the  end :  this  is 
the  coracoid  process.  The  humerus  is  very  short  and  stout.  On  the 
anterior  part  of  its  upper  extremity  or  head  is  a  tuberosity  as  large 
as  iteelf :  the  lower  head  is  enlarged  and  compressed  from  before 
backwards,  and  does  not  terminate  in  a  facet  that  may  be  termed 
articular,  but  unites  by  synchondrosis  with  the  radius  and  ulna :  these 
two  bones  are  short  and  compressed.  The  radius  is  in  front  and  the 
largest,  and  its  form  is  nearly  rectangular :  the  ulna  is  behind  and 
narrower.  Its  posterior  border  is  concave,  and  it  forms  at  its  upper 
extremity  a  projecting  angle,  which  is  the  only  vestige  of  the  olecranon. 
The  carpal  bones  are  flat,  angular,  and  together  form  a  sort  of  pave- 
ment. There  are  three  in  the  first  row,  the  anterior  of  which  responds 
to  the  radius,  the  posterior  to  the  ulna,  and  the  intermediate  one  to 
both  radius  and  ulna.  In  the  second  row  there  are  four,  the  anterior 
of  which  is  the  smallest.  Under  this  anterior  bone,  which  may  be 
also  taken  for  a  metacarpal,  is  a  pointed  bone  which  is  the  sole  vestige 
of  a  thumb.  The  next  bone,  which  is  the  fore  finger,  is  composed  of 
nine  joints,  which  must  represent  its  metacarpal,  its  phalanges,  and 
their  epiphyses :  there  are  seven  in  the  third  finger  and  four  in  the 
fourth  ;  the  fifth  is  reduced  to  a  single  very  small  tubercle. 

In  the  Narwhals  the  skull  resembles  that  of  the  Dolphins,  and 
especially  the  head  of  the  Beluga,  in  structure ;  but  instead  of  the 
numerous  teeth  ranged  along  the  maxillaries  presented  by  the  Dol- 
phins generally,  there  is  but  one  on  each  side,  directed  forwards  and 
implanted  in  an  alveolus  common  to  the  maxillary  and  intermaxillary 
bones.  Very  rarely  indeed  are  these  teeth  symmetrical ;  and  nearly 
always  one  of  the  two  remains  inclosed  in  its  alveolus,  whilst  the 
other  grows  to  a  length  of  ten  or  twelve  fed  The  muzzle,  and  more 
especially  the  intermaxillary  bones,  are  more  widened  than  in  the 
Dolphins.  The  intermaxillaries  ascend  near  to  the  bones  of  the  nose. 
The  holes  with  which  the  maxillaries  are  pierced  in  their  widened 
part,  and  which  occupy  the  place  of  the  suborbital  holes,  are  large 
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and  numerous.    The  notch  which  separates  this  widened  part  from 
the  muzzle  is  small,  and  the  upper  part  of  the  orbit  projects  but 
little.    The  nasal  are  very  small,  and  the  left  nostril  is  smaller  than 
the  other. 
The  number  of  vertebra,  according  to  Scoresby,  are— 7  cervical, 
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12  dorsal,  and  35  lumbar  or  caudal — 54  in  all.  The  spinal  canal 
is  said  to  cease  at  the  forty-first.  The  spinous  apophyses  begin 
to  diminish  at  the  thirty-fourth,  and  disappear  at  the  thirty 
eighth.  The  V-shaped  bones  commence  between  the  thirtieth  and 
the  thirty-first,  and  terminate  between  the  forty-second  and  forty- 
third.  There  are  six  pairs  of  true  ribs  and  six  false,  all  rather  slender. 
The  bones  of  the  anterior  extremity  appear  to  bear  a  close  resemblance 
to  those  of  the  Porpesse,  except  that  the  bones  are  more  equal,  as 
might  be  expected  from  the  roundness  of  the  Narwhal's  flipper. 

In  the  Hyperoodons  the  skull  differs  almost  entirely  in  form  from 
those  belonging  to  the  Dolphins.  From  the  maxillaries,  which  are 
pointed  in  front  and  widened  towards  the  base  of  the  muzzle,  rises  on 
each  of  their  lateral  borders  a  large  vertical  crest,  rounded  above, 
descending  obliquely  forwards  and  more  rapidly  backwards,  where  it 
falls  again  nearly  above  the  postorbital  apophysis.  Still  more  back- 
wards, the  maxillary  bone,  continuing  to  cover  the  frontal  bone, 
ascends  vertically  with  it  and  with  the  occipital,  to  form  on  the  back 
part  of  the  head  a  transverse  occipital  crest,  which  is  very  elevated 
and  very  thick,  so  that  on  the  skull  of  the  animal  there  are  three  of 
these  great  crests :  the  occipital  crest  behind,  and  the  two  maxillary 
crests  on  the  Bides,  which  are  separated  from  the  first  by  a  wide  and 
deep  notch.  They  do  not  approximate  above,  nor  do  they  form  a 
vault,  as  in  the  Dolphin  of  the  Ganges,  but  simply  a  sort  of  lateral 
walls.  The  intermaxillaries,  placed  as  ordinarily  between  the  maxil- 
laries, ascend  with  them  to  the  nostrils,  and  passing  by  the  side  of 
them,  raise  themselves  above,  so  that  they  take  part  in  the  formation 
of  the  posterior  crest  elevated  upon  the  occiput.  The  two  nasal  bones, 
which,  as  well  as  the  nostrils,  are  very  unequal,  are  placed  at  the 
anterior  surface  of  this  occipital  crest,  and  are  raised  to  its  summit. 
In  other  respects  the  connections  of  the  bones  are  nearly  the  same  as 
in  the  Dolphins. 

The  zygomatic  apophysis  of  the  temporal  bone  is  thick,  without 
being  as  long  as  in  the  Dolphin  of  the  Ganges ;  the  orbit  is  as  wide 
as  in  the  ordinary  Dolphins,  and  bounded  in  like  manner  below  by  a 
slender  stem  given  off  by  the  jugal  bone.  The  parietal  bones  show 
themselves  but  very  little  in  the  temporal  fossa,  which  is  itself  not 
much  extended  in  height.  Below,  the  palate  is  slightly  carinated, 
indicating  an  approximation  to  the  Balance.  The  lateral  furrows 
observable  in  the  common  Dolphin  are  absent.  The  pterygoideans 
occupy  a  very  great  length  in  the  back-nostrils,  and  much  diminish 
the  portion  which  the  palatine  bones  fill  in  front.  The  vomer  shows 
itself  at  two  points  of  the  lower  surface,  between  the  pterygoideans 
and  the  palatines,  and  between  the  maxillaries  and  intermaxillaries. 
The  occiput  is  higher  than  it  is  wide.  The  lower  jaw  has  not  the 
symphysis  longer  than  in  the  ordinary  species  of  the  Dolphins. 

The  seven  oervical  vertebrae  are  all  anchylosed  together;  there  are 
thirty-eight  other  vertebrae,  nine  of  which  carry  the  ribs.  At  the 
twenty-second  the  V-shaped  bones  which  characterise  the  first  caudal 
commence,  so  that  seventeen  caudal  vetebrea  may  be  counted.  There 
are  six  of  these  V-shaped  bones ;  and  the  superior  spinous  apophyses 
cease  on  the  ninth  caudal  The  five  first  ribs  only  are  articulated  to 
the  sternum,  and  there  are  only  four  false  ribs  on  each  side.  The 
sternum  is  composed  of  three  bones,  the  first  square,  notched  in  front 
and  behind ;  the  second  square  also,  and  notched  in  front ;  the  third 
oblong  and  notched  behind. 

The  shoulder-blade  has  the  spinal  border  more  extended  in  pro- 
portion and  more  rectilinear  than  in  the  Dolphins,  the  anterior  angle 
more  pointed,  the  acromion  directed  rather  downwards,  and  the  cora- 
coid process  a  little  in  the  opposite  direction.  The  bones  of  the  arm 
and  fore-arm  are  a  little  less  shortened  than  in  the  Dolphins.  ('Ossemens 
Fossiles.') 

The  skull  of  the  Cachalots  bears  a  nearer  resemblance  to  that  of 
the  Dolphins  than  to  that  of  any  other  Cetaceans.  The  immense 
muzzle,  notwithstanding  its  prodigious  extent,  is,  like  that  of  the 
Dolphin,  formed  by  the  maxillaries  on  the  sides,  the  intermaxillaries 
towards  the  mesial  line,  and  the  vomer  on  that  line.  The  inter- 
maxillaries reach  beyond  the  other  bones  to  form  the  anterior  point  ; 
they  ascend  on  the  two  sides  of  the  nostrils  and  the  nasal  bones,  and 
raise  themselves  to  form  that  species  of  wall  which  elevates  itself 
perpendicularly  and  circularly  on  the  back  of  the  head,  but  that  of 
the  right  side  is  carried  higher  than  that  of  the  left  The  vomer  shows 
iteelf  between  them  in  considerable  width,  especially  at  the  upper 
part ;  it  is  hollowed  into  a  semicanal  throughout  its  length.  The 
nostrils  are  pierced  at  the  foot  of  this  sort  of  wall  at  the  root  of  the 
vomer,  and  between  the  raised  and  ascending  parts  of  the  two  inter- 
maxillaries. Their  direction  is  oblique  from  below  upwards,  and 
from  behind  forwards.  They  are  excessively  unequal,  and  that  on 
the  right  side  is  not  a  fourth  of  the  size  of  that  on  the  left  The 
nasal  bones  are  also  very  unequal.  Both  ascend  between  the  intermaxil- 
laries against  the  foot  of  the  semicircular  wall  which  is  raised  upon 
the  cranium,  but  they  only  rise  to  the  level  of  the  left  intermaxillary. 
The  right  nasal  bone  is  not  only  larger  than  the  other,  but  it  also 
descends  lower  between  the  two  nostrils,  articulating  itself  upon  the 
root  of  the  vomer,  and  giving  to  that  part  an  irregular  crest  which 
reposes  a  little  obliquely  on  the  left  noBtril,  which,  as  before  observed, 
is  the  longest 

The  direction  of  the  vomer  and  amplitude  of  the  left  nostril 
indicate  a  direction  of  the  membranous  canal  of  the  nostrils  and  the 
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whole  spouting  apparatus  towards  tho  same  aide,  and  explain,  Cuvier 
observes,  the  fact  observed  by  mariners,  namely,  that  the  Cachalot* 
throw  their  spoutings  towards  the  left  aide. 

The  maxillariea  do  not  join  each  other  in  front  of  the  somidrcular 
wall ;  and  leave  exposed  between  them  an  irregular  and  considerable 
part  of  the  frontal  bone,  whioh  goes  behind  them,  and  directing  itself 
laterally,  proceeds  to  form,  aa  in  the  Dolphins,  the  principal  part  of 
the  sailing  of  the  orbit.  The  maxillary  makes  ita  anterior  angle,  in 
front  of  which  the  border,  of  the  maxillary  has  a  deep  notch,  and  at 
its  upper  surface,  opposite  to  that  notch,  ia  the  great  hole  which 
occupies  the  place  of  the  suborbital,  but  which,  Cuvier  remarks,  should 
here  be  called  supra-orbital  The  posterior  angle  of  the  orbit  is 
occupied  by  the  point  of  the  zygomatic  apophysis  of  the  temporal  bone ; 
but  it  does  not  quite  join  the  pnstorbital  apophysis  of  the  frontal 
bone,  so  that  the  edge  of  the  orbit  is  open  at  this  point.  The  lower 
part  of  the  orbit  ia  formed  by  a  stout  and  cylindrical  jugal  bone, 
whose  anterior  part  dilates  itself  into  an  oblong  lamina  which 
partially  cloaca  the  orbit  in  front.  The  temporal  fossa  is  very  deep, 
rounded,  but  not  distinguished  by  a  crest  from  the  real  of  the  occiput : 
a  little  of  the  parietal  bono  ia  perceptible  between  the  temporal  and 
the  frontal  bones.     The  squamous  portion  of  tho  temporal  bone  is 
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surface  of  the  semicircular  wall  which  surrounds  the  skull  behind. 
The  occipital  hole  is  nearly  at  the  lower  third  of  ita  height.  The 
lower  border  of  the  occipital  bono  is  divided  on  each  aide  by  a 
notch  into  two  lobes,  the  external  of  which  represents  the  mastoid 
apophysis. 
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The  lower  part  of  the  skull,  allowing  for  the  difference  of  proportion 
of  the  parte,  much  resembles  the  lower  portion  of  that  of  the  Dolphina 
The  region  behind  the  nostrils  is  very  much  shortened  in  comparison 
of  that  which  is  anterior  to  them,  and  of  which  the  enormous  muzzle 
forma  the  greatest  portion.  The  result  of  this  conformation  ia  that 
the  baailary  and  posterior  sphenoid  are  very  short ;  that  the  anterior 
sphenoid,  as  in  the  Large-Muzzled  Dolphins,  only  shows  itaelf  below  in 
a  notch  of  the  vomer,  and  appears  very  little  towards  the  temple 
between  the  palatine,  the  pterygoidean,  and  the  temporal  aba  of  the 
posterior  sphenoid ;  and  that  the  pterygoideans  extend  on  their 
lateral  and  posterior  part,  nearly  to  the  posterior  portion  of  the 
basilary  bone.  The  jugal  bone  on  its  anterior  part  linen  below  a 
great  portion  of  the  vault  of  the  orbit,  and  proceeds  to  touch  behind 
the  points  of  the  two  sphenoids.  Their  anterior  border  is  not  double, 
as  in  the  Dolphins.  The  bona  of  the  ear  bean  a  great  resemblance  to 
that  of  the  Dolphina,  but  the  tympanic  bone  is  less  elongated  and  less 
lobated  backwards. 

Of  the  cervical  vertebra  of  the  Cachalot  the  atlasalono  ia  distinct; 
the  six  others  are  anohylosed  into  a  single  mass  by  the  bodies  and 
spinous  apophyses ;  but  the  number  may  be  made  out  by  the  aides 
where  very  delicate  lamina)  interpose  between  the  holes  where  the 
nerves  pass  out.  There  are  14  pain  of  riba  and  14  dorsal  vertebra 
(perhaps  a  fifteenth),  and  36  others.  The  dorsal  vertebra)  have 
their    transverse    apophyses    short ;    their    anterior    articular    apo- 

[ihyses  an  turned  inwards,  and  embrace  the  posterior,  which 
ook  outward  a.  The  spinous  processes  are  leas  elevated  and 
wide  from  before  backwards.  The  two  last  carry  the  ribs  only  on 
the  extremity  of  their  transverse  apophyses,  and  not  on  a  facet  of 
their  body.  On  the  succeeding  vertebra)  the  spinous  apophyses  rise, 
become  oblique,  and  wider  at  their  summit  than  at  their  base.  The 
articulars  ascend  gradually  to  their  anterior  borders,  aa  in  the 
Dolphins  :  the  spinous  apophyses  shortening  by  degress,  the  articular 
apophyses  arrive  at  their  summit  on  the  tail,  and  finally  disappear. 
The  spinous  apophyses  disappear  also  on  the  last  caudal  vertebrae 
The  transverse  apophyses  an  at  first  simple  tubercles  of  the  articular 

rphyaes :  they  do  not  take  the  form  of  distinct  apophyses  till  the 
te  last  dorsal  vertebra;,  and  afterwards  continue  on  the  lumbar 
and  caudal,  but  always  remaining  of  modurate  length,  and  not  dilating 
at  their  extremity.  The  lower  part  of  the  body  of  the  vertebra, 
counting  from  the  fourth  lumbar,  is  strongly  earinated.  The 
V-shaped  bones  do  not  commence  before  the  twenty-first  after  the 
dorsal  vertebne.  They  an  at  first  rather  long,  and  more  so  than  the 
spinous  apophyses  to  which  they  correspond;  but  afterwards  they 
are  a  little  shortened.  The  vertebra)  which  carry  them  have  their 
lower  oarination  divided  into  two  truncated  ridges,  each  at  the  two 
extremities,  so  as  to  form  facets  for  the  V-shaped  bones,  which  always 
articulate  between  two  vertebne.  The  caudal  vertebra;  still  remain 
very  large  up  to  the  six  or  seven  last,  which  diinjiiiah  rapidly,  lining 
their  different  eminences  :  thus  the  greatest  portion  of  the  spine  is 
nearly  much  of  a  sire. 

The  shoulder-blade  is  concave  externally,  convex  on  the  aide  of  the 
ribs,  and  narrower  than  in  the  other  Cetaceans  :  its  spinal  border  is 
not  two-thirds  of  its  height.  Its  anterior  border  becomes  double 
below  the  middle  of  its  height,  and  gives  off  from  its  external  ridge  a 
great  acromion,  more  projecting  anteriorly  than  the  shoulder-blade  ia 
at  this  point,  and  enlarged  at  ita  extremity.  The  internal  border 
gives  off  near  the  articular  head  a  ooracoid  apophysis,  which  projects 
less  than  the  acromion,  and  terminates  in  a  point.  The  humerus  is 
very  short  snd  stout,  and  haa  at  its  anterior  border  a  crest,  terminated 
towards  the  lower  part  by  a  hook  which  represents  the  deltoids! 
crest.  The  ulna  is  anohylosed  early  to  the  humerus,  even  before  the 
epiphysis  of  this  last  is  united.  The  olecranian  apophysis  projects 
very  much,  and  curves  towards  the  wrist.     ('Ossemens  Foasiles.') 

Baktnida,  or  Whalebone  Whales.— The  skull  of  the  Rorqual 
(Balanopttra)  is  more  approximated  to  that  of  the  Dolphins  thin 
the  skull  of  the  Baltma,  properly  so  called.  The  immense  maxillary 
bonee  are  disposed  below,  in  form  of  a  reversed  roof  or  a  keel,  to  the 
two  aides  of  which  the  baleen,  or  whalebone,  is  attached.  The  vomer 
is  shown  between  them  in  nearly  the  mesial  hue  of  the  keel  Above, 
the  two  mtermaxillaries,  placed  parallel  between  the  two  maxillariea, 
leave  between  them  a  vacant  "Space,  which  is  continued  above,  or 
rather  backwards,  with  the  very  large  aperture  of  the  nostrils,  which 
is  in  the  form  of  an  elongated  oval ;  and,  contrary  to  the  other 
Cetaceans,  preserves,  as  in  the  whole  of  the  Baianec,  a  symmetrica] 
form.  The  nasal  bones,  which  are  short,  but  notched  or  festooned 
anteriorly,  and  not  in  form  of  tubercles,  form  the  upper  border  of  this 
aperture.  The  maxillary  does  not  cover  the  frontal  bone,  except  by 
a  narrow  apophysis  on  the  two  aides  of  the  nasal  bones.  The  whole 
portion  of  the  frontal  bone  which  goes  on  each  side  to  form  the  orbit 
is  exposed,  but  the  parietal  bones  cover  the  upper  part  of  the  tern 
poral  fossa  to  the  sides  of  the  apophysis  of  the  maxillary  bone,  which 
shows  itself  between  the  frontal  and  the  bones  of  the  nose.  The 
occipital  bone  advances  between  them,  and  covers  the  middle  of  the 
frontal  to  near  the  bones  of  the  nose;  so  that  at  the  base  of  the  uose 
the  frontal  does  not  show  itself  externally.  Then  an  two  temporal 
crests  projecting  greatly  outwards,  commencing  at  the  sides  of  the 
nose,  snd  between  which  the  skull  is  fiat,  or  even  slightly  concave, 
snd    icaoonda   slowly  towards   the   occipital  hols,  which  is  at  the 


extremity  of  this  plane.  The  occipital  crest  comes  near  the  b*se  of 
the  nasal  bones,  traveling  from  one  temporal  oreat  to  the  other.  On 
the  middle  of  this  occipital  surface  is  a  slightly  projecting  longitu- 
dinal ridge. 

The  jugs!  bone  is  curved  into  a -portion  of  a  circle,  and  forms  the 
loner  border  of  the  orbit,  coming  from  the  zygomatic  apophysis  of 
the  maxillary  bone,  which  abuts  at  the  anterior  angle  on  the  temporal 
apophysis,  which  abate  on  the  posterior  angle.  The  jugal  bone  is  not 
dilated  at  its  extremity  as  in  the  Dolphin.  The  frontal  on  one  side 
touches  the  maxillary,  and  on  the  other  the  temporal  bones,  by  its 
ante-  and  post-orbital  apophyses,  and  forme  by  itself  the  whole  celling 
of  the  orbit,  without  being  doubled  above  by  the  maxillary ;  but  on 
the  contrary  it  is  below,  on  its  anterior  portion,  that  in  front  of  the 
orbit,  and  moreover  is  bordered  there  anteriorly  by  the  lateral  lamina 
of  the  maxillary  bone,  which  is,  with  reference  to  the  frontal,  in  an 
inverse  position  from  that  which  it  holds  in  the  Dolphins.  It  is  by 
this  lamina  that  the  maxillary  bone  abuts  on  the  anterior  angle  of  the 
orbit,  and  articulates  itself  with  the  anterior  and  enlarged  extremity 
of  the  jugal  bone ;  but  what  is  very  remarkable  is,  that  at  this  point, 
between  the  frontal  and  the  maxillary,  and,  so  to  speak,  at  their  very 
articulation,  a  peculiar  bone,  in  form  of  a  lamina,  occupies  nearly  half 
the  length  of  that  suture,  and  which  perhaps  is  the  analogue  of  the 
lachrymal  bone.  The  whole  of  the  zygomatic  arch,  properly  so 
called,  which  is  very  large,  belongs  to  the  temporal  bone.  The  frame 
of  the  orbit  is  closed  on  all  sides ;  its  ceiling  is  very  large  and  concave 
above.  The  palatine  bones  are  prolonged  below  the  keel  of  the 
maxiUaries.  The  posterior  nostrils  are  very  near  the  occipital  hole. 
They  have  at  each  angle  a  tuberosity  formed  by  the  pterygoidesn 
bone,  which  has  little  longitudinal  extent,  and  only  surrounds  the 
nostrils  on  the  external  side  and  a  little  above  and  below,  but  without 
forming  a  sinus  or  double  border  there,  as  in  the  Dolphins.  The 
basilary  region,  which  is  very  short,  is  also  hollowed  into  a  canal,  as  in 
them,  and  has  on  each  side  the  bones  of  the  esr,  which  are  very  small 
in  proportion,  and  of  oval  form,  and  equally  convex  in  their  inferior 
surface.  In  front  of  the  basilary  bone,  and  between  the  pterygoidean 
bones,  may  be  seen  the  body  of  the  posterior  sphenoid.  The  glenoid 
face  of  the  temporal  bone  is  nearly  vertical,  and  looks  forwards  ;  that 


externally  convex,  compressed,  slightly  trenchant  above  and  below. 
It  has  a  ooronoid  apophysis  in  form  of  an  obtuse  angle,  and  a  tuber- 
osity a  little  more  backwards. 

Cuvier  points  out  certain  differences  between  the  skulls  of  the 
Rorquals  of  the  Cape,  the  Mediterranean,  and  the  North  Sea,  for 
which  we  must  refer  the  reader  to  his  '  Ossemens  Foesilee.' 

Balana To  form  the  idea  of  a  Balana,  properly  so  called,  Cuvier 

states  that  we  must  figure  to  ourselves  the  muzzle  of  the  Rorqual 
narrowed,  elongated,  compressed  laterally,  and  arched  from  before 
backwards,  nearly  in  a  quarter  of  a  enrols.  It  is,  he  observes,  in  the 
space  which  this  curvature  leaves,  that  the  plates  of  baleen,  or  whale- 
bone, which  adhere  by  their  upper  and  wide  extremity  to  the  sides 
of  the  keel  which  the  muzzle  forms  below,  and  descend  obliquely 
outwards  by  their  lower  and  pointed  extremity  towards  the  lower 
jaw,  are  lodged.  It  is  precisely  because  this  curvature  gives  them 
more  space  in  the  BaUaia,  properly  so  called,  that  they  are  longer  in 
those  whales  than  in  the  Rorquals,  in  which  last  the  nearly  straight 
muzzle  leaves  them  little  room. 

It  results  from  this  lateral  compression  of  the  muzzle  that  the 
intermaxillary  bones  are  not  horizontally  between  but  vertically  upon 
the  maxiUariea  :  the  upper  plane  of  these  last  is  itself  nearly  vertical, 
except  in  the  lateral  branch,  which  borders  the  frontal  before,  to 
proceed  with  it  upon  the  orbit  This  transverse  portion  of  the 
frontal  bone  is  narrower  from  before  backwards  than  in  the  Rorqual. 
The  occipital  bone  is  convex  throughout  its  upper  portion,  less 
oblique  than  in  the  Rorqual,  and  semi-oraL  The  temporal  bone 
remains  transverse,  and  its  zygomatic  portion  hardly  curves  forwards 
at  nil.  The  nasal  bones  are  rhomboids!,  and  not  triangular  as  in  the 
Rorqual  Below,  the  palatine  and  pterygoidean  bones  are  thrown 
still  more  back,  and  are  shorter,  and  the  sphenoid  bone  is  more 
concealed  than  in  the  Rorqual  The  maxillary  bone  has  a  deep 
notch  at  its  lower  and  posterior  border.  The  glenoid  surface  of  the 
temporal  bone  is  much  less  vertical  than  in  the  Rorqual,  bo  that  the 
lower  jawbone  rises  a  little  to  offer  its  articular  oonvex  surface.  This 
disposition,  joined  to  the  absence  of  a  ooronoid  Apophysis,  may  serve 
to  distinguish  it  from  the  lower  jaw  of  the  Rorqual. 

In  the  Rorqual  of  the  Cape,  Cuvier  found  the  atlas  distinct  from 
the  axis ;  this  last  is  anchylosed  by  the  upper  part  of  its  ring,  which 
has  no  spinous  apophysis,  with  the  corresponding  part  of  the  third 
cervical.  This  last  and  the  four  others  do  not  unite :  they  are  of 
some  thickness.  The  transverse  apophyses  are  double  in  the  first 
three,  as  in  the  axis;  one  superior  is  given  off  from  the  annular 
portion  below  the  articular  apophysis,  the  other  from  the  lower  part 
of  the  body ;  none  of  these  apophyses  are  directed  forwards.  The 
lower  are  shortened  from  the  axis  to  the  fourth  vertical  and  are 
wanting  in  the  succeeding  onea  The  upper  apophyses  are  longest  on 
the  axis  and  on  the  third;  afterwards  they  are  equal,  and  forma 
aeries  with  the  transverse  apophyses  which  carry  the  ribs.  There  are  7 
cervical  vertebra,  14  dorsal  vertebra)  and  as  many  pairs  of  ribs,  and 
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SI  other  vertebral  to  the  end  of  the  tail— 62  in  all.  The  second, 
third,  and  fourth  ribs  only  have  heads,  and  seem  hardly  able  to  reach 
the  body  of  the  vertebras.  The  others  only  reach  the  extremities  of 
the  transverse  apophyses,  which  go  on  lengthening  to  the  lumbnr 
region.  They  are  longer  than  they  are  wide,  and  dilate  at  the  end, 
as  in  the  Greenland  Whale.  They  thus  continue  to  the  thirteenth 
lumbar,  where  they  begin  to  shorten,  but  still  widen  to  the  fifteenth 
or  sixteenth,  where  they  disappear.  The  spinous  apophyses  begin  to 
show  themselves  on  the  third  cervical  They  remain  small  on 
the  neck,  and  begin  to  be  elongated  and  compressed  on  the  first 
dorsals.  They  form  a  nearly  equal  series  ;  wider  on  the  middle  of  the 
back,  narrower,  but  always  moderately  elevated,  on  the  lumbar  region, 
and  shortening  by  degrees  on  the  tail.  They  vanish  on  the  last 
twelve,  and  the  annular  portion  disappears  two  vertebra;  after  the 
spinous  apophyses.  The  facets  of  the  articular  apophyses  look 
inwards  as  far  as  the  eleventh,  where  they  begin  to  open  outwards. 
They  do  not  rise,  and  finally  form,  towards  the  fourteenth  or- fifteenth, 
with  the  spinous  (which  is  always  shortened),  a  trilobated  prominence. 
The  pelvis  in  the  French  skeleton  is  attached  under  the  ninth  lumbar 
vertebra.  At  the  eleventh  the  V-shaped  bones  commence.  The  first 
is  still  formed  of  two  separate  bones.  They  re-divide  anew  behind. 
The  lower  part  of  the  lumbar  and  caudal  vertebra;  is  hardly  marked 
by  a  slight  carination.  Commencing  from  the  fifteenth  vertebra 
after  the  dorsal,  the  body  of  each  is  pierced  on  both  sides,  above  and 
below,  with  a  large  hole  for  the  vessela  These  holes  do  not  diminish 
on  the  last  caudal,  though  they  are  much  smaller,  so  that  they  each 
represent  two  cylinders  set  back  to  back,  pierced  in  their  axis. 

The  single  bone  of  the  sternum  was  square,  deeply  forked 
posteriorly,  and  with  a  point  at  its  external  border. 

The  shoulder-blade  of  the  Cape  Rorqual  is,  Cuvier  remarks, 
entirely  different  from  that  of  the  Balana  ;  it  is  wider  than  it  is  long, 
semicircular  on  the  spinal  side,  with  a  single  anterior  border,  a  single 
prominence  (the  acromion)  towards  the  lower  third,  and  a  tubercle 
near  the  articulation,  which  is  the  coracoid  apophysis.  The  humerus 
is  still  stouter  in  proportion  than  that  of  the  Balana,  but  the  bones 
of  the  fore-arm  are  much  more  elongated.  The  fin  is  also  much  more 
pointed.  There  are  only  four  well-marked  fingers,  which,  not 
counting  the  metatarsals,  have  the  following  joints  : — the  index  two, 
the  middle  and  ring-finger  seven  each,  and  the  little  finger  three  I  all 
the  fingers  are  terminated  by  a  cartilaginous  dilatation. 

The  bone  of  the  ear  in  the  Balana  differs  from  that  of  the 
Dolphins  in  the  enormous  thickness  of  the  tympanic  bone,  especially 
on  the  internal  side.  The  tympanic  bono  is  a  little  more  closed  in 
front,  but  leaves  between  it  and  the  petrous  bone  on  the  internal  side 
a  solution  of  continuity  wider  and  longer  in  proportion.  It  is  not 
bilobsted  backwards.  The  petrous  bone  is  of  very  irregular  form, 
and  very  rugged;  it  gives  off  two  great  and  stout  apophyses,  also 
very  rugged,  one  of  which,  posterior  and  a  little  superior,  articulated 
to  a  corresponding  apophysis  of  the  tympanic  bone,  is  inserted 
between  the  temporal  and  lateral  occipital;  and  the  other,  anterior 
and  inferior,  is  articulated  by  squamous  suture  with  the  temporal 
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portion,  which  descends  to  furnish  articulation  with  the  lower  jaw. 
The  ear-bonee  in  all  the  Cetaceans  are  four  in  number,  as  in  the 
Mammalia,  and  the  malleus  is  anchylosed  to  the  frame  of  the  tym- 
panum, which,  Cuvier  observes,  is  the  more  singular,  inasmuch  as  it 
l»  not  deprived  of  its  muscles. 
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Cuvier  remarks,  that  the  skull  of  the  Greenland  Whale  differs  more 
from  the  Balana  of  the  Cape  than  the  skulls  of  the  Rorquals  differ 
from  each  other.  He  points  out  these  differences,  which  extend, 
although  slightly,  to  the  bones  of  the  ear ;  and  expresses  his  opinion 
that  the;  are  different  species. 


Skull  oT  Greenland  Whale,  with 


CETACEA. 


jection  externally  :  there  are  only  three  in  the  second.  The  n  . 
sals  are  in  length  only  double  their  width.  The  thumb  baa  two 
phalanges,  the  ring-finger  four,  the  little  finger  three ;  and  all  are 
terminated  by  a  cartilaginous  dilatation.  A  wide  and  short  lie 
obliquely  rounded  is  the  result.    ('  Osaemens  Eossilos.') 

The  pelvis  in  the  Cetaceans  is,  as  we  have  seen,  only  rudimentary ; 
but  it  may  be  necessary  here  to  givo  a  summary  of  the  modification 
of  the  bones  and  their  connection  with  the  skeleton  in  the  different 
groups. 

In  the  Dugong  it  consist*  of  two  pairs  of  bones  joined  two  and  two, 
and  end  to  end,  by  a  cartilage :  to  the  vertebra  this  apparatus  is 
attached  by  a  cartilage  also. 

The  construction  of  this  part  varies  in  the  true  Zoophagous 
Cetaceans.  Two  small  long  bones  lodged  in  the  flesh,  one  on  each 
side  of  the  anus,  form  the  pelvic  rudiments  in  the  Dolphins.  In  the 
great  whales,  the  Myaticete,  or  Whalebone  Whale,  for  example,  at  the 
extremity  of  each  of  the  bones,  regarded  by  comparative  anatomists  as 
ilia,  a  second,  which  is  smaller  and  curved,  is  articulated.  The  con- 
vexity of  this  last  bone  is  external,  and  may  be  considered  as  a  prima 
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bodies.  All  their  spinous  apophyses  are  anchyloeed  into  a  aim 
crest  The  atlas  and  axis  unite  besides  by  their  upper 
apophyses,  which  ore  wide  and  strong :  their  lower  i 
apophyses,  which  are  equally  long  and  strong,  are  anchylosed  to  each 
other  and  to  that  of  the  third,  which  is  more  slender.  The  next 
four  cervioals  have  only  delicate  transverse  apophyses,  of  which  the 
third,  fourth,  and  fifth  are  anchyloaed  together.  The  last  also  has 
only  one  upper  transverse  apophysis,  but  longer,  stronger,  free,  and 
directed  forwards.  Cuvier  remarks  that  this  division  of  the 
apophyses  into  upper  and  lower  responds  to  the  two  branches 
separated  by  a  canal,  which  are  seen  in  those  of  ordinary  mammals. 
The  transverse  apophyses  of  the  first  dorsal  are  directed  also  forwards, 
and  are  long  and  a  little  stronger  than  at  the  last  cervical ;  they 
commence  increasing  in  bulk,  and  shortening  at  the  fourth  dorsal. 
The  succeeding  take  a  more  transverse  direction,  and  are  enlarged  at 
the  end,  to  the  tenth  inclusive.  Counting  from  the  eleventh,  tbey 
again  begin  to  elongate  to  the  seventeenth ;  they  then  diminish 
insensibly  to  the  thirty-fourth,  where  they  disappear.  They  are 
throughout  longer  than  in  the  Cachalot,  and  enlarged  towards  the 
end,  the  contrary  of  wbich  is  manifested  in  that  genus.  There  are 
fifteen  pairs  of  ribs  ;  the  last  four  pairs  aud  the  first  two  do  not  reach 
the  body  of  the  vertebra,  and  are  only  attached  to  its  transverse 
apophysis.  The  first  pair  is  flattened  and  extremely  wide,  especially 
at  the  sternal  extremity.  The  last  three  are  slender  and  short. 
After  the  fifteen  dorsal  vertebra  come  twenty-seven  others.  The 
V-shaped  bones  commence  between  the  eleventh  and  twelfth ;  they 
are  small  compared  with  those  of  the  Cachalot,  and  disappear  after 
the  twenty-sixth.  The  eleven  or  twelve  last  vertebra)  have  no  longer 
any  eminences.  The  last  of  all  are  nearly  quadrangular,  and  are 
each  pierced  with  two  vertical  hulas.  The  spinous  Apophyses  form  a 
tolerably  uniform  series  of  moderate  height,  all  inclined  forwards ; 
they  begin  to  diminish  on  the  tail.  The  anterior  articular  apophyses 
are  not  elevated,  remain  at  the  same  height,  and  preserve  the  same 
dimensions.  They  widen  on  the  tail  where  tbey  have  no  articulation 
to  furnish,  and  the  lest  five  or  six,  nearly  equal  to  the  corresponding 
spi  nous  apophyses,  form  with  them  on  their  vertebra  a  tnlobated 
prominence. 

The  single  bone  of  the  sternum  was  oblong,  widest  in  front,  and 
carried  on  each  side  an  articular  facet  for  a  rib. 

The  shoulder-blade  is  nearly  flat ;  one  can  scarcely  perceive  a  alight 
concave  curvature  :  it  is  nearly  fan-shaped,  and  lees  wide  than  high. 
Its  anterior  border  is  simple,  and  has  only  a  single  projecting  apo- 
physis, which  from  ita  position  is  probably  the  acromion.  Its  articular 
bead  is  much  wider  in  proportion  than  in  the  Cachalot.  The  humerus 
is  stout  and  short,  scarcely  twice  sa  long  as  it  is  thick.  Its  tuberosity 
does  not  reach  beyond  the  head  in  front ;  th.is.last  is  hemispherical, 
and  nearly  parallel  to  the  axis.  The  lower  head  is  divided  into  two 
slightly  inclined  planes  for  the  ulna  and  radius,  which  two  bones  are 
compressed ;  the  ulna  is  the  narrowest,  especially  in  ita  middle.  Ita 
upper  head  is  slightly  oblique  at  its  axis,  aud  the  olecranon  ascends  a 
little  instead  of  recurving  into  a  hook,  as  in  the  Cachalot.  The  radius 
enlarges  below,  so  as  to  be  there  two-thirds  of  its  length  ;  above  it  is 
not  more  than  a  third.  There  are  four  carpal  bones  in  the  first  row, 
of  wbich  the  ulnar  bone,  which  responds  to  the  pisiform,  forms  a  p  to- 


Digestive  Organs. — Phytophagous  Cetaceans. — The  teeth  (molars)  of 
the  Manatees  are  ridged  doubly  or  trebly,  the  root  distinct  from  the 
crown  :  here  the  resemblance  to  the  pachyderms.  Tapir  and  Hippopo- 
tamus for  instance,  is  very  strong.  The  molars  of  the  Dngonga  are 
elliptical,  without  true  fangs,  and  with  two  slight  furrows  on  the 
unworn  crown,  which  disappear  with  age-  In  the  upper  jaw  are  two 
tusks.  In  the  Rytinic  there  are  no  molars ;  but  there  is  in  lieu  of  them 
a  homy  plate  in  the  middle  of  each  jaw.  The  tongue  is  short,  and  can 
hardly  be  endowed  with  much  motion.  The  form  of  the  os  hyoides  is 
simple :  anchylosia  between  the  body  and  posterior  oornua  soon 
supervenes ;  but  the  latter  send  no  ligament  to  the  thyroid  cartilage. 
The  anterior  cornua  remain  generally  cartilaginous,  and  are  the  medium 
of  union  between  the  body,  or  baai-hya],  and  the  large  and  long  styloid 

Professor  Owen  states  that  the  opening  of  the  larynx  ia  chiefly, 
defended,  during  the  submarine  mastication  of  the  vegetable  food  of 
the  Dugong,  by  the  extreme  contraction  of  the  feudal  aperture,  which 
resembles  that  of  the  Capybara.  No  pyramidal  larynx  traverses  it, 
as  in  the  true  Cetacra.  Two  large  parotid  glands  are  situated  imme- 
diately behind  the  large  ascending  ramus  of  the  lower  jaw.  A  thick 
layer  of  simple  follicular  glands  is  developed  above  the  membrane  of 
the  palate,  and  a  glandular  stratum  is  situated  between  the  mucous 
and  muscular  coats  of  the  lower  part  of  the  oesophagus.  Professor 
Owen  states  that  a  similar  but  more  developed  glandular  structure  ia 
present  in  the  oesophagus  of  the  Ray.  He  then  observes  that  the 
stomach  of  the  Dugong  presents,  as  Sir  Everard  Home  had  justly 
observed,  some  of  the  peculiarities  met  with  in  the  Whale  Tribe,  the 
Peccari  and  Hippopotamus,  and  the  Beaver  :  like  that  of  the  first  it 
ia  divided  into  distinct  compartments ;  like  the  second  and  third  it 
has  pouches  superadded  to  and  communicating  with  it ;  and  like  the 
last  it  is  provided  with  a  remarkable  glandular  apparatus  near  the 
cardia.  These  modifications,  the  Professor  remarks,  obviously  har- 
monise with  the  difficult  digestibility  and  low-organised  matter  of  the 
food  of  the  Dugong.  "  Yet,"  says  lie,  "it  is  a  fact  that  would  not 
have  been  a  priori  expected,  that  in  the  Carnivorous  Cttaaa  the 
stomach  is  even  more  complicated  than  in  the  Herbivorous  species, 
and  presents  a  closer  resemblance  to  the  ruminant  stomach ;  it  is 
divided,  for  example,  into  a  greater  number  of  receptacles,  and  hsa 
the  first  cavity  like  the  rumen  lined  with  cuticle ;  while  in  the 
Dugong,  on  the  contrary,  the  stomach  is  properly  divided  into  two 
parts  only  (of  which  the  seoond  much  more  resembles  intestine),  and 
both  are  lined  with  a  mucous  membrane."  After  a  luminous  detailed 
account  of  the  stomach,  Professor  Owen  observes  that  it  would  seem 
that  a  cecum — aud  he  minutely  describee  that  of  the  Dugong — is 
present  in  all  the  Herbivorous  Citacea :  for  Steller  notices  it  as  of 
targe  size  and  sacculated  in  the  Northern  Manatee  {StelUnu) ;  and 
Daubenton  has  given  a  figure  of  the  bifid  csscum  in  the  Southern 
Manatee  {Manaiut  Amtricanui).  It  is  interesting,  he  adds,  to  find 
that  a  Caput  ooli  (the  situation  and  structure  of  which  in  the  Dugong 
he  describes)  is  present  in  the  true  Cutacea,  as  the  Balanida,  which 
subsist  on  animal  food  of  the  lowest  organised  kind.  The  whole  of 
the  alimentary  canal  and  the  individual  differences  presented  by  the 
three  specimens  having  been  elaborately  detailed,  Professor  Owen 
proceeds  to  point  out  that  the  Dugong  with  respect  to  the  biliary 
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organs  deviates  in  a  marked  degree  from  the  ordinary  Oetacea,  in  the 
presence  of  a  well-developed  gall-bladder,  an  organ  whioh  Daubenton 
also  found  in  the  Manatee.  But  the  preeenoe  of  the  gall-bladder  is  not, 
the  Professor  observes,  constant  in  the  Herbivorous  Oetacca ;  for  in  the 
Northern  Manatee,  according  to  Steller,  it  is  wanting,  and  its  absence 
seems  to  be  compensated  by  the  enormous  width  of  the  duotus  com- 
munis choledoohus,  which  would  admit  the  five  fingers  united.  The 
secretion  of  the  pancreas  was  carried  by  from  twenty  to  thirty  ducts,  each 
about  two  lines  in  diameter,  to  a  very  wide  common  excretory  canal, 
which  terminates  below,  but  on  the  same  prominence  with  the  cystic 
duct,  at  a  much  greater  relative  distance  from  the  pylorus  than  in 
the  true  Cetacea.  In  one  of  the  DugongB  dissected  by  Professor  Owen 
were  two  small  accessory  spleens  in  addition  to  the  larger  rounded 
one,  but  in  the  other  specimens  the  last  alone  was  present.  ('  ZooL 
Proc./  1888.) 

Zoophagous  Cetaceans. — The  teeth  of  the  Dolphins  are  generally 
simple  and  conical  or  compressed.  They  are  present  in  both  jaws ; 
their  number  varies,  and  they  not  unfrequently  lie  hid  in  the  gums  in 
a  rudimentary  state.  Those  of  the  Cachalots  are  simple,  of  a  long 
ovoid  recurved  shape,  and  placed  in  the  lower  jaw  only.  The  Mysti- 
oetes,  or  Whalebone  Whales,  are  without  true  teeth ;  in  lieu  of  which, 
transverse  horny  plates  of  baleen,  or  whalebone,  as  it  is  commonly 
termed,  grow  from  the  palate.  These  plates  on  their  internal  edges 
are  fringed  with  loose  beards,  and  among  these  the  small  marine 
animals  which  form  their  food  are  entangled  as  in  the  meshes  of 
a  net 

The  stomachs  of  the  Zoophagous  Cetaceans  are  very  complicated  : 
the  number  of  these  in  various  species,  and  in  different  individuals  of 
the  same  species,  has  been  variously  given  by  different  authors. 
Some  have  stated  the  number  in  the  common  Dolphin  and  Porpesse 
at  three,  others  at  four,  othen  at  five,  others  at  six.  F.  Cuvier  con- 
siders it  as  certain  that  these  numerical  differences  proceed  simply  from 
the  manner  in  which  the  organ  is  viewed.  Professor  Owen  was  unable 
to  distinguish  more  than  four  compartments  in  the  stomach  of  the 
Porpesse.  In  general  the  spouting  whales  have  no  caecum;  but  a 
trace  of  it  has  been  found  m  the  Plataniat,  and  it  actually  exists  in 
the  Piked  and  Whalebone  Whales. 

John  Hunter  pointed  out  the  considerable  degree  of  uniformity 
present  in  the  liver  of  this  tribe,  observing  that  in  shape  it  resembles 
that  of  man,  but  that  it  is  not  so  thick  at  the  base  nor  so  sharp  at 
the  lower  edge,  and  probably  not  so  firm  in  the  texture.  The  right 
lobe  is  the  largest  and  thickest.  There  is  no  gall-bladder.  The  same 
distinguished  comparative  anatomist  describes  the  pancreas  as  a  very 
long  flat  body,  having  its  left  end  attached  to  the  right  side  of  the 
first  cavity  of  the.  stomach :  it  passes,  he  adds,  across  the  spine  at  the 
foot  of  the  mesentery,  and  near  to  the  pylorus  joins  the  hollow  curve 
of  the  duodenum,  along  whioh  it  is  continued  and  adheres  to  the 
intestine,  its  duct  entering  that  of  the  liver  near  the  termination  of 
the  gut  In  the  Piked  Whale  the  Bpleen  is  single  and  small ;  in  the 
Porpesse  it  is  subdivided  into  several  distinct  portions. 

There  is  an  interesting  series  of  preparations  illustrative  of  the 
anatomy  of  the  Cetacea  in  the  museum  of  the  College  of  Surgeons, 
and  well  deserving  the  attention  of  the  student  of  comparative  ana- 
tomy. One  of  these  preparations,  No.  828,  is  a  perpendicular  section 
of  several  plates  of  whalebone,  with  the  intermediate  substance  and 
vascular  nidus,  from  the  upper  jaw  of  a  young  specimen  of  the  Great 
Whale  (Bologna  mytticetw,  Linn.).  The  disposition  and  relative  pro- 
portions of  the  plates  of  whalebone  are  here  shown;  from  which  dispo- 
sition it  results,  that  only  the  fringed  extremity  of  the  whalebone 
plates  are  visible  from  the  inside  of  the  mouth  of  the  whale ;  the 
whole  concavity  of  the  palate  appearing  to  be  beset  with  coarse  rigid 
hairs  or  bristles,  which  explains  the  passage  in  Aristotle  ('  Hist  Anim.' 
iil  12),  who,  speaking  of  the  Great  Whale  (' nwrriicrrrot,  or,  as  Bekker 
reads  it,  6  /ids  to  frirros),  says,  "  The  Mysticete  has  no  teeth  in  its  mouth, 
but  hairs  like  hog's  bristles." 

Circulating  System. — Phytophagous  Cetaceans. — The  three  Dugongs 
dissected  by  Professor  Owen  presented  the  same  remarkable  extent 
of  separation  of  the  two  ventricles  of  the  heart  described  by  Sir 
Everard  Home  and  Sir  Stamford  Raffles  in  the  individuals  examined 
by  them,  and  observed  by  Ruppell  in  the  Dugong  of  the  Red  Sea 
(Halicore  Tabernacult).  Daubenton  appears  to  be  the  first  who  noticed 
this  condition  of  the  heart,  in  his  dissection  of  the  foetus  of  the  Mana- 
tee. Steller  also  described  it  in  the  genus  which  bears  his  name ;  but 
in  that  animal  the  apical  cleft  of  the  heart  extended  upwards  only 
one-third  of  the  way  towards  the  base,  whereas  in  the  Dugong  it 
reaches  half-way  towards  the  base. 

Professor  Owen  found  the  foramen  ovale  completely  closed,  and  the 
ductus  arteriosus  reduced  to  a  thick  ligamentous  cord,  permeable 
for  a  short  distance  by  an  eye-probe  from  the  aorta,  where  a  cresoentio 
slit  still  represented  the  original  communication.  He  states  that  in 
the  smoothness  and  evenness  of  their  exterior  and  their  general  form 
the  auricles  of  the  Dugong  resemble  those  of  the  Turtle  (Chdont), 
and  that  the  appendix  can  hardly  be  said  to  exist  in  either.  The 
right  auricle  is  larger  than  the  left  The  primary  branches  from  the 
arches  of  the  aorta  correspond  in  each  specimen  with  Sir  Everard 
Home's  figure  and  description.  There  was  only  one  superior  cava, 
not  two,  as  in  the  Elephant ;  and  the  pulmonary  veins  terminated  in 
the  left  auricle  by  a  common  trunk  an  inch  in  length. 


As  no  mention  had  been  made  in  the  anatomical  descriptions  of  thi 
Herbivorous  Cetaceans  by  Daubenton,  Steller,  Cuvier,  Raffles,  and 
Home,  respecting  the  existence  or  otherwise  of  the  extraordinary 
intercostal  and  intervertebral  arterial  plexuses  present  in  the  true 
Oetacea,  Professor  Owen  carefully  followed  out  this  part  of  the  dis- 
section, but  could  detect  no  trace  of  this  very  striking  modification. 
Here  again,  he  observes,  in  enunciating  a  general  anatomical  propo- 
sition regarding  Cuvier*s  Cetacea,  the  Herbivorous  species  must  be 
exceptionally  cited  apart 

Zoophagous  Cetaceans. — Professor  Owen  remarks  that  the  Carni- 
vorous Cetaceans  do  not  participate  in  the  structure  of  the  heart  above 
described  with  the  Herbivorous  section. 

The  following  is  John  Hunter's  description  of  the  heart  of  the 
Whale:— 

"  The  heart  is  inolosed  in  its  pericardium,  which  is  attached  by  a 
broad  surface  to  the  diaphragm,  as  in  the  human  body.  It  is  com- 
posed of  four  cavities — two  auricles  and  two  ventricles :  it  is  more 
fiat  than  in  the  quadruped,  and  adapted  to  the  shape  of  the  chest 
The  auricles  have  more  fasciculi,  and  then  pass  more  across  the  cavity 
from  side  to  side,  than  in  many  other  animals ;  besides  being  very 
muscular  they  are  very  elastic,  for  being  stretched  they  contract  again 
very  considerably.  There  is  nothing  uncommon  or  particular  in  the 
structure  of  the  ventricles,  in  the  valves  of  the  ventricles,  or  in  that 
of  the  arteries.  The  general  structure  of  the  arteries  resembles  that 
of  other  animals ;  and  where  parts  are  nearly  similar,  the  distribution 
is  likewise  similar.  The  aorta  forms  its  usual  curve,  and  sends  off 
the  carotid  and  subclavian  arteries.  The  veins,  I  believe,  have  nothing 
particular  in  their  structure,  excepting  in  parts  requiring  a  peculiarity, 
as  in  the  folds  of  the  skin  on  the  breast  in  the  Piked  Whale,  where 
their  elasticity  was  to  be  increased." 

This  assertion  respecting  the  veins  is  not  stated  very  positively, 
and  we  shall  presently  see  that  there  is  a  peculiarity  in  their 
structure. 

The  same  great  physiologist  well  observes,  that  in  our  examination 
of  particular  parte,  the  size  of  which  is  generally  regulated  by  that 
of  the  whole  animal,  if  we  have  only  been  accustomed  to  see  them  in 
those  which  are  small  or  middle  sized,  we  behold  them  with  astonish- 
ment in  animals  so  far  exceeding  the  common  bulk  as  the  Whale. 
"  Thus,"  says  Hunter,  "  the  heart  and  aorta  of  the  Spermaceti  Whale 
appeared  prodigious,  being  too  large  to  be  contained  in  a  wide  tub, 
the  aorta  measuring  a  foot  in  diameter.  When  we  consider  these  as 
applied  to  the  circulation,  and  figure  to  ourselves  that  probably  10  or 
16  gallons  of  blood  are  thrown  out  at  one  stroke,  end  moved  with  an 
immense  velocity  through  a  tube  of  a  foot  diameter,  the  whole  idea 
fills  the  mind  with  wonder." 

But  the  most  remarkable  modification  of  the  arterial  system  in  the 
Whales  remains  to  be  noticed.  This  consists  in  an  almost  infinite 
circumvolution  of  arteries,  forming  a  plexus  of  vessels  filled  with 
oxygenated  blood,  situated  under  the  pleura  and  between  the  ribs,  on 
each  side* of  the  spine.  This  intercostal  plexus,  or  rete  mirabile,  is 
the  apparatus  which  enables  the  whale  to  remain  under  water  for 
more  than  an  hour. 

M.  Breschet  read  a  paper  to  the  French  Academy  of  Sciences  ip 
1884,  which  bears  the  following  title:  '  Histoire  Anatomique  et  Phy- 
siologique  d'un  Organe  de  Nature  vasoulaire  dicouvert  dans  lee  Cetaces, 
etc*  M.  Breschet  has  however  no  claims  to  the  discovery  of  this 
organ.  It  was  indicated  and  described  long  ago  by  Tyson  in  his 
'  Anatomy  of  a  Porpesse/  but  he  was  not  aware  of  the  use  of  it,  and 
considered  it  as  a  glandulous  body.  Hunter  was  the  first  who  deter- 
mined its  exact  nature,  and  showed  that  it  was  a  reservoir  of  arterial 
or  aerated  blood. 

After  noticing  the  general  structure  of  the  arteries  as  above  men- 
tioned, and  stating  that  the  aorta  forms  its  usual  curve,  sending  off  the 
carotid  and  subclavian  arteries,  Hunter  proceeds  as  follows : — 

"Animals  of  this  tribe,  as  has  been  observed,  have  a  greater  pro- 
portion of  blood  than  any  other  known,  and  there  are  many  arteries 
apparently  intended  as  reservoirs,  where  a  large  quantity  of  arterial 
blood  seemed  to  be  required  in  a  part,  and  vascularity  could  not  be 
the  only  object  Thus  we  find  that  the  intercostal  arteries  divide  into 
a  vast  number  of  branches,  which  run  in  a  serpentine  course  between 
the  pleura,  ribs,  and  their  muscles,  making  a  thick  substance,  some- 
what similar  to  the  spermatic  artery  in  the  Bull.  These  vessels, 
everywhere  lining  the  sides  of  the  thorax,  pass  in  between  the  ribs 
near  their  articulation,  and  also  behind  the  ligamentous  attachment 
of  the  ribs,  and  anastomose  with  each  other.  The  medulla  spinalis 
is  surrounded  with  a  net-work  of  arteries  in  the  same  manner,  more 
especially  where  it  comes  out  from  the  brain,  where  a  thick  substance 
is  formed  by  their  ramifications  and  convolutions ;  and  these  vessels 
most  probably  anastomose  with  those  of  the  thorax.  The  subclavian 
artery  in  the  Piked  Whale,  before  it  passes  over  the  first  rib,  sends 
down  into  the  chest  arteries  which  assist  in  forming  the  plexus  on  the 
inside  of  the  ribs.  I  am  not  certain  but  the  internal  mammary  arteries 
contribute  to  form  the  anterior  part  of  this  plexus.  The  motion  of 
the  blood  in  such  cases  must  be  very  slow ;  the  use  of  whioh  we  do 
not  readily  see.  The  descending  aorta  sends  off  the  intercostals 
which  are  very  large,  and  gives  branches  to  this  plexus ;  and  when 
it  has  reached  the  abdomen  it  sends  off,  as  in  the  quadruped,  the 
different  branches  to  the  viscera  and  the  lumbar  arteries,  which  are 
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With  regard  to  the  veins,  Professor  Owen  points  out  that  they  are 
remarkable  not  only  for  their  groat  capacity,  which  Hunter  noticed, 
but  also  for  their  number  and  the  immense  plexuses  which  they  form 
in  different  parte  of  the  body,  and  above  all  for  the  almost  total 
absence  of  valves.  Tyson,  he  observes,  has  given  a  figure  of  the 
extensive  venous  plexus  situated  on  the  membrane  investing  the 
psoas  muscles,  and  these  have  recently  occupied  the  attention  of 
Breschet  and  Von  B&er.  The  'inferior  and  superior  vensa  cava?  are 
not  brought  into  communication  by  the  vena  axygoa,  as  in  other 
Mammalia  ;  such  veins  in  the  usual  situation  in  the  chest  would  have 
been  subject  to  compression  between  the  arterial  plexuses  and  the 
lungs.  The  vensa  azygos  are  therefore  represented  by  two  venous 
trunks  situated  in  the  interior  of  the  vertebral  canal,  where  they 
receive  the  intercostal  and  lumbar  veins,  and  finally  communicate 
with  the  superior  cava  by  means  of  a  short  single  large  trunk,  which 
penetrates  the  parietes  of  the  posterior  and  right  side  of  the  chest. 
Professor  Owen  concludes  this  interesting  note  to  Hunter's  'Animal 
Economy '  by  clearing  up  the  difficulty,  which  must  have  occurred 
to  most,  of  accounting  for  the  fact  of  so  enormous  an  animal  as  the 
great  whale  being  killed  by  such  puny  instruments  as  the  harpoon 
and  lance,  "  The  non-valvular  structure  of  the  veins  in  the  Cttacta," 
says  the  Professor,  "  and  the  pressure  of  the  sea-water  at  the  depths 
to  which  they  retreat  when  harpooned,  explain  the  profuse  and 
deadly  hemorrhage  which  follows  a  wound  that  in  other  Mammalia 
would  be  by  uo  means  fatal." 

Respiratory  System. — Phytophagous  Cetaceans. — Professor  Owen 
states  that  the  peculiar  form,  structure,  and  position  of  the  lungs 
have  been  so  accurately  described  and  figured  by  Raffles,  Home,  and 
RiippaU,  that  he  has  only  to  observe  the  close  agreement  with  these 
accounts  which  the  structure  of  the  ports  presented  in  the  three 
Dugongs  dissected  by  him.  Daubentou  and  Humboldt,  hs  remarks, 
describe  and  figure  a  precisely  nitr>iln.r  condition  of  the  respiratory 
apparatus  in  the  Manatee.  Steller,  he  adds,  describes  the  same 
extension  of  the  lungs  in  the  Rytina,  and  compares  it  with  the  lungs 
in  the  Bird,  but  without  their  fixation  in  the  parietes  of  ths  ohest,  so 
characteristic  of  that  class.  Professor  Owen  is  of  opinion  that  the 
Chelonian  reptiles  perhaps  offer  a  closer  resemblance  to  the  Herbivo- 
rous Pdaeca  in  this  respect ;  and  he  notices  it  as  worthy  of  remark, 
that  the  air-colls  of  the  lungs  are  larger  in  the  Dugong  than  in  any 
other  mammals  In  the  Carnivorous  Cdacea,  the  air-eells,  he  observes, 
are  remarkably  minute,  and  the  lungs  more  compactly  shaped  and 
lodged  in  a  shorter  thorax. 

"  Existing,"  continues  Professor  Owen,  "  as  both  the  Herbivorous 
and  Carnivorous  Cttacca  do,  under  such  peculiar  circumstances — as 
air-breathing  animals  constantly  dwelling  m  an  element  the  access  of 
which  to  the  lungs  would  be  immediately  fatal — it  might  be  supposed 
that  the  mechanism  of  the  larynx,  or  entry  to  the  air-passage,  would 
be  similarly  modified  in  all  the  species,  in  order  to  meet  the  contin- 
gencies of  their  aquatic  existence.  But  we  can  as  little  predicate  a 
community  of  organisation  in  the  structure  of  this  part,  as  of  the 
circulating  or  digestive  system  in  the  Cttacca  of  Cuvisr.  The  Dugong 
and  ths  Dolphin  present,  in  fact,  the  two  extremes  in  the  Hammi- 
ferous  class,  in  the  development  of  the  epiglottis,  which  is  one  of  the 
chief  internal  characteristics  of  that  class.     In  the  true  Cttacca  and  the 
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Delphinida  in  particular,  it  is  remarkable  for  its  great  length,  and  in 
ths  Dugong  it  can  hardly  be  said  to  exist  at  all." 

Professor  Owen,  after  giving  a  minute  and  accurate  account  of  ths 
larynx,  thus  proceeds  : — 

"Amongst  the  true  Cctacea,  we  have  observed  t! 
which  subsist  on  the  lowest  organised  animal  sul 
Balanida,  which  approach  the  nearest  to  the  herbivo 
having  the  additional  complexity  of  the  csscum  ;  and 
to  find  that  the  same  affinity  is  manifested  in  the  structure  of  ths 
larynx.  The  epiglottis  and  arytenoid  cartilages,  for  example,  are 
relatively  shorter  in  the  Balanopltra  than  in  liclphmu ;  and  as  Mr. 
Hunter  has  observed,  they  are  connected  together  by  the  membranes 
of  the  larynx  only  at  their  base ;  and  not  wrapped  together  or 
surrounded  by  that  membrane  as  far  as  the  apices,  as  in  the  Dolphins, 
In  the  BaUmvptcra  also,  the  apioesof  these  cartilages  are  not  expanded, 
as  in  the  Dolphins,  but  diminished  to  an  obtuse  extremity.  These 
points  of  resemblance  to  the  condition  of  the  larynx  in  the  Dugong 
and  Manatee  are  carried  still  further  in  the  Hystioete  Whale,  at 
least  in  the  festua  dissected  by  roe,  and  in  which  both  ths  epiglottis 
and  arytenoid  cartilages  were  relatively  much  shorter,  and  the  thyroid 


deeply  notched  above  and  below ;  and  the  larynx 
iteresting  individual  peculiarities,  which  however 
the  minute  and  accurate  descriptions  and  illustrations  of  this  organ, 
in  both  ths  Balanoptera  and  Balama,  published  by  Professor  O. 
Sandifort,  preclude  the  necessity  of  further  dwelling  upon." 

The  diaphragm,  lungs,  bronchi,  and  trachea  present  in  the  Zoopha- 
gous  Cetaceans  secondary  modifications  only,  but  important  differences 
are  exhibited  in  the  nostrils,  whioh  serve  to  conduct  the  air  from  the 
atmosphere  to  the  lungs.  The  necessity  for  the  act  of  spouting  seems 
to  have  led  to  the  obliteration  of  the  organ  of  smelling,  and  to  the 
formation  of  a  new  organ  especially  destined  to  fulfil  that  act. 
Although  this  organ  has  only  been  studied  thoroughly  in  the 
Dolphins,  the  probability  is,  that  the  apparatus  in  all  the  Zoophagous 
Cetaceans  is  the  same. 

If,  says  Baron  Cuvier,  we  trace  the  oesophagus  upwards,  ws  find 
that  when  it  arrives  opposite  the  pharynx  it  appears  to  divide  into 
two  passages,  one  of  which  is  continued  onwards  to  the  mouth,  while 
the  other  asoends  to  the  nose.  Mucous  glands  and  fleshy  fibres,  which 
constitute  several  muscles,  surround  the  last-mentioned  passage. 
Some  of  these  are  longitudinal,  and  arise  from  the  circumference  of 
the  posterior  orifice  of  the  bony  nostrils,  and  descend  along  that 
canal  to  the  pharynx  and  its  sides ;  the  others,  which  are  annular, 
appear  to  be  a  continuation  of  the  proper  muscles  of  ths  pharynx. 
The  larynx  rises  into  this  passage  in  a  pyramidal  form,  and  the 
annular  fibres  have  the  power  of  constricting  it  Mucous  follicles, 
which  poor  out  their  secretion  by  conspicuous  excretory  orifices, 
prevail  in  this  part.  When  the  lining  of  the  nasal  passage  has  reached 
the  vomer,  it  becomes  of  a  peculiar  texture,  thin,  smooth,  and  black, 
is  apparently  destitute  of  vessels  and  nerves,  and  very  dry.  A  fleshy 
valve  closes  the  two  bony  nasal  canals  at  ths  upper  or  external 
orifice.  It  is  formed  of  two  semicircles  attached  to  the  anterior  edge 
of  that  orifice,  which  it  shuts  by  tbe  agency  of  a  very  strong  muscle 
lodged  above  the  intermaxillary  bones.  To  open  it,  there  ii  a  necessity 
for  some  foreign  body  to  press  against  it  from  below  ;  and  when  it 
la  closed,  it  debars  all  communication  between  the  nasal  passages  and 
the  cavities  above  them,  which  cavities  are  two  large  membranous 
pouches  formed  by  dark  mucous  skin,  and  very  much  wrinkled  when 
empty ;  but  when  distended,  they  become  of  an  oval  shape,  which  in 
the  Porpesse  is  about  as  large  as  a  common  wine-glass.  These  two 
pouches  lie  beneath  the  integument  in  front  of  the  nostrils,  and 
communicate  with  an  intermediate  apace  immediately  above  those 
nasal  organs,  whose  external  orifice  is  a  transverse  semilunar  slit 
Strong  fleshy  fibres  expand  and  cover  tbe  whole  upper  surface  of  this 
apparatus,  radiating  from  the  entire  circumference  of  the  cranium, 
uniting  above  the  two  pouches,  and  adapted  for  compressing  them 
forcibly.  Now  we  wiO  suppose  that  the  Cetacean  has  taken  into  its 
mouth  water  which  it  wishes  to  eject :  it  first  seta  the  tongue  and 
jaws  in  motion  as  if  it  were  about  to  swallow  the  water  ;  but,  shutting 
its  pharynx,  it  forces  the  water  to  ascend  into  the  nasal  passages, 
where  tbe  annular  fibres  above  mentioned  accelerate  its  progress  till 
it  raises  the  valves  and  distends  the  membranous  pouches  above. 
The  water,  when  once  in  the  pouches,  can  be  there  retained  till  the 
animal  wishes  to  spout  When  that  wish  is  present,  the  Cetacean 
closes  the  valve,  and  so  prevents  the  descent  of  the  water  into  the 
_  reesee  the  pouches  by  means  of  the 
expansion  which  overspreads  them.  The  water,  compelled 
men  10  escape  by  the  narrow  semilunar  aperture,  is  projected  to  a 
height  which  corresponds  to  tbe  amount  of  the  pressure  applied. 

In  the  case  of  the  Spermaceti  Whale,  it  appears  that  the  animal 
occupies  about  a  seventh  of  its  time  in  breathing ;  and  when  it  rises 
after  long  intervals,  an  enormous  column  of  air  must  rush  into  the 
"irate  a  vast  quantity  of  blood  for  the  reservoir  described 
In  ordinary  mammals,  man  and  the  quadrupeds  for 
miration  is  momentarily  going  on,  and  enough  air  only 

inhaled  to  oxygenate  tbe  blood  requisite  for  a  few  pulsations. 

The  spout-hole  is  simple  in  the  Dolphins,  and  situated,  a*  ■sen  in 
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that  of  the  Cachalots,  but  it  is  situated  at  the  upper  extremity  of 
the  snout.  In  the  Whalebone  Whales  it  is  double,  opening  towards 
the  summit  of  the  head,  as  in  the  Dolphins,  in  '  ~ 
whose  convexity  ii  sometimes  anterior  and  sometin 


Uropoietio  System. — Professor  Owen  observes,  that  if  we  were 
acquainted  with  the  structure  of  the  urinary  organs  of  the  Herbivorous 
Celocea,  as  it  is  exemplified  in  the  Dugong  alone,  we  should  have  to 
establish  as  marked  a  distinction  in  this  respect  between  them  and  the 
true  C'rtacta  as  in  the  preceding  organic  systems.  Instead  of  the 
numerous  and  minute  lobuli  or  renules  into  which  the  kidney  is  sub- 
divided in  the  Dolphins  and  Whales,  it  presents  in  the  Dugong  a 
simple  compact  form  with  an  unbroken  external  surface  ;  the  tubuli 
iirinifpri  terminate  upon  two  lateral  series  of  eleven  mammilla?,  which 
project  into  a  single  elongated  cavity  or  pelvis,  from  which  the  ureter 
u  continued.  In  the  Northern  Manatee  however,  Stellar,  whose 
accuracy  Professor  Owen  justly  notices,  describes  the  kidney  as  being 
subdivided  like  that  of  the  Seal  and  Sea-Otter.  A  similar  tabulated 
structure  is  also  ascribed  by  John  Hunter,  in  his  paper  on  Whales,  in 
'  PhiL  Trans.'  (1787),  to  the  Manatee,  including  it,  with  the  Seal  and 
White  Bear,  among  the  animals  occasionally  inhabiting  the  water. 
Daubenton,  in  his  anatomical  description  of  the  Manatiu  Americama, 
merely  notices  the  kidneys  as  oblong,  and  placed  opposite  to  each 
other ;  nor  does  his  figure  give  any  indication  of  lobulated  structure  ; 
neither  does  Sir  Evernrd  Home  mention  such  structure  in  hie  Anatomy 
of  the  Manatee  in  'PhiL  Trans.'  (1821).  This  want  of  uniformity 
in  the  structure  of  the  kidney  in  the  Herbivorous  Ctlaeta  is  however. 
Professor  Owen  adds,  of  less  moment  with  reference  to  their  natural 
affinities ;  since  in  the  Pachyderms  we  find  some  species,  as  the 
Rhinoceros,  and  though  in  a  leas  degree,  the  Elephant,  presenting  a 
subdivided  kidney  ;  while  others,  as  the  Tapir  and  Hog,  have  it  entire. 

In  the  fcetua  of  the  Dolphin,  according  to  Miiller,  the  lobules  of 
the  kidney  consist  principally  of  convoluted  uriniferous  ducts, 
extending  from  the  apex  to  the  circumference  of  the  lobule ;  the 
intertwinings  of  the  tubuli  are  greatest  in  the  intercortical  portion. 
It  is  a  curious  fact,  Professor  Owen  remarks,  that  the  suprarenal 
gland  in  the  Porpesse  presents  a  certain  resemblance  to  the  kidney  in 
ita  lobulated  exterior ;  but,  he  adds,  the  analogy  extends  no  farther, 
for  on  making  a  section  of  this  part  it  was  found  to  consist  of  the 
usual  continuous  compact  substance. 

Generative  System.— John  Hunter  remarks  that  the  organs  of  genera- 
tion of  this  order  of  animals  come  in  both  sexes  nearer  in  form  to  those 
of  the  Ruminants  than  of  any  others ;  and  this  similarity  is  particu- 
larly remarkable  in  the  female ;  in  the  male  their  situation  varies  on 
account  of  the  modification  of  the  external  form  of  the  body. 

The  female  organs  in  the  Eytina  have  been  described  by  Steller ; 
and  Sir  Everard  Home  has  given  an  account  of  those  of  the  Dugong. 
('Phil.  Trans.,'  1820.) 

Hunter,  in  his  paper  on  Whales  has  entered  particularly  into  the 
structure  of  those  of  the  Zoophagous  Cetaceans.  The  period  of 
uterine  gestation  does  not  appear  to  be  certainly  known ;  the  number 
of  young  is  generally  considered  not  to  exceed  one,  there  being  but 
two  nipples;  the  glands  for  the  secretion  of  milk  are  two,  one  on  each 
aide  of  the  mesial  line  of  the  belly  at  its  lower  part  The  milk  is  very 
rich,  like  that  of  a  cow  to  which  cream  has  been  added. 

Professor  Owen  remarks,  that  much  stress  has  been  recently  laid 
on  the  supposed  existence  which  the  muscles  surrounding  the  mam- 
mary gland  afford  in  the  act  of  suckling,  by  compressing  the  gland  and 
ejaculating  the  milk  accumulated  in  the  dilated  receptacle  or  reservoir; 
but  he  observes  that,  considering  how  great  the  pressure  of  the 
surrounding  water  must  be  upon  the  extended  surface  of  the  mam- 
mary gland,  it  may  readily  be  conceived,  that  when  the  nipple  is 
grasped  by  the  mouth  of  the  young,  and  the  pressure  removed  from 
it  by  the  retraction  of  the  tongue,  the  milk  will  be  expelled  in 
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a  of  the  surrounding  pressure  alone,  indepen- 
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dently  of  muscular  aid.  The  Professor  adds,  that  tho  intimate  struc- 
ture of  the  mammary  gland  in  the  Zoophagous  Uelacea  ls>  essentially 
the  same  as  in  the  Ornilhorhynchtu,  being  composed  of  an  innumerable 
quantity  of  rascal  tubes ;  these  are  however  shorter  than  in  the 
OmithorliyiKKut,  and  their  glandular  parietas  are  firmer ;  they  are 
well  shown  in  the  figure  of  the  mammary  gland  in  a  young  Piked 
Whale  (Bahmnptera  roilmUo)  given  by  Miiller  in  his  seventeenth  plate, 
fig.  2.,  and  according  to  that  author  present,  after  the  Omithorhynchbs, 
the  simplest  structure  of  the  mammary  gland  in  the  entire  mammi- 
ferous  series  of  animals. 

Brain,  Nervous  System,  and  Senses. — The  brain  is  well  formed.  In 
the  Porpesee  and  the  common  Dolphin  it  has  been  stated  to  be  as 
highly  developed  aa  in  any  mammiferous  quadruped.  In  the  greater 
whales  there  is  reason  for  supposing  that  the  ratio  of  the  weight  of 
the  brain  to  that  of  the  body  is  s j^,.  In  the  smaller  Cetaceans  it  is  not 
diminished  to  a  proportionate  size,  as  its  extraordinary  development 
in  the  Dolphin  testifies. 

SmelL— Hunter  observes  that  In  many  of  the  Whale  Tribe  there  is 
no  organ  of  smell  at  all,  and  in  those  which  have  such  an  organ,  it  is 
not  that  of  a  fish,  therefore  probably  not  calculated  to  smell  water. 
It  becomes  difficult  therefore,  he  remarks,  to  account  for  the  manner 
in  which  such  nnimula  smell  the  water ;  and  why  the  others  should 
not  have  had  such  an  organ,  which  seems  to  be  peculiar  to  the  large 
and  small  Whalebone  Whales  (Baicena  myitiettiu  and  Balanoptera 
roitrata) ;  the  organ,  in  those  which  have  it,  he  adds,  is  extremely 
small,  when  compared  with  that  of  other  animals,  as  well  as  the  nerve 
which  is  to  receive  the  impression. 

Taste. — The  complicated  and  indeed  delicate  structure  of  the  tongue 
in  the  Phytophagous  Cetaceans  indicates  that  they  must  enjoy  the 


endowed  with  a  special  organ  for  the  enjoyment  of  this 
foasulate  nor  conical  papilla)  are  present  in  the  tongue  of  the  Dolphin 
or  of  the  Porpesse  ;  slight  elevations,  the  middle  of  which  appears  to 
be  perforated,  are  only  perceptible,  and  the  fringed  edges  would  seem 
to  lead  to  the  notion  that  their  object  is  more  intended  for 
furthering  the  sensations  of  touch. 

John  Hunter  states  that  the  tongue,  which  is  the  organ  of  taste,  is 
also  endowed  with  the  sense  of  touch.  He  found  the  tongue  in  the 
Porpesse  and  Grampus  firm  in  texture,  composed  of  muscle  and  fat, 
pointed  and  senated  on  its  edges  like  that  of  a  hog.  In  the  Spermaceti 
Whale,  he  says,  it  was  almost  like  a  feather-bed.  In  the  Piked 
Whale  it  was  but  gently  raised,  hardly  having  any  lateral  edges,  and 
ita  tip  projecting  but  little,  yet  like  every  other  tongue,  composed  oi 
muscle  and  fat.  He  supposes  that  the  tongue  of  tho  large  Whale- 
bone  Whale  rises  in  the  mouth  considerably  ;  the  two  jaws  in  the 
middle  being  kept  at  such  a  distance  on  account  of  the  whalebone,  so 
that  the  space  between,  when  the  mouth  is  shut,  must  be  filled  with 
the  tongue. 

Sight — The  eye  in  the  Herbivorous  Cetaceans  only  is  provided 

ith  a  nictitating  membrane,  or  lateral  lid ;  that  of  the  Zoophagous  or 
Spouting  Cetaceans  has  no  lachrymal  glands,  but  the  lids  are  furnished 
with  glands  for  a  mucous  secretion  adapted  for  lubricating  the 
selenitic  coat 

John  Hunter  states  that  the  eye  in  this  tribe  is  constructed  upon 
nearly  the  same  principle  as  that  of  the  quadrupeds,  differing  how- 
ever in  some  oiroumstanoea,  by  which  it  is  probably  better  adapted  to 
see  in  the  medium  through  which  the  light  is  to  pass.  It  is  upon 
the  whole  small  for  the  size  of  the  animaL  The  lids  have  but  little 
lotion,  and  consist  not  of  loose  cellular  membrane,  as  in  common 
quadrupeds,  but  rather  of  the  common  adipose  membrane  of  the  body ; 
smnection  however  of  their  circumference  with  the  common 
_umenta  is  loose,  the  cellular  membrane  being  less  loaded  with 
oil,  which  allows  of  a  slight  fold  being  made  upon  the  surrounding 
parts  in  opening  the  eyelids.  This  is  not  to  au  equal  degree,  he  adds, 
in  them  all,  being  less  so  in  the  Porpesse  than  m  the  Piked  Whale. 
A  detailed  account  of  the  anatomy  of  the  eye  in  whales  will  be  found 
Hunter's  paper. 

Hearing. — There  is  no  external  concha,  but  the  ear  is  constructed 
much  upon  the  same  principle  as  in  the  quadruped ;  there  are  how- 
iertain  differenoea  which  the  reader  will  find  set  forth  in  Hunter's 
paper.      The  sense  seems  to  be  fairly  developed,  and  whale-fishers" 

:perisnoe  no  small  difficulty  from  the  warning  given  by  both  eye 

id  ear.  It  has  however  been  stated  that  the  Greenland  Whale, 
though  not  without  a  nice  sense  of  hearing,  remains  insensible  to  the 
report  of  a  cannon. 

Touch. — The  sensation  of  touch  must  be  lively,  though  it  is  a 
commonly  received  opinion  that  the  common  Dolphin,  notwithstanding 
delicate  epidermis,  is  not  very  sensible  to  tactile  impressions. 
Messrs.  Bresottet  and  Roussel  de  Vausetne  distinguish  the  following 
ituenta  in  the  skin  of  the  Cetaceans : — 1.  Derm,  or  corium,  a 
dense  fibrous  oellular  texture,  which  contains  and  protects  all  the 
other  parte  of  the  skin.  2.  The  papillary  bodies,  consisting  of 
papilla}  covered  by  the  derm.  9.  The  sudorific  apparatus,  consisting 
"  ift,  elastic,  spiral  canals,  which  extend  through  the  entire  thick- 
ness of  the  derm,  and  open  in  the  intervals  of  the  papilhe  by  an 
orifice,  closed  generally  by  a  small  epidermic  valve,  i.  The  inhalant 
apparatus,    5.  Ins  mucous  apparatus.    S.  The  colorific  apparatus. 
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According  to  Hunter,  the  reticular  network  containing  the  blubber, 
which  is  described  by  him  as  fine  in  the  Porpene,  Spermaceti,  end 
large  Whalebone  Whale  (Balama),  and  coarse  in  the  Grampus  and 
small  Whalebone  Whale  (Balanoptera),  forme  part  of  the  akin. 

In  giving  some  illustration!  of  this  large  family  we  ihall  follow  the 
arrangement  of  Dr.  J.  EL  Gray  aa  indicated  above. 

The  following  U  a  synopsis  of  the  character  of  the  genera  of  th< 
fint  family  Balanida : — 

u.  Dorsal  fln  none.    Belly  smooth.    Baleen  elongate,  slender. 

1.  Balana. 

b.  Dorsal  fin  distinct-     Belly  plaited.     Baleen  broad,  short. 

2.  Megaptcra.     Pectoral  fina  elongate.     Dorsal  fin  low. 

3.  Baictnoplera.     Pectoral  fins  moderate.      Dorsal  fin  bloats, 
]  length  from  nose.    Vertebra  54  or  84. 

It  is  in  the  genus  Bal/rna  that  the  baleen,  or  whalebone,  is  meet 
highly  developed.  John  Hunter  describes  this  extremely  elastii 
animal  substance  as  being  of  the  same  nature  as  horn,  a  term  which 
he  uses  to  express  what  constitutes  hair,  nails,  daws,  feathers,  &o- 
It  consists,  he  remarks,  of  thin  plates  of  some  breadth  and  in  some  of 
very  considerable  length,  their  breadth  and  length  in  some  degree 
corresponding  to  one  another ;  when  longest  they  are  commonly  the 
broadest,  but  not  always  so.  The  plates  differ  in  size  in  different 
ports  of  the  same  mouth,  more  especially  in  the  large  Whalebone 
Whale.  "They  are  placed,"  continues  Hunter,  "in  several  rows, 
encompassing  the  outer  skirts  of  the  upper  jaw,  similar  to  teeth  in 
other  sninrd*,  They  stand  parallel  to  each  other,  having  one  edge 
towards  the  circumference  of  the  mouth,  the  other  towards  the  centre 
or  cavity.  They  are  placed  near  together  in  the  Piked  Whale,  not 
being  a  quarter  of  an  inch  asunder,  where  at  the  greatest  distance,  yet 
differing  in  this  respect  in  different  parts  of  the  same  mouth  ;  but  in 
the  Great  Whale  the  distances  are  more  Considerable.  The  outer  row 
is  composed  of  the  longest  plates ;  and  these  are  in  proportion  to  the 
different  distances  between  the  two  jaws,  some  being  14  or  15  feet 
long  and  12  or  lfi  inches  broad;  hut  towards  the  anterior  and  posterior 
parts  of  the  mouth  they  are  very  short,  they  rise  for  half  a  foot  or 
more,  nearly  of  equal  breadths,  and  afterwards  shelve  off  from  their 
inner  side  until  they  come  near  to  a  point  at  the  outer  :  the  exterior 
of  the  inner  rows  are  the  longest,  corresponding  to  the  termination  of 
the  declivity  of  the  outer,  and  become  shorter  and  shorter  till  they 
hardly  rise  above  the  gum.    The  inner  rows  are  closer  than  the  outer, 


of  the  outer  row  laterally  are  not  quite  flat,  but  make  a  serpentine 
line ;  more  especially  in  the  Piked  Whale  the  outer  edge  is  thicker 
than  the  inner.  All  round  the  line  made  by  their  outer  edges  runs  a 
small  white  bead,  which  is  formed  along  with  the  whalebone,  and 
wears  down  with  it.  The  smaller  plates  are  nearly  of  an  equal  thick- 
ness upon  both  edges.  In  all  of  them  the  termination  is  in  a  kind  of 
hair,  as  if  the  plate  was  split  into  innumerable  small  parts,  the  exterior 
being  the  longest  and  strongest.  The  two  sides  of  the  mouth  corn- 
id  of  these  rows  meet  nearly  in  a  point  at  the  tip  of  the  jaw,  and 
>r  recede  laterally  from  each  other  as  they  pass  back  ;  and  at 
'  ir  ends  in  the  Piked  Whale  they  make  a  sweep  inwards. 
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phagun.  In  the  Piked  Whale  there  were  above  800 
on  each  side  of  the  mouth.  Each  layer  terminates  in  an  oblique 
surface,  which  obliquity  inclines  to  the  roof  of  the  month,  answering 
to  the  gradual  diminution  of  their  length  ;  so  that  the  whole  surface, 
composed  of  these  terminations,  forms  one  plane,  rising  gradually 
from  the  roof  of  the  mouth  :  from  this  obliquity  of  the  edge  of  the 
outer  row  we  may  in  some  measure  judge  of  the  extent  of  the  whole 
base,  but  not  exactly,  ae  it  makes  a  hollow  curve,  which  increases  the 
base.  The  whole  surface  resembles  the  skin  of  an  animal  covered 
with  strong  hair,  under  which  surface  the  tongue  must  immediately 
lie  when  the  mouth  is  shut ;  it  is  of  a  light-brown  colour  in  the  Piked 
Whale,  and  is  darker  in  tho  Large  Whale.  In  the  Piked  Whale,  when 
the  mouth  is  shut,  tho  projecting  whalebone  remains  entirely  on  the 
inside  of  the  lower  jaw,  the  two  jaws  meeting  everywhere  along  their 
surface;  but  how  this  is  effected  in  the  Large  Whale  I  do  not  certainly 
know,  the  horizontal  plane  made  by  the  lower  jaw  being  straight,  sa 
in  the  Piked  Whale ;  but  the  upper  jaw  being  an  arch  cannot  be  bid 
by  the  lower.  I  suppose  therefore  that  a  broad  upper  lip,  meeting  as 
low  as  the  lower  jaw,  covers  the  whole  of  the  outer  edges  of  the 
exterior  rows.  The  whalebone  is  continually  wearing  down,  and  renew- 
ing in  the  same  proportion,  except  that  when  the  animal  is  growing 
it  is  renewed  faster  and  in  proportion  to  the  growth.  The  formation 
of  the  whalebone  is  extremely  curious,  being  in  one  respect  similar  to 
that  of  hair,  horns,  spurs,  4c. ;  but  it  has  besides  another  mode  of 
growth  and  decay  equally  singular.  These  plates  form  upon  a  vascular 
substance,  not  immediately  adhering  to  the  lower  jaw-bone,  but 
having  a  more  dense  substance  between,  which  is  also  vascular. 
This  substance,  which  may  be  called  the  nidus  of  the  whalebone, 
sends  out  (the  above)  thin  broad  processes,  answering  to  each  plate, 
on  which  the  plate  is  formed,  as  the  cock's  spur  or  the  bull's 
horn,  on  the  bony  core,  or  a  tooth  on  its  pulp ;  so  that  each 
plate  is  necessarily  hollow  at  its  growing  end,  the  first  pert  of  the 
growth  taking  pi    -    -      "  "  T'    "  '■-  *'  ;- 


i  the  inside   of  this  hollow.    Besides  this 


mode  of  growth,  which  is  common  to  all  such  substances,  it 
receives  additional  layers  on  the  outside,  which  are  formed  from 
the  above-mentioned  vascular  substance  extended  along  the  surface 
of  the  jaw.  This  part  also  forms  upon  it  a  semi-homy  substance 
between  each  plate,  which  is  very  white,  rises  with  the  whalebone, 
and  becomes  even  with  the  outer  edge  of  the  jaw,  and  the  termi- 
nation of  its  outer  part  forms  the  bead  above  mentioned.  This 
intermediate  substance  fills  up  the  spaces  between  the  plates  as 
high  as  the  jaws,  acts  as  abutments  to  the  whalebone,  or  is  similar  to 
the  alveolar  processes  of  the  teeth,  keeping  them  firm  in  their  places 
As  both  the  whalebone  and  the  intermediate  substance  are  constantly 
growing,  and  aa  we  must  suppose  s  determined  length  necessary,  a 
regular  mode  of  decay  must  be  established,  not  depending  entirely  on 
chance,  or  the  use  it  is  put  to.  In  its  growth  three  parts  appear  to 
be  formed  :  one  from  the  rising  core,  which  is  the  centre ;  a  second 
on  the  outside ;  and  a  third  being  the  intermediate  substance.  These 
appear  to  have  three  stages  of  duration  ;  for  that  which  forms  on  the 
core,  1  believe,  makes  the  hair,  and  that  on  the  outside  makes  princi- 
pally the  plate  of  whalebone.  This,  when  got  a  certain  length,  breaks 
off,  leaving  the  hair  projecting,  becoming  at  the  termination  very 
brittle  |  and  the  third  or  intermediate  substance,  by  the  tims  it  rises 
as  high  ss  the  edge  of  the  skin  of  the  jaw,  decays  and  softens  away 
like  the  old  cuticle  of  the  sole  of  the  foot  when  steeped  in  water. 
The  use  of  whalebone,  I  should  believe,  is  principally  for  the  retention 
of  the  food  till  swallowed ;  and  I  suppose  the  fish  they  catch  are 
small  when  compared  with  the  size  of  the  mouth."  (Hunter  '  On 
Whales.') 


View  of  tho  Inside  of  thi 


The  following  notes  by  Dr.  J.  E.  Gray  contain  the  result  of  the  n 
recent  observations  on  this  curious  production  in  the  Cetaixa ! — 

"  The  baleen,  or  whalebone,  has  generally  been  considered  as  the 
teeth  of  the  whale;  but  this  must  be  a  mistake,  for  Mr.  Knox 
observes:  'In  the  foetal  B.  mytticelut  60  to  70  dental  pulps  were 
found  on  each  side  of  each  jaw,  making  the  whole  number  amount  to 
from  280  to  300.  The  preparation  (No.  68)  exhibits  a  portion  of  this 
gum  with  IS  pulps.  Had  these  pulps  been  confined  to  the  upper  jaw, 
and  corresponded  to  the  number  of  baleen  plates,  it  would  have  formed 
a  strong  analogy  between  the  baleen  and  teeth  ;  but  the  number  of 
baleen  plates  in  the  whale  greatly  exceeds  the  number  of  dental 
pulps ;  and  the  lower  jaw,  which  contained  an  equal  number  of  pulps 
with  the  upper,  has  neither  teeth  nor  baleen  in  the  adult  whale. 
Their  presence  therefore  in  the  fcetal  Mfiticetv*  forms  one  of  the 
most  beautiful  illustrations  of  the  unity  of  organisation  in  the  animal 
economy.  The  teeth  in  the  Baltma  never  cut  the  gum,  but  become 
gradually  re-absorbed  into  the  system  ;  the  very  cavity  in  which  the 
gums  were  lodged  disappears ;  whilst,  to  suit  the  purposes  of  nature, 
the  integumentary  system  furnishes  the  baleen,  which  is  evidently  a 
modified  form  of  hair  and  cuticle.'  (Knox,  '  Cat  Whales,'  22.)  Pro- 
fessor Eschricht  has  shown  also  that  the  foetus  of  Mtgaplera  Boopi 
(•  Danish  Trans.,'  xi.  t.  4,  1846)  has  numerous  teeth  on  the  edge  of  the 
jaw,  though  they  are  never  developed.  I  am  inclined  to  regard  the 
baleen  as  a  peculiar  development  of  hair  in  the  palates  of  these 
animals,  and  somewhat  analogous  to  the  hair  found  in  the  palates  of 
the  genus  Zepua 

"  From  the  examination  I  have  been  able  to  make  of  the  baleen  of 
BaltEnopUra  roalrata,  and  of  different  masses  of  small  blades  of  Solatia 
aaltralu,  it  would  appear  as  if  there  was,  at  least  in  these  two  species, 
two  series  of  baleen  on  each  side  of  the  palate ;  the  external  series 
*-""[  formed  of  large  triangular  blades  placed  at  a  certain  distance 
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apart ;  and  the  internal,  in  Balcenoptera  rottrata,  formed  of  smaller, 
much  thinner,  triangular  pieces,  placed  much  closer  together,  and 
forming  a  very  dense  screening  apparatus ;  and  in  Balccna  auttralis  the 
inner  series  is  formed  of  numerous  separate  narrow  strips  of  'whale- 
bone, each  ending  in  a  pencil  of  hairs,  which  vary  in  sice  from  that  of 
small  twine  to  that  of  tape,  half  an  inch  wide  :  these  are  placed  behind 
the  others,  and  gradually  increase  in  size  from  the  innermost  to  the 
broad  external  series. 

"  The  baleen,  or  whalebone,  affords  good  characters  for  the  separation 
of  this  family  into  sections.  Mr.  Knox  ('  Cat.  Prep.  Whale/)  gives 
the  best  account  of  the  development,  position,  and  distinction  between 
the  baleen  of  the  whales  of  the  North  Sea  which  has  come  under  my 
observation ;  and  it  agrees  with  the  observations  I  had  made  on  the 
subject  before  I  could  procure  his  pamphlet. 

"  In  Balccna  maximum,  Knox  (Physalus  Antiquorum),  314  external 
or  labial  plates  (baleen)  were  counted  on  each  side.  Towards  each 
extremity  these  plates  degenerate  into  bristles,  and  admit  of  being 
counted  with  difficulty.  Towards  the  mesial  line  the  baleen  as  a 
mass  diminishes  gradually  in  depth,  giving  the  whole  palatine  surface 
an  elegant  arched  form.  The  314  external  or  labial  plates  do  not 
extend  to  the  whole  extent  in  a  transverse  direction,  but  a  system  of 
numerous  small  and  narrow  plates  succeeds  the  external  ones.  For 
each  external  plate  twelve  (internal)  smaller  ones  could  be  easily 
counted ;  bo  that  the  number  of  plates  which  could  be  counted,  and 
not  including  the  bristly  terminations  towards  the  snout,  pharynx, 
and  mesial  line,  stands  thus :  external  or  labial  plates  314 ;  internal 
small  plates,  corresponding  to  each  external  one,  12 ;  total  number  of 
baleen  plates  3768.  The  longest  plate  of  baleen  is  placed  about  the 
centre  of  each  of  the  sides,  and  measured  26  inches  in  length,  and  15 
inches  in  breadth.  The  substance  when  recent  is  highly  elastic  and 
very  heavy :  the  whole  weighed  nearly  two  tons. 

"It  is  short  or  long  according  to  the  species  of  whale,  being 
modified  entirely  by  the  more  or  less  arched  form  of  the  upper  jaw. 
Mr.  F.  Knox  first  pointed  out  this  curious  and  important  fact.  The 
usual  conclusion  come  to  by  all  persons  was,  that  the  size  of  the  whale 
corresponded  to  the  length  of  the  bone  or  baleen.  Now,  this  is  only 
good  with  regard  to  one  species  of  whale,  and  not  at  all  to  the  whole 
group  of  Whalebone  Whales.    (Knox, '  Cat.  Prep.  Whale,'  8.) 

"In  Balama  minimus,  Knox  (Balamoptera  rostrata),  307  external 
or  labial  (baleen)  plates  can  be  counted  on  each  side.  Towards  each 
extremity  these  plates  degenerate  into  fine  bristles,  which  were  not 
counted.  The  plates  hang  perfectly  parallel  with  each  other,  and 
from  their  closeness  and  fringed  lingual  aspect  must  act  as  a  very 
perfect  filter  in  collecting  the  minute  molluscous  animals,  and  at  the 
same  time  enable  the  whale  to  eject  the  water.  The  food  of  the 
whale  is  still  a  much  disputed  point.  It  is  now  generally  admitted 
that  the  Mysticetus  lives  only  on  small  Medina,  shrimps,  Ac.,  but 
that  the  other  species  of  Wnalebone  Whale  devour  inconceivable 
quantities  of  fish ;  for  instance,  M.  Desmoulins  states  that '  600  great 
cod  and  an  immensity  (probably  as  many  thousands)  of  pilchards 
have  been  found  in  the  stomach  of  a  single  Rorqual.* 

"Mr.  F.  Knox,  in  dissecting  the  Balcena maximus,  saw  no  cavity  in 
the  course  of  the  viscera  which  could  have  contained  six  cod  of 
ordinary  size ;  that  of  B.  minimus  was  empty,  although  the  Frith  of 
Forth,  particularly  at  and  above  Queensferry,  abounds  at  all  seasons 
with  herrings  and  other  fishes  and  their  fry.  The  want  of  teeth  by 
no  means  renders  it  impossible  that  the  Balcena  with  baleen  can  live 
on  large  fishes ;  but  the  extreme  narrowness  of  the  gullet  (that  of  B. 
maximus  barely  allowed  the  passage  of  the  closed  human  hand,  and 
that  of  B.  minimu*  was  certainly  narrower  than  that  of  an  ordinary 
sized  cow),  added  to  the  want  of  teeth  and  the*  want  of  proper 
authenticated  information  on  the  subject,  are  strong  arguments  in 
favour  of  the  hypothesis  that  they  do  not  (Knox,  'Cat.  Prep. 
Whale/  16.) 

"  The  thickness  of  the  plate  of  baleen  depends  on  the  number  of 
bristles.  In  the  baleen  of  B.  maximut  there  are  506  bristles  in  the 
thickness  of  the  plate,  and  by  a  rude  enumeration  there  appeared  to 
be  at  least  180  bristles  in  each  inch.  The  whole  breadth  of  the  plate 
being  54  inches  gives  us  747  bristles  entering  into  its  composition. 
These  bristles  are  matted  together  to  the  extent  of  11  inches  on  the 
external  and  5  inches  on  the  internal  margins  by  a  substance  like 
minute  lamina  or  scales,  and  which  may  be  seen  by  the  aid  of  a 
microscope  to  invest  the  free  bristles  at  the  fringed  extremity  of  the 
plate.  We  have  often  observed  the  facility  with  which  some  baleen 
can  be  split  up,  and  were  struck  with  the  fact  that  the  baleen  of 
B.  maximut  would  not  split.  The  removal  of  the  external  lamina  in 
the  plate  under  description  shows  the  cause  of  this :  about  6  £  inches 
from  the  root  of  the  plate,  many  of  the  bristles  have  deviated  from 
their  direct  parallel  inclination,  and  become  intimately  twisted  and 
interwoven  with  each  other.  It  has  been  attempted  to  prove  the  age 
of  the  whale  from  an  examination  of  the  baleen,  in  the  same' manner 
as  we  judge  of  the  age  of  cattle  by  certain  annulated  markings  on 
the  horns.  On  the  plate  before  us  we  can  distinctly  perceive  numerous 
transverse  lines  crossing  the  course  of  the  bristles  at  right  angles.  If 
these  transverse  lines  indicate  a  periodical  check  to  the  growth  of  the 
baleen,  then  the  age  of  the  B.  maximut  would  be  800  to  900  years 
old,  that  being  the  number  of  transverse  lines  on  the  longest  plate  of 
baleen.    (Knox, '  Cat  Prep.  Whale/  9.) 
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"  The  whalebone  of  the  smooth-bodied  whales  without  any  back  fins 
(Balcma)  is  elongate,  much  longer  than  broad  at  the  base,  and 
gradually  attenuated,  and  edged  with  a  fringe  of  equal  lengthened 
fine  soft  bristles.  The  baleen  is  internally  formed  of  a  thin  layer  of 
fibres,  covered  on  each  side  with  a  thick  coat  of  '  enamel ;'  when  dry 
and  out  of  the  mouth  the  blades  are  fiat 

"  The  whalebone  of  the  plaited-bellied  whale  wi£h  a  bunch  {Mega- 
ptera)  or  a  dorsal  fin  (Balcenoptera)  is  short,  broad,  triangular,  not 
much  longer  than  broad  at  the  base,  and  rapidly  attenuated ;  and  is 
edged  with  a  series  (sometimes  rather  crowded)  of  elongate  rigid 
unequal  bristle-like  fibres,  whioh  become  muoh  thicker  and  more  rigid 
near  and  at  the  tip.  The  baleen  is  internally  formed  of  a  more  or 
less  thick  layer  of  thick  fibres,  covered  on  each  side  with  a  thin  layer 
of  enamel,  and  when  dry  and  out  of  the  palate  they  are  curled  up 
and  somewhat  spirally  twisted. 

"  The  baleen  of  the  Balcena  is  alone  designated  Whalebone  (or  rather 
Whale-Fin,  as  it  is  usually  called)  in  commerce.  The  baleen  of  the 
other  genera  of  this  family  is  called  Finner-Fin  or  Humpback-Fin. 
The  wholesale  dealers  in  baleen,  in  the  '  London  Directory/  are  called 
Whale-Fin  Merchants,  and  whalebone  occurs  under  the  name  of 
Whale-Fin  in  the  'Price-Current'  In  the  'London  New  Price- 
Current/  for  1843,  the  South  Sea  Whale-Fin  varied  during  that  year 
from  200/.  to  3052.  per  ton,  and  there  is  no  price  named  for  Greenland 
Whale-Fin.     (McCulloch, '  Com.  Diet'  L  1344.) 

"  The  baleen  was  formerly  thought  to  be  the  tail  of  the  animal. 
(Blackstone, '  Common/ 1 233,  quoted  by  McCulloch, '  Com.  Diet'  1344." 

Balcma  mysticetus  (the  Right  Whale).  It  is  the  B.  Grotnlandica  of 
Linnaeus ;  B.  vulgaris  of  Brisson ;  B.  RonddetH  of  Willughby ;  the 
Right,  wWebone,  Common,  or  Greenland  Whale  of  English  writers. 
One  variety  is  called  the  Kord  Kapper  or  Nord  Caper,  another  the 
Rock-Nosed  Whale. 

Description. — Colour  velvet-black,  gray,  and  white,  with  a  yellow 
tinge.  Back,  greater  portion  of  the  upper  jaw,  part  of  the  lower,  fins, 
and  tail,  black ;  lips,  fore  part  of  lower  jaw,  sometimes  a  little  of  the 
upper,  and  a  portion  of  the  abdomen,  white ;  eyelids,  junction  of  tho 
tail  with  the  body,  part  of  the  axilla  of  the  flippers,  Ac.,  gray.  The 
older  the  whale,  the  more  white  and  gray  is  there  upon  it ;  some  are 
piebald  all  over.  The  surface  of  the  body  is  rather  furrowed.  The 
head  is  very  large,  forming  nearly  a  third  of  the  whole  bulk,  the 
under  part,  the  outline  of  which  is  given  by  the  jaw-bone,  flat 
The  lips  inclose  the  cavity  of  the  mouth;  the  upper  jaw  is  bent 
down  at  its  edges  like  a  boat  upside  down,  so  as  to  shut  in  the  front 
and  upper  parts  of  the  cavity.  On  the  most  elevated  part  of  the 
head  are  situated  the  blow-holes,  two  longitudinal  apertures  like  the 
holes  in  the  belly  of  a  violin,  and  from  8  to  12  inches  long.  The 
baleen  is  very  long,  ranging  from  9  to  12  feet  There  are  upwards  of 
three  hundred  of  these  plates  of  whalebone  on  each  side  of  the  jaw, 
enclosing  the  tongue  between  their  lower  extremities,  and  themselves 
covered  by  the  lower  lip.  The  body  is  thickest  a  little  behind  the 
flippers,  near  the  middle  of  its  whole  length,  whence  it  gradually 
tapers  conically  towards  the  tail,  and  slightly  towards  the  head. 
There  is  no  dorsal  fin.  The  flippers,  about  9  feet  long  and  5  feet 
broad,  are  placed  about  two  feet  behind  the  angle  of  the  mouth,  and 
cannot  be  raised  above  a  horizontal  position.  The  horizontal  tail  is 
flat  and  semilunar,  indented  in  the  middle ;  the  two  lobes  somewhat 
pointed  and  turned  a  little  backwards.  The  eyes,  not  much  larger 
than  those  of  an  ox,  have  a  white  iris,  and  are  situated  on  the  sides} 
of  the  head  about  a  foot  obliquely  above  and  behind  the  angle  of  the 
mouth.  The  sense  of  sight  appears  to  be  acute  in  the  water,  but  not 
above  it  The  size  of  this  whale  has  been  supposed  to  have  been 
greatly  exaggerated  by  old  statements.  Eighty  and,  100  feet  were 
mentioned  as  a  frequent  length,  and  many  accounts  more  than  doubled 
that  measurement  At  present  65  or  70  feet  appear  to  be  the  extreme 
length  of  a  full  grown  Mysticete.  The  Rev.  Dr.  Scoresby,  who  has 
elucidated  the  history  of  this  whale  as  satisfactorily  as  Mr.  Beale  has 
that  of  the  Sperm-Whale,  and  who  was  personally  concerned  in  the 
capture  of  322,  found  not  one  that  exceeded  60  feet  It  should  be 
remembered  however,  in  criticising  old  accounts,  that  the  great 
persecution  which  these  animals  have  long  undergone  and  still 
undergo,  while  it  reduces  their  numbers,  is  very  unfavourable  to 
longevity. 

The  habitat  usually  assigned  to  this  whale  is  most  extensive :  thus, 
M  Lesson  states  that  it  inhabits  all  the  seas  of  the  globe,  especially 
the  two  poles;  but  it  is  not  improbable  that  the  Whalebone  Whale 
or  Black  Whale  of  the  South  Seas  (Balcena  auttralit,  Desmoulins, 
B.  antarctica,  Less.),  which  has  every  appearance  of  being  distinct, 
and  moreover  of  being  infested  with  parasitical  cirrhipedes  (TubicincUa, 
Coronula,  &c.)  of  different  species  from  those  which  infest  the  Green- 
land Whale,  has  been  mistaken  for  the  last  named  cetacean.  Multi- 
tudes of  the  Southern  Balcena  were  seen  by  Captain  James  Ross,  R.N., 
in  very  high  southern  latitudes  during  his  last  expedition. 

This  species  seems  to  hear  acutely  any  noise  made  in  the  water, 
such  as  splashing,  Ac  in  calm  weather ;  but  a  sound  produced  in  the 
air,  a  loud  shout  for  instance,  when  the  whale  is  only  at  the  distance 
of  a  ship's  length,  is  disregarded.  The  usual  rate  of  swimming  seldom 
exceeds  four  miles  an  hour,  but  they  will  descend  when  harpooned  at  a 
velocity  of  seven  or  eight  miles  an  hour,  and  one  of  these  whales  when 
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alarmed  su  sink  in  fi»o  or  kx  seconds  far  beyond  the  reach  of  s  human 
enemy.  The  Mystiooto  seldom  remains  at  tha  surface  to  breathe  longer 
than  two  minutes,  during  which  period  it  blows  eight  or  nine  times. 
It  thin  descends  for  five  or  ten  minutes  ;  sometimes,  whan  on  It*  feed, 
for  fifteen  or  twenty  minutes.  Though  Dr.  Scoresby  states  that  it 
has  no  voice,  it  makes,  he  observes,  a  loud  noise  in  blowing.  The 
■pout  is  ejected  some  yards  high,  and  has  the  appearance  of  a  puff  of 
■moke  at  a  distance.  They  blow  strongest,  densest,  and  loudest  when 
alarmed,  or  after  a  long  stay  under  water. 

A  very  considerable  portion  of  the  feeding-grounds  ia  occupied  by 
what  is  termed '  green  water,'  which  iwarma  with  minute  life,  and 
baa  been  carefully  examined  and  described  by  Dr.  Scoresby.  The 
imallnesn  of  the  gullet  ia  only  fitted  for  en-allowing  small  animals, 
such  as  tha  Clio  bortolit,  numerous  specimens  of  which  (the  '  Whale's 
Food '  of  the  Greenland  Whalers)  will  be  found  in  the  preparation 
No.  823  A  of  tha  Physiological  Series  of  the  Museum  of  the  Royal 
College  of  Surgeons  in  London.  This  small  mollusk  is  said  to  consti- 
tute the  chief  support  of  the  HysUcete,  and  the  structure  and  dispo- 
sition of  the  whalebone-plates  explain  how  these  or  any  other  small 
species  of  animal  are  retained  in  the  capacious  mouth  of  their  devourer, 
while  the  water  taken  in  along  with  them  drains  through  the  inter- 
stices of  the  plates.  When  the  Mysticete  feeds,  it  swims  rapidly  below 
the  surface  with  open  jaws ;  a  stream  of  water  enters  them,  and  with 
it  myriads  of  email  marine  animals  ;  the  water  finds  an  outlet  at  the 
sides,  but  the  thick  interna]  hairy  apparatus  of  the  whalebone  does 
not  permit  one  of  these  animals  to  escape. 

Nine  or  ten  months  is  supposed  to  be  the  period  of  utero-gostetion, 
and  the  mother  is  so  attached  to  her  young  one,  or  '  sucker,'  as  it  ia 
termed,  that  it  is  often  struck  as  a  snare  to  the  affectionate  parent, 
for  she  will  not  leave  it,  and  falls  a  victim  to  her  maternal  love.  Dr. 
Booreaby  relates  instances  of  this  kind  which  cannot  be  perused,  much 
less  witnessed,  without  great  pain  by  any  person  of  ordinary  humanity. 
Such  a  mode  of  capture  seems  hardly  justifiable,  whilst  it  must  be 
ruinous  to  future  prospects. 

This  species  is  generally  found  alone  or  in  pairs,  excepting  when 
many  individuals  are  attracted  to  some  abundant  feeding-ground  or 
to  a  desired  locality,  such  as  the  vicinity  of  icebergs. 

To  the  Esquimaux  and  the  Greenlander  this  species  is  all  in  all. 
They  eat  the  flesh  and  fat  with  indescribable  relish.  The  membranes 
of  the  abdomen  serve  them  for  clothing,  and  the  thin  transparent 

C'toneum  admits  light  through  the  windows  of  their  huts  whilst  it 
b  out  the  weather.  The  bones  are  made  into  props  for  their 
tents,  or  aid  in  the  formation  of  their  boats,  and  supply  them  with 
harpoons  and  spears  for  the. capture  of  the  seal  and  greater  sea-birds. 
The  sinews,  divided  into  filaments,  arc  used  aa  thread  for  sewing  their 
dress,  ic.  Some  have  stated  that  pickled  and  boiled  blubber  is 
palatable,  and  that  the  tail,  first  parboiled  and  than  fried,  is  agreeable 
eating.  The  fleah  of  the  young  whale  is  said  to  be  by  no  means 
indifferent  food.  To  civilised  nations,  the  oil  made  from  its  fat  or 
blubber,  and  the  whalebone,  have  long  made  it  a  great 
object.     [FMHIHtxs,  in  Ann  and  Sc.  Djt.] 


Greenland  Weals  (SoJaiu  myitiixtuij. 

B,  marginals,  the  Western-Australian  Whale,  has  very  long  and 
slender  baleen,  with  a  rather  broad  black  edge  on  the  outer  or  straight 
side.  From  the  character  of  the  baleen  Dr.  Gray  considers  this  a 
distinct  species. 

5.  autiralU,  the  Cape  Whale.  It  is  the  Bight  Whale  of  South  Sea 
Whalers,  the  Southern  Whalebone  Whale  of  Nunn,  the  Common 
Black  Whale  of  Sir  James  Boss.  It  inhabits  the  South  Seas,  and  is 
of  a  uniform  black  colour. 

B.  Japonica,  the  Japan  Whale.  It  is  an  inhabitant  of  the  coasts  of 
Japan,  which  it  visits  periodically.  Its  head  ia  covered  with  barnacles. 
Ouly  the  baleen  has  been  seen  in  England,  Tha  species  has  been 
described  from  Chinese  drawings, 

B.  antarttiea,  the  New  Zealand  Whale,  A  spades  described  by 
Dr.  J.  E.  Grey  as  B.  Antipodamn,  from  a  very  accurate  drawing  of  a 
specimen  taken  in  Jackson's  Bay,  New  Zealand.     It  is  the  Tuku  Peru 


The  genus  Mtgapttra  includes  the  Hump-Backed  Whales.  They  are 
easily  known  from  the  Pinners  in  being  shorter  and  more  robust,  the 
skull  nearly  one-fourth  the  entire  length,  the  head  wider  between  the 


between  that  of  Balitna  and  Baltxnopttra, 

M.  longimana,  Johnston's  Hump-Backed  Whale.  It  was  described 
by  Dr.  Johnston  from  a  specimen  cast  ashore  at  Newcastle.  It  is  an 
inhabitant  of  the  North  Sea,  and  has  been  taken  at  the  mouth  of  the 
Haas.  It  ia  tha  Baltrna  Imgimano  of  Rudolphi,  and  the  Daimia " 
Bovpi,  or  Koporkak,  of  Eschricht,  who  says  it  Is  the  most  common 
whale  in  the  Greenland  seas. 

M.  Americana,  ths  Bermuda  Hump-Back,  is  of  a  black  colour,  with 
a  white  belly,  and  has  its  head  covered  with  tuberdes.  It  is  the 
Baltrna  nodosa  of  Bonnsterre.  It  is  found  at  Bermuda  from  March 
to  the  end  of  May,  when  it  departs.  The  baleen  of  this  whale  is 
extensively  imported  from  Bermuda. 

if.  Poakop,  the  Poeskop,  or  Cape  Hump-Back.  It  ia  the  Rorqual 
du  Cap  of  Cuvier,  the  B.  LdUmdii  of  Fischer,  and  B.  Capauit  of 
Andrew  Smith;  the  Hump-Baoked  Whale  of  BossVAntarctio  Voyage.' 
It  is  an  inhabitant  of  the  seas  of  the  Cape  of  Good  Hope. 

M.  Kvira,  the  Kuxira.     It  inhabits  the  Japanese  seas. 

Bahxnopttra  restrain,  the  Pike-Whsle.  It  is  the  Baltrna  rottrala, 
Miiller ;  Rorqvalu*  roitratui,  Dekay ;  Bah^tplera  mieroctpMaU, 
Brandt ;  Rorqual*!  Boopt,  F.  Cuvier.  It  is  of  a  black  colour,  under- 
neath of  a  reddish  white.  It  inhabits  tha  North  Sea,  and  has  been 
found  in  New  York  Bay,  at  Valognea  in  France,  and  a  specimen  was 
taken  in  the  Thames  at  Deptford. 

Pkyialtu  A  nJiquowm,  the  Basor-Back.  It  is  tha  Baloxta  Antiquum* 
of  Fischer,  and  probably  the  Great  Northern  Rorqual  of  Knox  and 
Jardine ;  the  Rorqual  do  Is  Mediterranee  of  Cuvier.  It  is  of  a  slate- 
gray  colour,  whitish  beneath.  The  baleen  is  slate-coloured,  the  under 
edge  blackish,  the  inner  edge  pale-streaked.  It  is  an  inhabitant  of 
the  North  Sea,  and  ia  sometimes  found  on  the  coasts  of  Great  Britain. 
There  is  a  skeleton  at  Black  Gang  Chine  in  the  Isle  of  Wight  75  feet 
long.  It  was  taken  in  1812.  A  specimen  was  taken  at  Berwick  in 
1881.  Them  is  a  skeleton  of  one  also  at  Plymouth"^  foot  long.  This 
animal  waa  found  floating  in  Plymouth  Sound  on  the  2nd  of  October 
1851.  It  is  stated  to  have  been  102  feet  long  and  75  feet  in  circum- 
ference. This  specimen  was  taken  round  the  country  in  three  cara- 
vans. Dr.  J.  E.  Gray  refers  the  skeleton  of  the  whale  now  in  the 
Edinburgh  Botanic  Gardens  to  this  species.  It  was  SO  feet  long,  and 
waa  taken  off  North  Berwick  in  18S3. 

P.  (Rorqualui)  Boopt  of  Gray  has  been  taken  off  the  coast  of  Wales. 
The  length  of  the  specimen  in  the  British  Museum  is  38  feet ;  the 
bead  is  9  feet  long,  the  vertebral  are  60  in  number,  and  there  are 
16  pairs  of  single  ribs.  It  waa  taken  in  IBIS,  and  waa  mentioned 
in  tu«  papers  of  the  day  as  a  Spermaceti  Whale. 

P.  (Konpialui)  Siblialdii,  A  specimen  of  this  species  exists  in  the 
museum  at  Hull     It  is  60  feet  long. 

P.  fiueiottu,  the  Peruvian  Pinner,  described  by  Tachudi,  has  been 
found  on  the  coasts  of  Peru. 

P.  /wan,  the  Japan  Pinner.  It  ia  very  rare ;  one  was  cast  ashore 
at  Kii  in  1760.    It  was  26  feet  long. 

P.  antarcticui,  named  from  the  baleen  of  a  New  Zealand  species  by 
Dr.  J.  E.  Grey. 

P.  BratUieiuu,  the  Bahia  Finner.    Named  from  baleen;  brought 


The  family  of  CatodoHtidji  Includes  the  Toothed  Wholes.  The 
genera  are  as  follows  : — 

Caiodrm,  Dorsal  hump  rounded.  Blowers  on  front  of  truncated 
head.    Skull  elongate. 

Kogia.    Dorsal  nump.    Blowers  (!}.    Skull  short,  broad. 

PhyMer.  Dorsal  fin  falcate.  Blower  on  back  of  forehead.  Skull 
elongate. 
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There  lias  been  much  discussion  about  the  genera  and  species  of 
this  family.  We  shall  however  follow  the  '  British  Museum  Catalogue/ 
adding  the  more  common  synonyms  of  the  species. 

Catodon  macrocephalut,  Northern  Sperm- Wjiale.  This  is  the  Pkwetcr 
THOcrocephaku  of  Linnteus ;  the  Sperm- Whale,  the  Spermaceti  Whale, 
the  Blunt-Headed  Cachalot  of  English  writers.  It  is  the  Physttcr 
Trumpo  of  Bonnaterre;  the  Catodon  Trumpo  of  Gerard ;  the  Physetcr 
gibbut  of  Schreber;  Cetu*  macrocephalw  of  Oken. 

The  colour  of  this  animal  is  black,  becoming  whitish  below. 

The  subjoined  cut  of  the  jaw  is  from  F.  Cuvier,  who  gives  it  from 
the  skeleton  in  the  Paris  Museum,  and  is  confined  to  the  lower 
jaw  only;  from  which  it  may  be  inferred,  that  in  the  French  specimen 
there  is  no  appearance  of  teeth  in  the  upper  jaw  :  in  the  lower  there 
are  27  on  each  side=54. 


Teeth  of  Cachalot. 


To  render  the  following  description  more  intelligible  we  prefix  a 
cut  from  Mr.  Beale's  work  on  the  Sperm- Whale,  which  is  by  far  the 
most  accurate  published  figure  extant  of  the  Spermaceti  Whale. 


Spermaceti  Whale  {Catodon  maerootphmku). 

1,  Outline  of  the  entire  form ;  2,  anterior  aspeot  of  the  head ;  «,  nostril,  or 
spout-hole ;  o,  situation  of  the  cam ;  c,  the  Junk ;  rf,  buneh  of  the  neck ;  «,  eye ; 
/,  fin ;  0,  spiral  strips  or  blanket  pieces ;  A,  the  hump ;  »,  the  ridge ;  ft,  the 
small ;  I,  the  tail  or  flukes. 

B,  a  harpoon.    C,  a  lance. 

a,  in  fig.  3  :  the  lines  forming  the  square  are  intended  to  represent  the  flat 
anterior  part  of  the  head. 

The  head  presents  a  very  thick  blunt  extremity,  constituting  about 
a  third  of  the  whole  length  of  the  animal ;  at  its  junction  with  the 
body  is  a  large  protuberance  on  the  back  called  '  the  bunch  of  the 
neck/  Immediately  behind  this  is  the  thickest  part  of  the  body, 
which  from  thence  gradually  tapers  off  to  the  tail,  but  it  does  not 
become  much  smaller  for  about  another  third  of  the  whole  length, 
when  '  the  email '  or  tail  commences ;  and  at  this  point  also,  on  the 
back,  is  a  large  pyramidal  prominence  called  '  the  hump,'  from  which 
a  series  of  smaller  processes  run  half  way  down  the  '  small '  or  tail, 
constituting  what  the  whalers  term  the  '  ridge.'  The  body  then  con- 
tracts so  much  as  to  become  finally  not  thicker  than  that  of  a  man, 
and  terminates  by  expanding  on  the  sides  into  the  'nukes'  or  tail, 
forming  a  large  triangular  horizontal  fin  with  a  slight  notch  or 
depression  posteriorly  between  the  flukes,  which  are  about  6  or  8 
feet  in  length,  and  from  12  to  14  feet  in  breadth  in  the  largest  males 
or  '  bulls.'  The  chest  and  belly  are  narrower  than  the  broadest  part 
of  the  back,  and  taper  off  evenly  towards  the  tail ;  the  depth  of  the 
head  and  body  is,  in  all  parts  except  the  tail,  greater  than  the  width. 
The  head,  viewed  in  front,  presents  a  broad  somewhat  flattened 
surface,  rounded  and  contracted  above,  considerably  expanded  on  the 
sides,  and  gradually  contracted  below,  resembling  in  some  degree  the 
cutwater  of  a  ship.  The  slit  of  the  single  blowing-hole  or  nostril  is 
about  12  inches  in  length.  In  the  right  side  of  the  nose  is  the  *  case,' 
a  cavity  for  the  purpose  of  secreting  and  containing  an  oily  fluid, 
which  after  death  concretes  into  a  granulated  yellowish  substance : 
this  is  the  Spermaceti  In  the  case  of  a  large  whale  there  is  not  un- 
frequently  a  ton,  or  more  than  ten  barrels  of  spermaceti.  Beneath 
the  case  and  nostril  is  the  elastic  'junk,'  formed  of  dense  cellular 
tissue,  strengthened  by  strong  tendinous  fibres,  and  infiltrated  with 
very  fine  sperm-oil  and  spermaceti.  The  mouth  extends  nearly  the 
whole  length  of  the  head.  Both  the  jaws,  especially  the  lower,  are 
contracted  in  front  to  a  very  narrow  point ;  and  when  the  mouth 
is*  closed  the  lower  jaw  is  received  within  a  sort  of  cartilaginous  lip,  or 
projection  of  the  upper  one :  but  principally  in  front;  for,  farther  back 
at  the  sides,  and  towards  the  angle  of  the  mouth,  both  jaws  are 
furnished  with  tolerably  well-developed  lips.    The  tongue  is  small 


and  white.  The  throat  is  capacious  enough  to  give  passage  to  the 
body  of  a  man,  presenting  a  strong  contrast  to  the  contracted  gullet 
of  the  Greenland  Whale.  Throughout,  the  mouth  is  lined  with  a 
pearly  white  membrane.  The  eyes  are  small  in  proportion  to  the 
size  of  the  animal,  and  are  furnished  with  eyelids,  the  lower  of  which 
is  most  moveable.  At  a  short  distance  behind  the  eyes  are  the 
external  openings  of  the  ears,  sufficiently  large  to  admit  a  small  quill. 
Not  far  from  the  posterior  angle  of  the  mouth  are  the  swimming- 
pawB  or  fins,  which  are  not  much  used  in  progression,  but  probably 
more  as  balances,  and  occasionally  in  supporting  the  young. 

Mr.  Beale  gives  the  following  as  the  dimensions  of  a  Sperm- Whale 
of  the  largest  size,  or  about  84  feet  in  length : — Depth  of  head  from 
8  to  9  feet;  breadth  from  5  to  6  feet  \  depth  of  body  seldom  exceed- 
ing 12  or  14  feet ;  circumference  seldom  exceeding  86  feet ;  swimming- 
paws  about  6  feet  long  and  3  feet  broad. 

The  skin  is  smooth,  but  occasionally  in  old  whales  wrinkled.  The 
general  colour  is  very  dark,  deepest  on  the  upper  part  of  the  head, 
back,  and  flukes,  in  which  situation  it  is  sometimes  black ;  on  the 
sides  it  gradually  assumes  a  lighter  tint,  and  on  the  breast  becomes 
silvery-gray.  In  different  individuals  there  is  however  every  variety 
of  shade,  and  some  are  piebald.  Old  e bulls'  have  generally  a  portion 
of  gray  on  the  nose,  immediately  above  the  fore-part  of  the  upper  jaw, 
when  they  are  said  to  be  'gray-headed.'  The  '  black  skin'  in  young 
whales  is  about  three-eighths  of  an  inch  thick ;  in  old  ones  it  is 
not  more  than  one-eighth.  Immediately  beneath  the  black  skin  is 
the  blubber  or  fat,  termed  the  'blanket,'  of  a  light  yellowish  colour, 
producing  when  melted  the  sperm-oiL 

The  bulk  of  the  head  is,  as  we  have  seen,  made  up  of  a  membranous 
'  case,'  (jontaining  a  thin  oil  of  much  less  specific  gravity  than  water ; 
below  which  again  is  the  'junk/  which,  although  heavier  than  the 
spermaceti,  is  still  lighter  than  the  element  in  which  the  whale 
moves ;  consequently,  observes  Mr.  Beale,  the  head  taken  as  a  whole 
is  lighter  specifically  than  any  other  part  of  the  body,  and  will  always 
have  a  tendency  to  rise  at  least  so  far  above  the  surface  as  to  elevate 
the  nostril  or  blow-hole  sufficiently  for  all  purposes  of  respiration ; 
and  more  than  this,  a  very  slight  effort  on  the  part  of  the  whale 
would  only  be  necessary  to  raise  the  whole  of  the  anterior  flat  surfaojij 
of  the  nose  out  of  the  water.  At  very  regular  intervals  of  time  the 
snout  emerges,  and  from  the  extremity  of  the  nose  the  spout  is  thrown 
up,  and  at  a  distance  appears  thick,  low,  bushy,  and  white.  It  is 
formed  of  the  expired  air  forcibly  ejected  through  the  blow-hole,  and 
acquires  its  white  colour  from  minute  particles  of  water  previously 
lodged  in  the  chink  or  fissure  of  the  nostril,  and  also  from  the  con- 
densation of  the  aqueous  vapour  thrown  off  by  the  lungs.  The 
spout,  says  Mr.  Beale  in  continuation,  is  projected  at  an  angle  of 
186  degrees,  in  a  slow  and  continuous  manner  for  about  three  minutes, 
and  may  be  seen  from  the  mast-head  in  favourable  weather  at  the 
distance  of  four  or  five  miles.  When  the  whale  is  alarmed,  or  'gallied,' 
the  spout  is  thrown  much  higher  with  great  rapidity,  and  differs  much 
from  its  usual  appearance.  Immediately  after  each  spout  the  nose 
sinks  beneath  the  water,  scarcely  a  second  intervening  for  the  act  of 
inspiration,  which  must  consequently  be  performed  very  quickly,  the 
air  rushing  into  the  chest  with  astonishing  velocity ;  there  is  however 
no  sound  caused  by  inspiration,  and  very  little  by  expiration  in  this 
Bpecies :  in  short,  nothing  of  that  loud  noise  called  the  'drawback' 
in  the  Finback  and  other  whales.  Ten  seconds  is  occupied  by  a  large 
bull  sperm  whale  in  making  one  inspiration  and  one  expiration  : 
during  six  of  these  the  nostril  is  beneath  the  water.  At  each  breathing- 
time  the  whale  makes  from  60  to  70  expirations,  and  remains  there- 
fore at  the  surface  10  or  11  minutes.  When  the  breathing-time  is 
over,  or,  as  the  whalers  term  it,  he  has  had  his  '  spoutings  out,'  the 
head  sinks  slowly,  the  '  small,'  or  the  part  between  the'  hump '  and 
'  flukes,'  appears  above  the  water,  curved,  with  the  convexity  upwards ; 
the  flukes  are  then  lifted  high  into  the  air,  and  the  animal  having 
assumed  a  straight  position,  descends  perpendicularly  to  an  unknown 
depth.  This  last  act  is  called  '  peaking  the  flukes,'  and  those  who  are 
on  the  look-out  call  loudly  when  they  see  it — '  there  goes  flukes.'  The 
whale  continues  thus  hidden  beneath  the  surface  for  one  hour  and  ten 
minutes ;  some  will  remain  one  hour  and  twenty  minutes,  and  others 
only  for  one  hour ;  but  these,  Mr.  Beale  says,  are  rare  exceptions.  A 
Beventh  of  the  time  of  this  whale  is,  Mr.  Beale  makes  out,  consumed 
in  respiration. 

Small  fishes  are  occasionally  swallowed  in  quantities  by  this  whale, 
and  one  has  been  known  to  eject  from  its  stomach  a  fish  as  large  as 
a  moderate-sized  salmon ;  but  the  principal  food  of  the  Sperm -Whale 
appears  to  consist  of  squids  or  cuttle-fishes.    [Sepiad-E.] 

This  species  is  gregarious ;  and  the  herds  called  'schools'  are  of 
two  kinds,  one  consisting  of  females,  the  other  of  young  males  not 
fully  grown.  Mr.  Beale  has  seen  as  many  as  500  or  600  in  one 
'school.'  With  each  female  'school'  are  from  one  to  three  large 
'  bulls '  or  '  school-masters,'  as  they  are  termed  by  the  whalers.  The 
full-grown  males  almost  always  go  alone  in  Bearch  of  food :  they  are 
when  alone  very  incautious  and  easily  killed.  It  is  the  smaller,  or 
'  forty-barrel  bull,'  as  he  is  called,  that  makes  the  most  desperate  resist- 
ance.   A  large  whale  will  yield  80  barrels  of  oil,  and  sometimes  100. 

Mr.  Beale  states  that  the  female  is  smaller  than  the  male,  and  that 
she  breeds  at  all  seasons,  producing  generally  only  one  at  a  time,  but 
sometimes  two.    Nothing  certain  appears  to  be  known  as  to  the 
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period  of  gestation,  but  F.  Cuvier  supposes  it  to  be  ten  months. 
A  foetal  Cachalot,  dissected  by  Mr.  Bennett,  was  14  feet  long  and 
6  feet  in  circumference,  deep  black,  mottled  with  white  snots.  Its 
position  in  the  womb  was  that  of  a  bent  bow.  According  to  F.  Cuvier, 
the  two  brought  forth  by  the  Stranded  Whale  near  D'Audierne, 
were  10  or  11  feet  long ;  and  Captain  Colnett  states  that  the  young 
Sperm- Whales  which  he  saw  in  great  numbers  off  the  Galapagos 
Islands  were  not  larger  than  a  small  Porpesse.  Mr.  Beale's  own 
observations  coincided  with  those  of  Mr.  Bennett. 

For  many  other  habits  of  this  whale,  Buch  as  *  breaching/  or  leaping 
clear  out  of  the  water  and  falling  back  again  on  its  side,  so  that  the 
breach  may  be  seen  in  a  clear  day  from  the  mast-head  at  a  distance 
of  six  miles ;  •  going  head  out,'  a  mode  of  progression  which  enables 
it  to  attain  10  or  12  miles  an  hour,  which  Mr.  Beale  believes  to  be  its 
greatest  velocity;  'lob tailing,'  or  lashing  the  water  with  its  tail; 
and  the  vivid  descriptions  of  the  dangers  and  hair-breadth  escapes 
attending  its  capture,  we  must  refer  to  Mr.  Beale's  book,  which  every 
one  who  is  anxious  for  information  on  this  subject  should  read. 

This  animal  is  an  inhabitant  of  the  north ;  it  has  however  been 
found  on  the  coasts  of  America,  Japan,  New  Guinea,  and  Timor.  It 
has  been  frequently  stranded  on  the  British  Islands.  Twelve  males 
were  caught  at  Walderwich  on  the  Suffolk  coast  in  1788.  TheTe  is  a 
skeleton  of  an  adult  at  Burton-Constable  Castle,  near  Hull,  in  York- 
shire. It  has  been  taken  also  near  Teignmouth,  in  Whitstable  Bay,  and 
in  the  Frith  of  Forth. 


The  Spermaceti  Whale  {Catodon  maeroeephalus).    Beale. 

C.  Colneti,  the  Mexican  Sperm- Whale,  is  an  inhabitant  of  the  North 
r\cific,  the  South  Seas,  and  equatorial  oceans,  and  often  referred  to 
the  last  species. 

C.  polycyphui,  the  South  Sea  Sperm- Whale,  is  found  in  the  Southern 
Ocean,  and  is  also  spoken  of  as  the  Cachalot,  or  Sperm-Whaje. 

Kogia  is  the  generic  name  given  by  Dr.  J.  E.  Gray  to  a  form  of 
whale  with  a  shorter  head,  which  has  been  taken  at  the  Cape  of  Good 
Hope.  It  has  been  sometimes  regarded  as  the  young  of  the  Sperm- 
Whale. 

K.  breviccpt,  the  Short-Headed  Whale  of  Gray,  is  the  only  species, 
and  has  been  described  from  a  single  skull  in  the  Paris  Museum. 

Phyteter  is  the  generic  term  applied  by  Linnaeus  and  many  subse- 
quent writers  to  the  Sperm- Whale,  but  it  was  originally  applied  by 
Artedi  to  the  Black  Fish,  to  which  Dr.  J.  E.  Gray  has  restored  it  in 
the  '  British  Museum  Catalogue.' 

P.  Turtio,  the  Black  Fish  of  Gray,  is  the  Physcter  micropt  and 
P.  Tursio  of  Artedi,  and  probably  the  Ddpkinus  globiceps  or  D.  Gram- 
pus of  Cuvier.  It  is  of  a  black  colour.  The  teeth  are  from  11  to  22 
on  each  side.  It  is  an  inhabitant  of  the  North  Sea.'  Two  specimens, 
62  feet  in  length,  have  been  taken  off  the  coasts  of  Scotland,  and 
were  described  by  Sibbald.  Of  one  of  the  specimens  Sibbald  observes, 
"  The  size  of  the  cranium  may  be  estimated  by  the  fact  that  four 
men  were  seen  inside  it  at  one  time  extracting  the  brain,  which  con- 
tained several  cells  or  alveoli,  like  those  which  "bees  keep  their  honey 
in,  and  in  these  were  rounded  masses  of  a  white  substance,  which 
upon  examination  were  proved  to  be  sperm.  Some  of  this  substance 
was  also  found  externally  on  the  head,  in  some  parts  to  the  thickness 
of  two  feet." 

The  family  of  Delphinedjs,  or  Dolphins,  are  more  numerous  than 
those  of  the  other  Cctacca.  They  are  distinguished  from  the  last 
family  by  the  smaller  and  more  proportionate  head;  and  in  those 
species  which  have  lost  their  upper  teeth  at  an  early  age,  by  there 
being  no  regular  pits  in  the  gums  of  the  upper  jaw  for  the  reception 
of  the  teeth  of  the  lower  one ;  and  also  by  the  hinder  part  of  the 
skull  not  being  deeply  concave,  and  surrounded  on  the  sides  and 
behind  by.  a  high  ridge. 

The  following  is  a  synopsis  of  the  genera  and  sub-families  of  this 
extensive  family: — 

A.  Jaws  tapering;  the  symphysis  of  the  lower  jaw  short,  not  half 
the  length  of  the  jaw.  Dorsal  fin  generally  distinct ;  pectoral  fin 
ovate,  acute.    Marine. 

a.  Upper  jaw  toothless ;  lower  jaw  with  only  one  or  two  teeth 
(which  are  often  hidden  in  the  gums)  on  each  Bide.  Beak  of  the 
skull  keeled  on  each  side,  the  keel  being  sometimes  large,  and  forming 
a  kind  of  reflexed  wing  on  each  side ;  head  with  a  short  beak. 
Hyperoodontina, 

1.  Hypcroodon.  The  beak  of  the  upper  jaw  with  a  large  erect 
wing-like  expansion  in  front  of  the  blowers ;  lower  jaw  with  two 
rudimentary  teeth  in  front. 

2.  Ziphius.  Beak  of  upper  jaw  keeled  on  each  side ;  lower  jaw 
broad,  bent  down  in  front  with  large  compressed  teeth  in  the  middle 
of  each  side. 


8.  Ddphinorfiynchut.  Beak  of  upper  jaw  keeled  on  each  side; 
lower  jaw  nearly  straight,  with  two  or  three  small  rudimentary 
conical  teeth  in  the  middle  of  each  side. 

6.  Upper  and  lower  jaw  with  few  or  deciduous  teeth.  Wings  of  the 
maxillary  bones  expanded  and  shelving  downwards.  The  beak  short, 
deflexed.  Forehead  convex.  Head  rounded,  without  any  beak. 
Monoccratin  a. 

*  Lower  jaw  toothless. 

4.  Monodon.  Upper  jaw  of  males  with  one  or  two  very  long 
projecting  spirally-twisted  tusks.     Dorsal  fin  none. 

**  Upper  and  lower  jaw  with  conical,  early  deciduous  teeth. 

5.  Beluga.    Dorsal  fin  none. 

***  Upper  and  lower  jaw  with  compressed  permanent  teeth. 

6.  Neomtri*.    Dorsal  none. 

7.  Phoccena,    Dorsal  triangular,  in  the  middle  of  the  back. 

c.  Upper  and  lower  jaw  with  many  teeth,  rarely  deciduous  with 
age.  Wings  of  the  jaw-bone  horizontally  produced  over  the  orbits. 
fidphinina. 

*  Head  rounded  in  front,  not  beaked.  Nose  of  skull  scarcely  so 
long  as  the  brain-cavity:     Dorsal  distinct. 

8.  Grampus.,  Teeth  conical,  truncated,  early  deciduous.  Inter- 
maxillaries  broad.    Pectoral  ovate. 

9.  Globiocephalue.  Teeth  conical,  deciduous  when  old.  Inter- 
maxillaries  very  broad.    Pectorals  narrow,  linear. 

10.  Oreo.  Teeth  conical,  acute,  permanent.  Intermaxillaries 
moderate.    Pectorals  ovate. 

**  Head  beaked.  Nose  of  skull  as  long  as  or  longer  than  brain-cavity. 

11.  Lagenorhynchus.  Head  shelving  in  font  Dorsal  rather 
posterior.     Nose  of  skull  depressed,  expanded. 

12.  Ddphinapterus.  Head  rather  convex  in  front  Dorsal  none. 
Nose  of  skull  rather  depressed,  convex  above. 

18.  Ddpkinus.  Head  rather  convex  in  front.  Dorsal  mediaL 
Nose  of  skull  rather  depressed,  convex  above. 

14.  Steno.  Head  rather  convex  in  front.  Dorsal  mediaL  Nose  of 
skull  compressed,  higher  than  broad ;  symphysis  of  lower  jaw  rather 
elongate. 

15.  PorUoporia.  Head  rather  convex  in  front.  Dorsal  medial.  Nose 
of  skull  rather  compressed ;  high  symphisis  of  lower  jaw  very  long. 

B.  Jaws  much  compressed ;  symphysis  of  the  lower  jaw  very  long. 
Dorsal  none.    Teeth  in  both  jaws.    Fluviatile. 

d.  Skull  with  the  maxillary  bones  simple,  expanded  over  the  orbit. 
Teeth  conical    Paddles  ovate  or  oblong.    Iniana. 

16.  Into.  Teeth  rugose ;  the  hinder  ones  with  a  rounded  tubercle 
on  the  inner  side. 

e.  Skull  with  the  maxilliary  bones  bent  up  in  front  of  the  blowers, 
and  forming  a  vault  The  teeth  compressed.  The  paddles  fan- 
shaped,  truncated  at  the  end.    Platanistma, 

17.  Platanista. 

Hypcroodon  Butzkopf,  the  Bottle-Head.  It  is  the  Flounder's  Head  of 
Dale,  in  his  *  History  of  Harwich,'  where  it  has  been  taken.  Pennant 
calls  it  the  Beaked  Whale.  .  It  inhabits  the  North  Sea, 

If.  rottrattm,  the  Beaked  Hyperoodon,  is  an  inhabitant  of  the  North 
Sea.  It  differs  from  the  last  species  in  having  the  dorsal  fin  behind 
the  middle  of  the  back.  It  has  been  taken  in  the  Thames  and  the 
Humber,  and  skeletons  exist  in  the  museums  of  Edinburgh,  Bristol, 
and  Liverpool 

Two  other  species  of  Hvperoodon  are  described  by  Dr.  J.  E.  Gray, 
H.  Dtsmartstii  and  H.  lattfrons.  The  latter  is  a  native  of  the  North 
Sea,  and  has  been  taken  on  the  coast  of  Lancashire. 

Ziphius  Soweirbiensis  is  the  Phyteter  bidens  of  Sowerby,  the  Diodon 
bidens  of  BelL  The  head  of  a  specimen  caught  in  Scotland  is  now  in 
the  museum  at  Oxford.  Dr.  Gray  observes  that  "  it  belongs  to  the 
genua  Ziphius  of  Cuvier,  before  only  known  in  the  fossil  state ;  and 
the  examination  of  the  skull  has  proved  the  accuracy  of  these 
determinations." 

Z.  Sechdlensis,  named  from  a  skull  in  the  museum  at  Paris  brought 
from  the  Sechelles. 

Delphinorhynchus  micropterus  was  first  described  by  De  Blainville. 
It  inhabits  the  seas  of  the  coasts  of  Europe. 

Monodon  monoccros,  the  Narwhal,  Unicorn,  or  Unicorn-Whale.  It 
is  the  Monodon  microcephalus  and  Narwhalus  Andersonianus  of 
Desmarest.  When  young  it  is  black,  but  when  old  it  is  whitish 
marbled.  Although  it  has  sometimes  two  tusks,  it  has  more  frequently 
one,  from  which  it  derives  its  name  of  Unicorn.  It  inhabits  the 
Northern  Ovcean,  and  is  not  unfrequent  on  the  coast  of  Scotland. 

The  use  of  the  tusk  has  been  a  matter  for  discussion.  Dr.  Scoresby 
has  expressed  an  opinion  that  as  the  end  of  the  tusk  is  smooth  and 
clean,  while  the  rest  of  it  is  rough  and  dirty,  and  as  a  broken  tusk 
was  found  rubbed  and  rounded,  it  may  be  used  to  pierce  thin  ice  for 
the  purpose  of  enabling  the  animal  to  respire  without  the  necessity 
of  retreating  into  open  water.  Again,  he  states  that  his  father  sent 
him  the  contents  of  a  Narwhal's  stomach,  consisting  of  several  half- 
digested  fishes,  with  others  of  which  the  bones  only  remained.  There 
were  the  remains  of  a  cuttle-fish,  part  of  the  spine  of  a  fiat-fish,  pro- 
bably  a  small  turbot,  and  a  skate  almost  entire.  The  last  was  two  feet 
three  inches  in  length,  and  one  foot  eight  inches  in  breadth,  comprising 
the  bones  of  the  head,  back,  and  tail,  the  side-fins,  and  considerable 
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portions  of  the  muscular  substance.  It  appears,  he  observes, 
remarkable  that  the  Narwhal,  sii  animal  without  teeth,  with  a  small 
mouth  and  stiff  lips,  should  be  able  to  catch  and  swallow  so  large  a 
fiah  u  a  skate,  the  breadth  of  which  is  nearly  three  times  as  great  as 
the  width  of  its  own  mouth.  Aa  the  animal  in  which  these  remains 
were  found  had  a  tusk  of  seven  feet,  Dr.  Scoreeby  apprehended  that 
this  instrument  had  been  employed  in  the  capture  of  the  fishes  on 
which  it  had  recently  fed.  It  seemed  probable  to  him  that  the  skates 
had  been  pierced  with  the  horn  and  killed  before  they  were  devoured  ; 
otherwise,  he  observes,  it  is  difficult  to  imagine  how  the  Narwhal 
could  have  swallowed  them,  or  bow  a  fish  of  any  activity  would  have 
permitted  itself  to  be  taken,  and  sucked  down  the  throat  of  a  smooth- 
mouthed  animal  without  teeth  to  detain  and  compress  it 


Toe  Narwhal  ( Jfimo*™  m 


■»). 


Narwhals  swim  with  great  swiftness.  'When  at  the  surface  for 
respiration  they  blow  repeatedly  with  considerable  force,  and  then 
frequently  lie  motionless  for  several  minutes  with  their  back  and  head 

Gt  above  water.  Dr.  Seoreaby  describes  them  as  often  sporting  about 
ship,  sometimes  in  bands  of  about  twenty  together,  often  elevating 
their  long  tusks  and  crossing  them  with  each  other  as  if  they  were 
fencing.  They  often  uttered  a  very  unusual  sound  resembling  the 
gurgling  of  water  in  the  throat,  which  Dr.  Bcoreaby  thinks  produced 
it,  as  it  only  occurred  when  they  reared  their  tusks,  with  ths  front  of 
the  head  and  mouth  out  of  the  water.  Several  of  them  followed  ths 
ship,  seeming  to  be  attracted  by  curiosity.  As  the  water  was  perfectly 
transparent,  they  could  be  seen  descending  to  the  keel  and  playing 
about  the  rudder  for  a  considerable  time.  Sir  Joseph  Banks  stated 
to  Dr.  Fleming,  who  has  published  a  very  interesting  account  of  one 
in  the  '  Wernerian  Transactions,'  that  a  Narwhal  stranded  on  the 
Lincolnshire  coast  was  found  with  the  whole  of  its  bod;  buried  in  the 
mud  of  the  beach,  and  seemed  safely  and  securely  waiting  the  return 
of  the  tide. 

The  blubber  of  the  Narwhal  yields  a  very  Superior  oil  which,  as 
well  as  the  flesh,  is  considered  a  dainty  by  the  Oreenlander.  It  is 
regarded  as  the  herald  of  the  Hyatioete,  in  whose  neighbourhood  ths 
former  is  said  generally  to  be  found — perhaps  from  partaking  of 
the  same  food.  When  harpooned  it  swiftly  dives  to  about  200 
fathoms,  and  on  its  return  to  the  surface  is  killed  by  lances.  The 
Greenlander  drives  them  to  fissures  in  the  ice,  where  they  come  up 
to  respire,  and  kills  them  with  harpoons,  4c.  The  ivory  of  the  tusk 
is  considered  superior  to  that  of  the  elephant;  it  is  very  dense  and 
hard,  very  white,  is  not  subject  to  become  yellow,  and  is  susceptible 
of  a  high  polish.  They  formerly  brought  a  high  price,  and  many 
virtues  were  attributed  to  them  :  they  still  form  a  valuable  article  in 
commerce.  The  celebrated  throne  of  the  Danish  kings  is  stated  to  be 
made  of  the  tusks  of  this  animal. 

Hrlvga  Catodon,  the  Northern  Beluga.  It  is  the  Cdut  bipvntii  of 
Brisson  ;  Pkytter  Valodon  of  Limucus  ;  Dtlphinui  latent  of  Pallas  ; 
Calodon  Sibbaida  of  Fleming  ;  the  Beluga,  Round-Headed  Cachalot, 
Small  Catodon,  of  English  writers;  the  White  Whale,  and  White 
Fish,  of  whalers;  and  the  Albw  Fiicii  Cttacnu  of  lUy.  It  is  known 
by  its  white  colour.  When  young  however  it  is  black.  It  is  an  inha- 
bitant of  the  North  Sea,  and  has  been  taken  in  Scotland.  We  are 
informed  by  Hr.  Whittle  of  the  dockyard,  Chatham,  that  one  made 
its  appearance  in  the  waters  of  the  Medway  in  the  spring  of  IMS, 
advancing  daily  with  the  flow  of  the  tide  for  a  month  aa  high  as 
Rochester  bridge.  It  was  at  last  shot  near  Upnor  Castle.  It  measured 
1 3  feet  1  inch,  and  was  all  over  of  a  most  delicate  primrose  yellow 
colour.    The  dental  formula  was  — -■  ' 

One  of  these  dolphins  haunted  the  Frith  of  Forth  in  the  summer  of 
1815  for  nearly  three  months,  passing  almost  daily  upwards,  and  again 
retiring  with  the  flood  and  ebb.  It  was  supposed  to  be  in  pursuit  of 
aalmon,  and  after  many  unsuccessful  attempts  the  salmon-fishers 
killed  it  with  fire-arms  and  spears.  Mr.  Bald  of  Alloa  bought  it,  and 
sent  it  to  Professor  Jameson  :  it  is  now  in  the  Edinburgh  Museum, 
and  formed  the  subject  of  the  interesting  observations  of  Dr.  Barclay 
and  Mr.  Neil  in  the  '  Transactions  of  the  Wernerian  Society.' 

Mr.  Neil  remarks  that  the  shape  of  thia  animal  is  very  symmetrical, 
suggesting  the  idea  of  perfect  adaptation  to  rapid  progression  in  the 
water.     "Its  head,"  he  observes,  "issmall  and  lengthened,  and  over 
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the forehead  there  is  a  thick  round  cushion  of  flesh  and  fat :  the  body 
continues  to  swell  as  far  as  the  large  thick  oval  flippers,  and  from 
that  point  gradually  diminishes  to  the  setting  on  of  the  tail,  which  ia 
powerful,  and  described  as  bent  under  the  body  in  swimming,  and 
propelling  the  animal  with  the  velocity  of  an  arrow." 

Tn  the  specimen  examined  by  Mr.  Neil  the  teeth  were  — " 

The  higher  and  arctic  latitudes  appear  to  be  the  ohoeen  haunts  of 
the  Stlvga.  They  abound  in  Hudson's  Bay,  Davis's  Straits,  and  on 
parts  of  the  southern  coasts  of  Asia  and  America,  where  they  ascend 
the  large  rivers.  Steller  noticed  them  at  Kamtchatka  ;  and  in  Charle- 
voix's time  they  were  numerous  in  the  Gulf  of  St  Lawrence,  going 
with  the  tide  as  high  as  Quebec  Disco  Island  in  Greenland  is  said 
to  abound  with  them,  nor  are  they  scarce  at  Spitsbergen.  Scoresby 
did  not  see  them  lower  than  Jan  Mayen'a  Land  ;  he  seldom  observed 
them  among  the  ice,  but  where  the  water  was  clearest  and  smoothest 
They  are  described  aa  not  at  all  shy,  but  often  following  the  ships, 
tumbling  about  the  boats  in  herds  of  forty  or  fifty,  bespangling  the 
surface  with  their  brilliant  whiteness.  The  whale-fisher  seldom  dis- 
turbs these  beautiful  creatures,  for  they  are  not  only  difficult  to  strike 
on  account  of  their  activity,  but  when  stricken  the  harpoon  frequently 
draws,  and  if  it  holds  the  capture  is  but  of  little  value.  Sir  Charles 
Giesecke  speaks  of  their  regular  annual  visits  about  November  to  ths 
west  ooast  of  Greenland,  where  they  become  a  seasonable  supply  to 
the  natives  wheu  other  provisions  fall  short  They  arrive  in  herds 
with  stormy  weather  and  south-west  winds,  and  are  taken  with  har- 
poons and  strong  nets.  Cod,  haddock,  flounders,  4c,  are  said  to  be 
the  usual  food  of  the  Bduga. 


The  H'hiU.'  Whale  [Brluyn  Cn:edon). 

The  oil  is  reported  to  be  of  the  best,  whitest,  and  finest  quality, 
and  of  their  skins  a  sort  of  morooco  leather  is  said  to  be  made,  which, 
though  thin,  will  resist  a  musket-ball.  The  internal  membranes  are 
used  for  windows  and  bed-curtains,  and  the  sinews  for  thread.  The 
flesh,  it  is  asserted,  resembles  beef,  though  somewhat  oily.  Hans 
Egede  describes  both  it  and  the  fat  as  having  no  bad  taste  "  when  it 
ia  marinated  with  vinegar  and  salt ;  "  and  says  that  it  is  then  as  well- 
flavoured  aa  any  pork  whatever.  He  declares  the  fins  also  and  the 
tail  "  pickled  or  sauced  "  to  be  very  good  eating  ;  so  that^  according 
to  Hans,  "  he  is  very  good  cheer." 

B.  Kiiujii  is  the  representative  of  the  last  species  in  the  Southern 
Hemisphere.     It  has  been  taken  off  the  coasts  of  Australia. 

Neomerii  Phoc&notda  is  the  name  given  by  Dr.  J.  E.  Gray  to  a 
species  of  Dolphin  found  in  the  Indian  Ocean,  the  Bclphinut  metal  of 
Tcmminck. 

Pliactzna  communis,  the  Common  Porpoise,  or  Forpesse.  It  is  the 
PtuKima  Rondeltlii  of  Willughhy,  Ddphintu  Pkoama  of  Linnauu.  It 
appears  to  be  the  WniH  of  Aristotle  ('  Hist  Anim.' vi  12).  Pennant 
supposes  it  to  be  the  Tunio  of  Pliny  ('  Nat  Hist'  ix.  S),  which, 
according  to  the  Roman  naturalist,  bears  some  likeness  to  the  Dol- 
phins, of  which  be  relates  so  many  anecdotes  illustrative  of  their 
affection  for  man  in  the  preceding  chapter.  It  is  the  Poroo  Peace  of 
the  Italians  (whence  probably  the  English  name  Forpesse) ;  Marsouin 
of  the  French  ;  Maisuin  and  Tumblare  of  the  Swedea ;  Meenchwainof 
the  Germans  ;  and  Llamhidydd  of  the  ancient  British.  It  ia  the  most 
common  of  all  the  Cetaaa  on  the  British  coasts.    It  is  black  all  over. 

The  following  is  its  dental  formula ;— Molars,  ~-^S  =  80  toB1 

Porpesses  swim  in  shoals,  and  drive  the  mackerel,  herrings,  and 
aalmon  before  them,  purauing  them  up  the  bays  "  with  ths  same 
eagerness,"  says  Pennant,  "aa  a  pack  of  dogs  does  a  hare.  In  some 
places  they  almost  darken  the  sea  as  they  rise  above  water  to  take 
breath  ;  they  not  only  seek  for  prey  near  the  surface,  but  often  descend 
the  bottom  in  search  of  sand-eels  and  sea-worms,  which  they  root 

i  of  the  sand  with  their  noses,  in  the  same  manner  as  the-  hogs  do 

in  the  field  for  their  food."  In  fine  weather  they  leap,  roll,  and 
tumble  in  the  manner  so  well  known,  principally  in  the  npring  and 
summer,  which  is  supposed  to  be  their  rutting  season.     They  go  up 


and  other  fish ;  and  havo  been  soon  high  la  tin  Loire,  durante,  and 
Seine  in  France.  It  has  been  remarked  (hat  when  the  Porpesses  ore 
gambolling  in  the  spring  and  summer,  thej  appear  heedless  and  blind 
to  all  danger  and  rink,  which,  as  their  brain  is  highly  developed. 


Teeth  or  Parpens  [Fhautna  community 
strengthens  the  supposition  that  they  are  at  inch  times  actuated  by 
the  sexual  impulse  to  on  extent  that  lessens  their  usual  wariness. 
On  the  33rd  Hay,  1842,  we  saw  about  10  a.m.  two  rolling  and  sporting 
a  little  above  London  Bridge,  towards  the  Surrey  shore.  They  seemed 
to  disregard  the  numerous  steam-vessels  which  were  constantly  passing, 
and  to  pay  no  attention  to  the  wherries,  some  of  which  went  clone  to 
them.  The  man  on  the  look-out  in  the  steamer  from  whose  deck  we 
watched  them  eaid  that  they  had  been  aeon  between  five  and  six  that 
morning  near  Southwark  Bridge,  and  that  one  of  them  had  been 
booked  with  a  boat-hook,  but  hod  got  away.  It  was  blowing  freah 
from  the  south-west,  and  the  tide  was  running  up  :  the  time  for  high 
water  at  London  Bridge  that  day  being  IS  minutes  after  12. 


The  Porpoise,  or  Porpcsse  ( Plwca 


•fa). 


The  oil  procured  from  the  fat  surrounding  the  body  of  the  Porpoise 
is  of  the  purest  kind,  and  the  skin  when  carefully  tanned  and  dressed 
is  used  for  wearing  apparel,  and  for  coverings  for  carriages.  The 
shoals  of  these  creatures  on  the  west  coast  of  Ireland  are  immense, 
and  might  be  well  worth  the  attention  of  the  neighbouring  popula- 
tion if  furnished  with  boats  and  proper  implements  for  their  capture, 
and  conversion  to  economic  purposes.  As  an  article  of  food  the  flesh 
was  anciently  esteemed,  and  considered  worthy  of  the  tables  of  the 
great  Receipts  for  dressing  it  appear  in  the  '  Forme  of  Cury,'  com- 
piled (oiro.  1390)  by  the  master  cooks  of  King  Richard  II.  It  appears 
to  have  been  served  in  '  funnente,'  in  broth,  and  roasted,  and  was 
evidently  used  both  fresh  and  salted.  Several  of  them  were  on  the 
board  at  the  great  feast  holden  at  the  'iutronazation'  of  George 
Neville,  archbishop  of  York,  in  the  reign  of  Edward  IV.  In  Henry 
VIII. 's  time  it  continued  to  be  a  royal  dish,  and  was  in  fashion  in  the 
reign  of  Elisabeth.  It  appears  to  have  been  In  those  days  generally 
presented  as  a  roost  with  a  sauce  mode  of  fine  white  bread-crumbs, 
mixed  with  vinegar  and  sugar.  The  Common  Dolphin  (Ddphinw 
ddphit)  was  then  considered  so  great  a  delicacy  that,  according  to 
Dr.  Cains,  one  which  was  token  in  his  day  was  thought  a  present 
worthy  of  the  duke  of  Norfolk,  who  distributed  it  amongst  his 
friends  :  it  wss  roasted  and  dressed  with  the  porpesse-aauoe  lost  above 
mentioned.  At  a  later  period  the  Forpesso  kept  its  ground  on  the 
table  of  Roman  Catholics  on  fish-days  and  during  Lent.  Nor  have 
modern  navigators  found  it  undesirable  food.  Captain  Colnett's 
people,  who  fell  in  with  numbers  of  them  off  the  Mexican  coast,  mixed 
their  flesh  with  their  salt-pork — making  excellent  sausages,  which 
formed  their  ordinary  food.  Captain  Basil  Hall  speaks  with  some 
unction  of  a  dish  of  porpesse -cutlets,  well  separated  from  the  invest- 
ing lard  and  blubber,  which  was  served  at  his  table  with  suoh  happy 
•Sect  that  the  dish  left  tua  cabin  empty. 

The  flesh  of  the  porpesse  is  the  Greenlsnder's  great  dainty,  and  he 
quaffs  its  oil  as  the  moat  delicious  of  draughts. 


CETACKA.  »os 

Crantpus  Ouvieri  is  the  Ddphtntu  gritnu of  Cuvier;  AasanM orates 
of  Lesson.  It  is  an  inhabitant  of  the  North  Sea,  and  has  been  taken 
off  the  coast  of  France,  and  also  off  the  Isle  of  Wight 

0.  Kiutxmui.    A  specimen  was  taken  at  Nice,  and  described  bj 

Q.  Richanit/mii.  Described  by  Dr.  Qray  in  the  Zoology  of  the 
Erebus  and  Terror. 

G.  Saiaumla.  Described  by  Schlegel  in  'Fauna  Japonico'  as 
Sakamata  Kvtira.     It  has  been  found  off  the  coasts  of  Japan. 

GtobioccpAaiiLi  S-riBttral,  the  Pilot-Whale,  also  known  to  sailors  as 
the  Block  Whale,  Howling  Whale,  Social  Whale,  and  Bottle-Head. 
It  is  the  DtZphinui  gtobicepi  of  Cuvier,  the  Norwal  Edente  and  Petit 
Cachalot  of  the  French.  It  is  of  a  black  colour,  with  a  white 
streak  from  throat  to  vent.  It  is  a  native  of  the  North  Sea,  and  has 
been  taken  off  the  coast  of  Scotland.  A  skull  in  the  British  Museum 
measures  28  inches  in  length. 

0.  iattrmtdim  is  the  Black  Fish  of  American  sailors.  It  inhabits, 
the  coasts  of  North  A 


DtlpM\ 


*  of  Japan,  where  it  is  called 
f  the  South  Sea  whalers.    It 


if  Owen. 

Q.  Siebold*  is  a  native  c 

Naiso-Gota. 

0.  macrorhyndtui  is  the  Block  Fish  01 
inhabits  the  South  Seas. 

Oreo  Gladiator,  the  Killer.  It  is  the  DtlpMnui  Ore*  of  Linmens, 
Grampus  of  Hunter,  Iklphinm  Gramput,  and  Largo  Grampus,  of  Owen. 
It  inhabits  the  North  Sea,  and  has  been  taken  on  various  parts  of  the 
British  coasts.  There  is  the  skull  of  one  in  the  Hunterian  Collection 
at  the  Royal  College  of  Surgeons  which  was  killed  at  Greenwich  in 
17B3. 

0.  erauident  is  a  fossil  species.    It  Is  described  by  Professor  Owen 

lidau.    A  skull  was  found  in  the  fens  of  Lincolnshire  in  13(3. 

0.  Capawt,  the  Cape  Killer,  is  the  IMpkinvt  globieep*  of  Owen. 
It  inhabits  the  Southern  Peoiflo  Ocean. 

O.  intermedia  is  a  smaller  species,  described  by  Dr.  Qray  in  the 
Zoology  of  the  Erebus  and  Terror. 

Lagtnorkynek*!  Itueopleimu,  the  White-Sided  Bottlenoae.  It  ia  the 
iWpAtmir  Ttrtio  of  Knox.  It  ia  a  native  of  the  North  Sea.  The 
skeleton  of  a  specimen  taken  in  the  Orkneys  is  in  the  museum  of  the 
University  of  Edinburgh. 

L.  al&iroitru,  White-Beaked  Bottlenoae.  A  specimen  was  taken  off 
the  coast  of  Norfolk  in  1846. 

L.  Electro,  the  Electro.  Described  by  Dr.  Ore;  in  the  Zoology  of 
the  Erebus  and  Terror. 

L.  cttrvleo  alow.  It  is  an  inhabitant  of  the  east  coast  of  South 
America — Bio  da  la  Plato. 

L.  Atia.  Described  by  Dr.  Oray  in  the  Zoology  of  the  Erebus  and 
Terror.     Locality  unknown. 

L.  acuftar.    It  inhabits  the  North  Seas — Faroe  Islands. 

L.  damcultti.  Described  by  Dr.  Qray  from  a  skull  brought  from  the 
Pacific  Ocean. 

L.  TMalta.  Described  by  Dr.  Gray  from  a  skull  brought  from  the 
west  coast  of  North  America. 

IMphiTtaptent  Pcrtmii.  It  is  the  Bight  Whale-Porpoise  of  the 
whalers.  It  is  block,  with  the  exception  of  the  beak,  pectoral  fins, 
and  under  part  of  the  body,  which  are  white.  It  is  found  ou  the 
BrasEl  Bank,  off  New  Guinea,  and  in  the  higher  southern  latitudes. 
There  ore  two  skulls  in  the  museum  at  Paris.  They  live  in  large 
shoals,  and  the  flesh  is  esteemed  a  delicacy. 

D.   bareuiu.      It  inhabits  the  North  Pacific-  Ocean.      It  has  been 

scribed  by  Peak)  in  the  United  States  Exploring  Expedition. 

Jklphinv.  The  English  name  for  this  genus  is  Dolphin,  but  as  Dr. 
J.  E.  Gray  observes  : — "  Host  maritime  persons  call  these  animals 
Bottlenoses,  Bottleheads,  Flounderheods,  Grampuses,  Porpoises,  Por- 
Porpusses,  sometimes  adding  Whale  to  the  name.  They 
generally  confine  the  noma  of  Dolphin  {most  used  by  landsmen)  to 
the  Soomberoid  Fish  (Corypbma),  which  changes  colour  in  dying." 

ICohtph.kna.]  We  subjoin  a  synopsis  of  the  characters  with  the 
ooalities  of  the  species  of  this  large  genus  :— 

A.  Head  shortly  beaked ;  nose  of  skull  moderate;  triangle  or  hinder 
part  of  beak  elongate,  produced  before  the  teeth- line ;    palate  flat. 
24—40 


Teeth  - 


-40. 


+  Beak  scarcely  produced ; 
longer  than  the  brain  cavity.    Teeth  ? 


of  skull  rather  depressed,  scarcely 
24—30 
24—30. 

1.  DdpMntu  Heavitidii,  the  Haatated  Dolphin,  inhabits  the  South 
Sea— Cape  of  Good  Hope. 

2.  D.  oitcwtu,  Dusky  Dolphin,  inhabits   the   Southern    Ocean — 

3.  D.  comprenieattda,  the  Compressed-Tailed  Dolphin,  inhabits  4* 
lot,  34*  W.  long. 

ft  Beak  short ;  nose  of  skull  rather  thick,  conical,  convex  above, 
half  as  long  as  the  head. 
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5.  ft.  Abuialan  inhibit*  the  Bad  Sea. 

6.  _D.  Eutropia  inhibits  the  Paoifio  Ocean — Chili. 

7.  ft.  Ewyntmt  inhibits  the  North  Sea. 

**  Beak  of  skull  rather  thick,  conical,  evenly  tapering. 

8.  D.  Mait,  the  Metis.     Locality  unknown. 

B.  J).  Oymodece,  the  Cymodoce.     Locality  not  known. 
"•  Beak  of  akull  slender,  cylindrical. 

10.  ft.  Dorit.     The  Doris.     Inhabit* I 

11.  D.frenatui,  the  Bridled  Dolphin,  inhabits  Cape  de  Verde. 

B.  Head  longly  beaked.     Nose  of  skull  Blender,  light,  rather  de- 
pressed, especially  in  front,  much  longer  than  the  head.    Teeth  — -      ■ 

*  Skull  flattened  behind;  triangle  to  the  teeth  line.    Palate  flat, 
not  grooved  on  the  ride. 

12.  ft.  Clymeve.     Locality  unknown. 

IS.  D.  Styx,  the  Styx,  inhabits  West  Africa. 
1 1.  J).  IfupArosyns,  the  Euphrosyns,  inhabits  the  North  Sea. 
15.  11.  A  lope,  the  Alope.     Locality  unknown. 
**  Skull  roundish;  triangle  just  to  the  teeth  line.    Palate  with  a 
deep  groove  on  each  side,  and  a  high  central  ridge  behind. 

t  Beak  moderate,   I,   the   length  of  the    brain  cavity.      Teeth 


16.  ft.  Delphit,  the  Dolphin,  inhabits  the  North  Sea,  Atlantic 
Ocean.     Has  been  taken  on  the  English  coast. 

17.  D.  /amrn,  the  Janira,  inhabits  Newfoundland. 

1 8.  D.  Nova  Zealandia,  the  New  Zealand  Dolphin,  inhabits  New 
Zealand  and  Cape  Gable. 

IB.  ft.    Portteri,    Fonrter'a    Dolphin,   inhabits    the   Pacific    Ocean 
between  New  Caledonia  and  Norfolk  Island. 

20.  ft.  Sao  inhabits  Madagascar. 

ft  Beak  of  skull  twice  as  long  as  the  brain  cavity.   Teeth  E5~e0. 

21.  /;.  loagiroitrit,  the  Cape  Dolphin,  inhabits  the  Southern  Ocean. 
— Cape  of  Good  Hope. 

***  Skull  round ;  triangle  not  reaching  to  the  teeth  line.    Palate 
convex,  with  a  very  concave  line  on  the  hinder  part  of  each  side. 

Beak  twice  as  long  as  the  head.    Teeth  — . 
60 


S.  frontalai.    It  inhabits  the  Indian  Ocean  and  the  Pacific 

S.  compremt.  Described  by  Gray  in  the  Zoology  of  the  Erebus 
and  Terror. 

8.  attenuate:     Found  at  Cape  Horn. 

&  futaa.  Described  by  Gray  in  the  Zoology  of  the  Erebus  and 
Terror.     A  foetus  was  brought  from  Cuba  by  Mr.  M'Leey. 

S.  roitratui.     It  inhabits  the  North  Sea,  and  has  been  taken 
Holland  and  at  Brest 

1'vntoporia  JUamviilii.     It  has  been  found  off  Monte  Video.     A 
skull  is  in  the  museum  at  Paris.     It  is  described  by  Freminville 
Iklphinvj  SlainviUii. 

Jttia  Otoffrot/ii.    A  native  of  Upper  Peru  or  Bolivia — River  Hoxi 
"The  specimen,"  saye  Gray,  "in  tie  Paris  Museum,  which  "— 
described  aa  Vtlphinui  Oeqffroyii,  is  evidently  this  species." 

PlalanMa  Qangetica.  It  is  the  Sou  Sou  of  India,  the  Susu  of 
Buffon,  the  Plataniita  of  Pliny,  Dauphine  du  Gange  of  Cuvier, 
Ildphiaut  Shuivmiii  of  BlainviUe. 

The  family  Man*ttd.k  includes  a  number  of  animals,  which, 
although  usually  referred  to  Cetacea,  have  relations  which  have 
induced  some  zoologists  to  propose  that  they  should  be  placed 
amongst  other  orders  of  Mammalia.  They  differ  from  the  animals 
we  have  already  considered  in  being  entirely  vegetable  feeders,  and 
are  comprised  in  the  division  of  Phytophagous  Cetaceans  of  the  two 

It  is  not  indeed  surprising  that  they  should  so  long  have  been  con- 
founded with  the  Cetaceans  ;  for  their  general  appearance  and  hori- 
sontal  tail,  joined  to  the  difficulty  of  associating  them  either  with  the 
Seals  or  th  e  Walruses,  netwi  t  h»t*n ding  theiraquatio  habits,  led  naturally 
to  their  being  placed  in  the  same  order  with  the  true  Zoophagoua 
Whalea  But  with  external  form  almost  all  resemblance  ceases  ;  and 
when  these  Pbytophajjoua  Mammals  are,  as  they  ought  to  be,  referred 
to  a  separate  group,  there  will  not  be,  so  far  as  discovery  has  hitherto 
gone,  any  such  animal  as  a  Phytophagous  Whale. 

"  The  short  and  thick  neck,  fin-like  fore  legs,  want  of  hind  legs, 
caudal  tegnmentary  fin,  smooth,  naked,  and  almost  hairless  integu- 
ment, are  all  modifications  of  external  form  by  which  the  Dugougs 
and  Manatees  are  adapted  to  play  their  part  in  the  water :  but  the  kind 
of  part,"  says  Professor  Owen,  "  which  they  are  to  play  in  that  ele- 
ment depends  on  organic  characters  which  mainly,  if  not  exclusively, 
reveal  their  true  affinities.  Now  we  have  seen  that  the  whole  of  the 
internal  structure  in  the  Herbivorous  Ottawa  differs  as  widely  from 
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cannot  therefore  be  admitted  in  a 
distribution  of  sxdmsjl  according  to  their  organisation.  With  much 
superficial  resemblance  they  have  little  real  or  organic  resemblance 
to  the  Walrus,  which  exhibits  an  extreme  modification  of  the  amphi- 
bious carnivorous  type.  I  conclude  therefore  that  the  Dugong  and 
its  congeners  must  either  form  a  group  apart,  or  be  joined,  as  in  the 
classification  of  M.  de  BlainviUe,  with  the  Pachyderms,  with  which 
the  Herbivorous  Caacta  have  tho  nearest  affinities,  and  to  which  they 
seam  to  have  been  more  Immediately  linked  by  the  now  lost  genua 
DiTwtkcrium." 

The  following  is  a  synopsis  of  the  genera  : — 

1.  Manatut.    Tail  rounded.    Grinders,  -  or  -,  tubercular. 

9     a' 

2.  Balicore,  Tail  forked.  Grinders,  -  ;  fiat-tipped ;  upper  ontting- 
teeth  produced,  tusk-like. 

Aetna.    Tail  forked.     Grinders  none. 

Maaatiu  auttralii,  the  Manatee.  This  is  the  Lamantin  of  Buffon  ; 
TYithechia  Maiwttu  of  Linmeus ;  Manalm  Americanui  of  Deemareet ; 
Manate  del'  Orenoquo  of  Humboldt ;  Lamantin  d'Amerique  of  Cuvier, 
The  terms  Manatee  and  Lamantin  are  indifferently  applied  to  this  and 
the  following  species.  The  present  species  is  of  a  gray-black  colour, 
and  is  an  inhabitant  of  the  wanner  parts  of  America  and  its  islands. 

Cuvier  describes  the  Manatees  as  having  an  oblong  body  terminated 
by  an  elongated  oval  fin ;  eight  molar  teeth  in  each  jaw,  with  a  square 
crown  marked  by  two  transverse  ridges ; 
neither  incisors  nor  canines  in  the  adult ; 
but  in  the  very  young  ones  two  small 

lintod  teeth  are  found  in  the  intermaxil- 

ry  hones,  which  disappear  early.  The 
vestiges  of  nails  are  observable  on  tho 
edges  of  their  flippers,  which  they  use 
dexterously  enough  in  creeping  and  carry, 
ing  their  young.  This  baa  caused  these 
organs  to  be  compared  to  hands ;  whence 
their  name  Manati,  or  Manatee. 

The  mammal  of  the  Manatees  and 
Dugongs  are  pectoral,  and  this  conforma- 
tion, joined  to  the  adroit  use  of  their 
flippers  (whose  five  fingers  can  be  easily 
distinguished  through  the  investing  mem- 
branes, four  of  them  being  terminated  by 
nails)  in  progression,  nursing  their  young, 
fie.,  have  caused  them,  when  seen  at  a 
distance  with  the  anterior  part  of  their 
body  out  Of  the  water,  to  be  taken  for 
some  creature  approaching  to  human 
shape  so  nearly  (especially  as  their  muzzle 
is  thick  set  with  hairs,  giving  somewhat  of 
the  effect  of  human  hair  or  a  beard),  that 
there  can  be  little  doubt  that  not  a  few 
of  the  tales  of  Mermen  and  Mermaids 
have  had  their  origin  with  these  animals,  * 

as  well  as  with  Seals  and  Walruses.  Thus  Teeth  of  Mnnal«  [lTonsftu 
the  Portuguese  and   Spaniards   give   the  nui(ro/ij). 

Manatee  a   denomination  which  signifies 

Woman-Fish;  and  the  Dutch  call  the  Dugong  Baardmannetje,  or 
Little  Bearded  Man,  A  very  little  imagination  and  a  memory  for 
only  the  marvellous  portion  of  the  appearance  sufficed  doubtless  to 
complete  the  metamorphosis  of  this  half  woman  or  man,  half-fish,  into 
a  Siren,  a  Mermaid,  or  a  Merman;  and  the  wild  recital  of  the  voyager 
wae  treasured  up  by  such  writers  as  Haillet,  Lacheenaye-des-Bois, 
Sachs,  Talentyn,  and  others,   who,    as  Cuvier  well  observes,  have 


The  Manatees  are  gregarious,  and  generally  go  in  troops.  The  young 
are  usually  placed  in  the  centre  of  the  herd  for  protection,  and  on  the 
approach  of  danger  all  unite  for  the  common  safety.  It  is  alleged 
that,  when  one  has  been  struck  by  a  harpoon,  its  companions  will  tear 
out  the  weapon  ;  and  they  are  so  attached  to  their  young  that  if  the 
calf  be  taken,  the  captors  are  sure  of  the  mother,  from  the  reckless- 
ness with  which  her  maternal  affection  leads  her  to  the  place  of  capture. 
If  the  mother  be  captured,  the  young  follow  her  to  the  shore,  and  fall 
an  easy  prey. 

The  shallow  bays  of  the  Antilles  and  the  quiet  creeks  of  the  South 
American  rivers,  particularly  in  Guyana  and  the  Brazils,  are  the 
favourite  haunts  of  the  Manatee.  They  were  formerly  abundant  at 
the  mouths  of  the  Orinoco  and  Amazon,  ascending  many  miles,  even 
into  their  tributaries  and  the  fresh-water  lakes.  There,  their  actions 
are  recorded  aa  being  similar  in  some  respects  to  the  whalce, 
such  as  '  breaching,'  or  leaping  to  a  considerable  height  out  of  the 
water.  The  food  is  entirely  vegetable,  consisting  of  subaqueous 
plants  and  littoral  herbs  principally. 


Ill 


CETACEA. 


The  mild  innoffenaivo  manners  of  the  Hanatuo,  and  tho  unsuspect- 
ing nature  of  the  animal,  make  it  an  easy  prey  to  the  hunter,  who 
fiunuei  it  for  the  sake  of  the  flesh,  which  all  pronounce  to  be  exeel- 
;nt.,  both  fresh  and  salted.  Hernandez  compares  it  to  well  fnttod 
pork  of  plauuit  flavour.  0 there  compare  it,  when  roasted,  to  beef 
or  veal  in  flavour,  and  state  that  when  salted  it  makes  excellent  aea 
provision. 

It  is  alleged  that  formerly  they  were  so  plentiful  within  ten  or  twelve 
leagues  of  Cayenne,  that  a  large  boat  might  be  filled  with  them  in  a 
single  day,  when  their  flesh  was  sold  in  the  market  at  about  3d.  per  lb. 
Bat  the  eagerness  with  which  it  was  purchased  soon  reduced  the 
numbers,  and  made  them  comparatively  scarce. 

The  capture  is  generally  effected  by  means  of  the  harpoon.  At 
St  Domingo  the  hunters  approached  them  in  a  small  boat,  and 
■truck  them  with  a  large  harpoon  to  which  a  long  stout  cord  was 
made  fast.  The  stricken  animal  made  violent  efforts  to  escape, 
carrying  with  it  the  harpoon  and  cord,  to  the  end  of  which  a  cork  or 
piece  of  light  wood  to  serve  as  a  buoy  was  attached,  and  indicated 
the  whereabouts  of  the  Manatee.  After  a  while  the  hunters  took  hold 
of  the  rope  and  at  last  drew  the  exhausted  animal  on  shore,  where 
it  was  killed.  The  sport  of  Manatee-catching,  thus  conducted,  is 
described  as  highly  exciting,  but  the  boat  is  sometimes  upset  by  the 
struggles  of  the  animal  in  the  shoals. 

Manatees  have  reached  Europe.  The  carcass  of  one  which  had 
been  long  dead,  is  recorded  to  have  come  on  shore  at  Newhaven  in 
the  Frith  of  Forth,  in  the  autumn  of  1785  ;  and  Dunamel  states  that 
one  with  its  cub  was  thrown  on  shore  near  Dieppe. 


M.  Saugalttuit,  the  Lamantin.  This  species  is  a  native  of  the 
west  coast  of  Africa  It  is  the  Afanatiu  SemgaUmu  of  Dosmareet ; 
Lamantin  of  Adanson ;  Lamantin  du  Senegal  of  Daubonton ;  the 
Woman-Fish  of  Purchas;  the  Round-Tailed  Manati  of  Pennant. 

Halieore  Dugong,  Indian  Dugong.  It  is  the  Trichtchut  Dugong  of 
Qmelin;  Dagwgut  Indicia  of  Hamilton;  La  Dugong  dos  Indoa  of 
French  writers.    ■ 

The  head  of  this  Dugong  is  email  in  proportion  to  the  body,  which 
in  general  form  much  resembles  that  of  the  Manatee.  The  large 
upper  lip  is  thick  and  obliquely  truncated,  and  the  truncated  surface, 
which  forms  the  short  and  nearly  vertical  snout,  is  furnished  with 
soft  papilla:  and  a  few  bristles.  A  horny  substance  covers  the  lips, 
the  upper  of  which  is  very  moveable  and  tumid  on  the  edge ;  the 
lower  is  much  smaller,  resembling  a  round  or  oblong  chin.  The 
inside  of  the  cheeks  is  furnished  with  strong  projecting  bristles.  The 
nostrils  are  situated  on  the  summit  of  the  upper  jaw,  where  it  curves 
downwards,  and  penetrate  obliquely,  so  that  the  upper  semilunar 
edge  presses  upon  the  lower  surface  to  form  a  valve  capable  of  being 
shut  at  the  will  of  the  animal.  The  eyes  are  smalt  The  little 
aperture  of  the  ear  is  hardly  perceptible.  The  mamnue  are  placed  on 
tho  chest,  beneath  the  thick  and  fleshy  flippers  or  paws,  which  are 
rather  warty  on  their  anterior  edge  ;  but  there  is  no  appearance  of 
□ails.  The  tail  is  broad,  and  lobated  or  crescent-shaped.  The  skin  is 
three-quarters  of  an  inch  thick,  of  a  uniform  bluish  colour,  sometimes 
Hatched  with  white  below.     Length  from  7  to  8  feet. 

The  attention  of  Professor  Owen  was  particularly  directed  to  the 
state  of  the  dentition  of  the  Dugonga  of  different  sexes  which  he 
examined,  from  which  it  appeared  that,  as  in  the  Narwhal,  the  perma- 
nent tusks  of  the  female  are  arrested  in  their  growth,  and  remain 
throughout  life  concealed  within  the  substance  of  the  intermaxillary 
bones  and  the  alveolar  integument.  The  cavity  of  the  tusks,  he 
states,  is  in  like  manner  filled  up  by  the  secretion  of  the  pulp  which 
retrogrades  in  the  course  of  its  absorption,  and  hence  the  tusks  arc 
solid,  like  the  corresponding  tusks  in  the  female  Narwhal,  or  at  least 

Ecsent  only  a  shallow  cavity  at  their  expanded  and  distorted  base, 
e  found  in  one  cranium  of  a  male  Dugong,  in  the  upper  jaw,  the 
deciduous  incisors  or  tusks  co-existing  with  the  permanent  ones.     In 

the  skull  of  a  male  which  had  $—<,  molars,  the  sockets  of  the  deci- 
duous incisors  were  obliterated,  and  the  points  of  the  permanent  ones 


«  than  20  grinders,  S  On  each 


Teeth  of  rmions;  (Xulitort  Dugo*}).  F.  Cuvier. 
"  It  Is  obvious,"  saya  Professor  Owen,  "  that  the  different  form  and 
condition  of  the  tusks  thus  observed  in  the  heads  of  Dugongs  of  the 
same  sise  and  age,  might  be  regarded  as  indicating  a  specific  instead 
of  a  sexual  difference.  Dr.  Knox  inclines  to  the  former  opinion  ;  I 
have  however  adopted  the  latter  view,  not  hastily  or  hypotheticaily, 
but  as  a  result  of  the  minute  comparison  of  the  forms  and  proportions 
of  all  the  crania  which  have  come  under  my  observation." 
II.  Ditgong  a  an  inhabitant  of  the  Indian  Ocean. 
"  The  external  form  of  the  Dugong,"  says  Professor  Owen,  "  is  not 
so  well  calculated  for  moving  rapidly  through  the  water  as  that  of  the 
Dolphin  and  other  Carnivorous  Cetacca,  which  subsist  by  a  perpetual 
pursuit  of  living  animals.  In  these  the  snout  is  conical  and  peculiarly 
elongated,  and  in  some,  as  the  Dttphinui  GangrtKat,  the  jaws  are  pro- 
duced to  an  extreme  length,  so  as  to  give  them  every  advantage  in 
seiiing  their  swift  and  slippery  prey ;  whilst  in  the  herbiforoue 
Dugong  the  snout  is  as  remarkable  for  its  obtuse  truncate  character — 
a  form  however  which  is  equally  advantageous  to  it,  and  well  adapted 
to  its  habits  of  browsing  upon  the  Alga  and  Fuci  which  grow  upon 
the  submsrine  rocks  of  the  Indian  seas.  As,  from  the  fixed  nature  of 
the  Dugong's  food,  the  motions  of  the  animal  during  the  time  of  feed- 
ing must  relate  more  immediately  to  the  necessity  of  coming  to  the 
surface  to  respire,  its  tail,  the  principal  locomotive  organ  of  ascent 
and  descent,  is  proportionally  greater  than  in  the  true  Uelacta,  its 
breadth  being  rather  more  than  one-third  the  length  of  the  whole 
body.  But  fane  most  important  external  differences  are  seen  in  the 
presence  of  the  membrana  nictitans,  in  the  anterior  position  of  the 
nostrils,  and  in  the  situation  of  the  mamma?,  which  are  pectoral,  or 
rather  axillary,  being  situated  just  behind  the  roots  of  the  flippers  : 
in  the  female  specimen  examined,  their  base  was  about  the  sise  of  a 
■hilling,  and  they  projected  about  half  an  inch  from  the  surface.  A 
considerable  ridge  extends  along  the  middle  of  the  upper  surface  of 
the  posterior  part  of  the  back,  which  is  continued  upon  and  tortiiiuatea 
in  the  tail" 

The  haunts  of  the  Dugong,  which  does  not  appear  ever  to  frequent 
the  land  or  freeh-water,  are  generally  in  the  seVshallows,  where  the 
water  is  not  more  than  two  or  three  fathoms. 

Sir  Stamford  Baffles  states  that  during  six  months  four  of  these 
animals  weresecured  at  Singapore,  but  that  the  greatest  number  is  said 
to  be  taken  during  the  northern  monsoon,  when  the  aea  is  most  calm, 
near  the  mouth  of  the  Johore  Biver.  They  are  usually  caught  by 
spearing,  in  which  feat  the  natives  are  very  expert,  during  the  night, 
when  the  animals  indicate  their  approach  by  a  snuffing  noise  which 
they  make  at  the  surface  of  the  water.  The  first  object  of  the  captor 
is  to  secure  and  elevate  the  tail,  when  the  animal  becomes  perfectly 
powerless.  Sir  Stamford  adds,  that  the  Dugongs  are  seldom  caught 
at  Singapore  above  8  or  9  feet  in  length ;  but  how  much  larger  they 
grow  is  not  ascertained,  as  when  they  exceed  that  sise,  their  superior 
strength  enables  them  to  make  their  escape. 

Leguat,  who  speaks  of  them  as  occurring  at  the  Isle  of  France  in 
great  numbers  about  120  years  ago,  saya  that  they  were  20  feet  long, 
but  were  very  easily  taken.  They  fed  in  Hocks  like  sheep  in  three  or 
four  fathoms  water,  and  made  no  attempt  at  escape  when  approached. 
Sometimes  they  were  shot  at  the  end  of  the  musket,  sometimes  laid 
hold  of  and  forced  on  shore.      Three  or  four  hundred  were  met  with 


e  avoided,  not  only  on  account  of  the  trouble  they  gayo  in  the 


capture,  but  because  their  flail  mi  not  so  good  u  that  of  the  smaller 
and  younger  ones. 

The  female  Dugong  produces  generally  only  one  young  at  a  birth, 
and  to  this  the  mother  bean  such  strong  affection  that,  if  the  young 
is  spewed,  the  mother  will  not  deport,  but  is  sure  to  be  token  also. 
The  Malays  consider  this  animal  as  almost  typical  of  maternal  affection. 
The  young  utter  a  short  and  sharp  cry,  and  are  said  to  shed  tears, 
which  are  carefully  preserved  by  tie  common  people  as  a  charm, 
under  the  notion  that  tbey  will  secure  the  affections  of  those  whom 
they  love,  as  they  attract  the  mother  to  the  young  Dugong. 

The  flesh  of  the  Dugong  is  delicate,  and  is  said  to  be  superior  to 
that  of  the  Buffalo  or  common  Ox.  It  is  considered  by  the  Malays 
as  a  royal  fish,  and  the  king  has  a  right  to  all  that  are  taken.  Sir 
Stamford  Raffles  states  that  this  species  afforded  much  satisfaction  on 
the  table,  as  the  flesh  proved  to  be  most  excellent  beef. 

It.  Tabtrnaculi,  the  Dugong  of  the  Red  Sea,  is  considered  by 
Riippell  a  distinct  species.  He  gave  it  its  specific  name  under  the 
impression  that  it  was  with  the  akin  of  this  species  that  the  Jews 
were  directed  to  Tail  the  Tabernacle.  He  saw  it  swimming  among 
the  coral  banks  on  the  Abyssinian  coast  near  the  Dolac  Islands.  The 
fishermen  harpooned  a  female,  which  he  dissected,  10  feet  long.  The 
Arabs  stated  that  they  live  in  pairs  or  small  families,  that  they  have 
feeble  voices,  feed  on  Alga,  and  that  in  February  and  March  bloody 
battles  occur  between  the  males,  which  attain  the  length  of  18  feet 
The  female  brings  forth  in  November  and  December.  The  flesh, 
teeth,  and  skin  are  esteemed  by  the  Arabs. 


Dii-roof  {llaliarrt  JJajeM?}. 

//.  aiutralit.  It  is  a  native  of  the  north-west  coast  of  Australia. 
It  is  the  Manate  of  Dampicr  and  the  Whale-Tailed  Manate  of  Pennant. 
Two  upper  jaws  and  three  skulls  of  this  species  are  in  the  British 
Museum. 

Rytina  gigcw,  the  Morsksia  rZorovo.  It  is  the  Manate,  or  Vaeca 
marina,  Trichechv  Manatut  of  Muller;  Rytina  Slclleri  of  IHiger; 
Stdlerut  bortalia  of  Desraarest ;  the  Whale-Toiled  Manate  of  Pennant. 
It  is  a  native  of  the  Arctic  Ocean— Bohring's  Straits.  The  So*-  Ape  of 
Pennant,  Trichechui  Hydrapilhteut  of  Shaw,  M anatui  Bimia  of  linger. 
Dr.  Gray  suggests  may  belong  to  this  family,  if  it  is  not  a  Seal 

PwuU  Cctaeta. 

The  fossil  remains  of  Caacta  have  hitherto  been  found  in  the 
Tertiary  Formations  only.  Bones  from,  the  Portland  Stone  which 
were  at  first  thought  to  belong  to  whales  proved  to  belong  to 
the  genus  Cctioumrw  (Owen),  the  most  gigantic  of  all  the  fossil  rep- 
tiles. {Owen, ' Report  on  British  Fossil  Reptiles'  in  'Trans.  Brit. 
Ass.' 1841.)  Dr.  Buck  land,  in  his  'Bridgewoter  Treatise,'  remarks 
that  the  seas  of  the  Miocene  and  Pliocene  periods  were  inhabited  by 
marine  Mammalia,  consisting  of  Whales,  Dolphins,  Seals,  Walrus,  and 
the  Lamantin  or  Manatee,  whose  existing  species  are  chiefly  found 
Dear  the  coasts  and  mouths  of  rivers  in  the  torrid  tons. 

MattatidcE.  Cuvier  figures  and  describes  the  remains  of  a  Manatee 
differing  from  the  existing  species.  Specimens  were  collected  from 
various  ports  of  IV.noe,  and  he  states  it  to  be  very  certain  that  an 
animal  of  the  genus  Af anatui,  a  genus  now  peculiar  to  the  torrid*  gone, 
inhabited  the  ancient  sea  which  hss  covered  Europe  with  its  shells,  at 
an  epoch  posterior  to  the  formation  of  the  chalk,  but  anterior  to  that 
when  the  gypsum  was  deposited  and  the  Pataothtritm  with  its  con- 
temporary genera  lived  on  the  soil  of  France.     ('  Oss.  Fobs.'} 

lidphinida.  Cuvier  notices  and  figures,  with  an  accurate  descrip- 
tion, the  remains  of  a  fossil  Dolphin,  approaching  the  Grampus  and 
Delphmw  glabioepi,  from  Lombardy,  the  skeleton  of  which  was  found 
nearly  entire  by  M.  Corteai  ]  and  another  with  a  very  long  symphysis 
of  the  lower  jaw  from  the  department  of  Landes.  Also  a  fossil 
Dolphin  closely  approximating  the  common  Dolphin  from  the  some 
locality,  and  another  from  the  Calcaire  Grassier  of  the  department  of 
Orne.    ('Oss.  Foes.') 

M.  von  Meyer  refers  to  these  and  another  (Orateloup,  'Ann.  Gener. 
d.  Sc.  Phys.'  lii,  s.  5S,  t.  36  ;  Taylor.  '  Magazine  of  Nat.  Hist.'  March, 
1880,  s.  262),  giving  the  following  names :— iWpninus  Cortttii, 
D.  macrogtniv4,  D.  tongirotlru.    ('  Palteologica.') 

Monodon.  Cuvier  collects  notices  of  fossil  fragments  of  the  Narwhal 
■t  he  himself  saw  a  broken 


from  Parkinson  and  Georgi.    He  adds  that  h 
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piece  of  a  tusk  in  the  Cabinet  of  Natural  History  of  Lyons  which  had 
formerly  been  in  that  of  Pestalosri.  ('Oss.  Foso.')  Remains  of  the 
M.  monowroi  have  been  found  in  the  neighbourhood  of  London  and 
in  other  ports  of  England.     (Owen, '  Brit  Foes.  Mam.') 

Ziphiui.  Cuvier  founded  this  genus,  which  approximates  the 
Cachalots  and  Hyperocdons,  on  cranio  discovered  on  the  coast  of 
Provence,  and  disinterred  in  excavating  the  docks  at  Antwerp,  and 
on  a  fragment  in  the  Paris  Museum.  On  these  materiola  he  rests 
three  species,  namely — Ziphiut  covimttrii,  Z.  planiroitrii,  and 
Z.  longiroitru,  the  remains  of  which  he  figures  and  describes. 
(•Oso.  Fees.') 

Zeuglodon.  This  name  was  given  by  Professor  Owen  to  the  Batilo- 
taw-u  of  Dr.  Harlan.  It  was  at  first  regarded  as  a  reptile  by  its 
discoverer,  but  Professor  Owen  found  that  the  microscopic  characters 
of  the  texture  of  the  teeth  were  strictly  of  a  msmmiferous  character, 
and  the  nature  of  their  investing  substance  limited  the  comparison  of 
them  with  those  of  the  few  mammals  in  which  the  teeth  are  devoid 
of  enamel.  Among  these  are  the  Edentata,  including  the  Megatherium 
and  its  congeners,  the  Morse,  the  Dugong,  and  the  Cachalot,  It  is  to 
the  teeth  of  the  Cachalot  and  Dugong  that  those  of  the  so-called 
Baailosour  offer  the  nearest  resemblance ;  and  Professor  Owen  conceives 
that  its  poiitiun  in  the  natural  system  was  in  the  cetaceous  order, 
intermediate  between  the  Cachalot  and  the  herbivorous  species. 
In  a  paper  read  before  the  Geological  Society  of  London,  Professor 
Owen  says,  "  The  teeth,  in  their  combination  of  an  exaggerated  con- 
dition of  the  conjugate  form — which  is  but  indicated  in  certain  teeth 
of  the  Dugong,  with  two  distinct  fangs,  in  their  oblique  position  hi 
the  jaw,  and  the  irregular  interspaces  of  their  alveoli, — present  very 
striking  peculiarities ;  and  when  to  these  dental  characters  we  odd 
the  remarkable  and  abrupt  contraction  of  the  distal  end  of  the 
humerus,  which  U  nevertheless  provided  with  on  articulating  surface 
for  a  ginglymoid  joint,  and  its  remarkably  diminutive  sire— a  cetaceous 
character,  which  likewise  is  here  carried  to  on  extreme, — and  when 
we  also  consider  the  dense  laminated  structure  of  the  ribs,  and  the 
third  exaggeration  of  a  cetaceous  structure  in  the  extreme  elongation 
of  the  body  of  the  caudal  vertebra?, — we  cannot  hesitate  in  pronouncing 
oleosa]  Zeuglodon  to  have  been  one  of  the  most  extraordiuory  of 
fammalia  which  the  revolutions  of  the  globe  have  blotted  out  of 
umber  of  existing  beings." 


n,  Portion  of  ujiprr  Jaw,  eDntaln); 


Teeth  of  Zivfhdun. 
.  eDntaln) 


In  the  '  American  Journal  of  Science'  for  April,  1843,  is  a  'Notice 
of  the  Discovery  of  a  nearly  complete  Skeleton  of  the  Zugodon 
[Zeuglodon)  of  Owen  iSaiilotanrui  of  Harlan}  in  Alabama,'  by  S.  B. 
Buckley,  A.M. 

The  entire  length  of  the  skeleton,  including  the  head,  is  described 
as  nearly  70  feet,  and  was  imbedded  "in  a  marly  limestone  soil"  on 
the  plantation  of  Judge  Creagh,  the  some  gentleman  who  had 
forwarded  the  bones  to  Dr.  Harlan.  This  discovery  entirely  corrobo- 
rates the  conclusions  to  which  Professor  Owen  came  in  the  memoir 
above  quoted.     Bones  of  this  gigantic  fossil  Cetacean  have  been  also 


j- the 


]   Louisi 


Washington  Count; 
have  been  found  ii 
Alabama  River.    The  skeleton  ii  now  at  New  York. 

Babatida. — Balatnopttra,    Cuvier  figures  and  describes  the  skeleton 
of  a  fossil  whale,  which  he  considers  to  have  been  a  sub-genus  of 
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Bakenoptera,  or  Rorqual,  found  in  Lombardy  by  M.  Cortesi,  on  the 
east  flank  of  Monte  Pulgnasco  (Apennines)  in  1806.  Cuvier  calculates 
the  entire  length  at  21  feet,  French ;  observing,  that  if  the  animal  was 
adult  it  was  a  very  small  Rorqual.    Another  skeleton  of  the  same 

r cries,  not  more  than  12  feet  5  inches  long,  was  also  discovered  by 
Corteai  in  similar  beds,  and  a  neighbouring  valley  near  a  small 
stream  which  falls  into  the  Chiavenna,  one  of  the  tributaries  of  the 
Po.    ('  Oss.  Foss.') 

Balcena.  Numerous  remains  of  Balcena!  have  been  found  in  the 
Tertiary  Formations.  Cuvier  mentions  a  considerable  fragment  of  the 
skull  of  a  Balcena  disinterred  in  the  Rue  Dauphine  at  Paris  in  1770. 
Daubenton  came  to  the  conclusion  that  the  whale  to  which  it  belonged 
must  have  been  100  feet  long ;  but  Cuvier,  on  satisfactory  calculations, 
reduces  the  length  to  60  feet,  and  states  his  opinion  that  it  is  an 
unknown  species.  ('Oss.  Foss/)  Dr.  Mantell  detected  the  remains 
of  Balcena  in  Sussex  (Brighton  Cliffs).  In  the  Red  Crag  of  Felixstow 
the  tympanic  bones  of  whales  are  frequent,  whilst  their  bones  are  so 
numerous  as  to  constitute  a  considerable  portion  of  the  phosphatio 
substances  which  are  now  dug  from  this  formation  under  the  name  of 
Coprolite.  From  the  form  of  the  tympanic  bones,  which  he  calls 
Cetotolites,  Professor  Owen  has  named  four  species  of  Balcena: 
B.  affinis,  B.  definita,  B.  gibbosa,  and  B.  emarginata,  (Owen,  '  Brit. 
Foss.  Mam.') 

Phoccena.  Professor  Owen  refers  the  fossil  found  in  the  Lincoln- 
shire fens  to  this  genus,  which  Dr.  Gray  places  under  the  genus  Oreo. 

Physeteridce.  Teeth  of  the  Physeter  maerocephaliu  have  been  found 
in  the  Tertiary  Beds  of  Essex  and  in  other  parte  of  Great  Britain. 
From  the  section  of  a  tooth  found  in  the  Red  Crag  at  Felixstow, 
Suffolk,  Professor  Owen  proposes  to  call  the  animal  to  which  it 
belonged  Balcenodon  physaloides. 

(Cuvier,  Ossemens  Fossiles ;  F.  Cuvier,  Hutoirt  Naturelle  des  Cetacis ; 
Owen,  Descriptive  and  Illustrated  Catalogue  of  the  Physiological  Series 
in  the  Museum  of  the  College  of  Surgeons  ;  Scoresby,  An  Account  of  the 
Arctic  Regions  ;  Beale,  Natural  History  of  the  Sperm  Whale  j  Owen, 
British  Fossil  Mammals  and  Birds;  Dr.  J.  E.  Gray,  Catalogue  of  the 
Specimens  of  Mammalia  in  the  British  Museum,  Part  L,  'Cetacea;' 
Cyclopedia  of  Anatomy  and  Physiology,  article  *  Cetacea,')    [See  Sun,] 

CETE.     [Cktaoea.] 

CETIOSATJRUS,  a  genus  of  large  Fossil  Saurians  adopted  by 
Professor  Owen.    It  occurs  in  the  Oolitic  Formations. 

CE'TOCIS,  De  Montfort's  generic  name  for  those  Belemnites  which 
are  plicated  at  the  summits. 

CETONI'ADjE  (M'Leay),  a  family  of  Coleopterous  Insects  of 
the  section  MelitophUi  (Latreille).  The  species  belonging  to  this 
family  have  the  sternum  more  or  less  prolonged  into  an  obtuse  point, 
between  the  second  pair  of  legs ;  the  mentum  is  emarginated,  and 
jiever  transverse;  the  terminal  lobe  of  the  maxillae  is  furnished  with 
a  tuft  of  fine  hairs ;  the  labium  is  concealed ;  the  antennas  are  small 
and  ten-jointed ;  the  basal  joints  are  short ;  the  three  terminal  joints 
are  comparatively  large,  placed  close  together,  and  form  a  triphyllous 
knob.  The  thorax  is  generally  somewhat  triangular,  with  the  anterior 
part  (which  would  form  the  apex  of  the  triangle)  truncated.  The 
elytra  are  usually  rather  straight  at  the  sides,  and  obtusely  rounded 
at  the  apex,  thus  presenting  a  somewhat  square  form ;  their  disc  is 
rather  flat.  A  triangular  scale  is  interposed  between  the  base  of  the 
thorax  and  that  of  the  elytra  at  their  outer  angles. 

The  Cetoniadce  form  one  of  the  most  extensive  groups  of  the  Beetle 
Tribe,  and  nothing  can  exceed  the  brilliant  colours  with  which  many 
of  them  are  adorned — in  this  respect  vyeing  with,  if  not  surpassing, 
the  Buprestidce. 

In  the  larva  and  imago  states  these  insects  feed  upon  vegetable 
substances :  the  grub  or  larva  of  the  common  Rose-Beetle  very  much 
resembles  that  of  the  cockchafer;  and  when  about  to  assume  the  pupa 
state  incloses  itself  in  a  cocoon  formed  of  particles  of  earth  and  rotten 
wood,  or  any  surrounding  substances,  fastened  together  by  means  of 
a  glutinous  secretion. 

In  viewing  a  large  collection  of  insects  of  this  family  it  is  difficult 
to  say  what  colours  prevail  most.  In  Cetonia,  the  typical  genus  of 
the  group  (in  which  the  scutellum  is  of  moderate  size)  the  colours  are 
generally  burnished,  and  consist  for  the  most  part  of  various  shades 
of  green.  Cetonia  aurata,  the  oommon  Rose-Beetle,  affords  a  good 
example  of  this  genus.  It  is  about  three-quarters  of  an  inch  in  length, 
and  of  a  bright  green  and  sometimes  copper-like  colour,  with  two 
white  irregular  fasciae  towards  the  latter  part  of  the  elytra,  and 
extending  from  the  side  inwards:  these  fasciae  (and  several  little 
spots  of  the  same  colour  which  are  observable  on  the  elytra)  are  com- 
posed of  a  number  of  small  scales,  which  in  old  specimens  are  often 
nearly  all  rubbed  off  This  species  is  too  well  known  to  require 
further  description.  It  is  seen  very  oommonly  in  the  south  of  Eng- 
land, flving  about  in  the  sunshine  during  the  months  of  May  and 
June,  frequently  settling  on  roses,  the  leaves  of  which  it  greedily 
devours ;  it  is  also  very  fond  of  elder  and  lilac  flowers.  If  perchance 
the  bark  of  a  tree  be  wounded  so  that  the  sap  oozes  out,  this  insect 
will  frequently  be  observed  licking  it  up,  and  collecting  it  by  means 
of  the  tufts  of  hair  with  which  the  maxilla)  are  terminated. 

Rosel  informs  us,  that  he  kept  one  of  these  insects  alive  for  upwards 
of  three  years,  during  which  time  he  fed  it  upon  fruit  and  moist 
white  bread. 


Cetonia  stictica,  a  small  species,  about  half  an  inch  in  length,  ass 
of  a  black  colour,  with  numerous  white  spots  on  the  thorax  and  elytn, 
is  said  to  have  been  taken  in  this  country.  Its  occurrence  is  how- 
ever so  rare,  that  it  is  doubted  by  some  if  it  be  truly'  indigency. 
It  is  oommon  in  France  and  Germany,  and  is  found  on  thifrtle*. 

0.  fastuosa,  a  species  which  somewhat  resembles  Cetonia  aunt*, 
but  is  of  a  larger  size  and  without  any  spots,  occurs  in  the  soots 
of  France. 

CETRARIA,  a  genus  of  plants  belonging  to  the  family  of  Tifahm 
The  species  have  the  following  characters :  —  Thallus  foliaceoiu, 
lobed,  and  laciniated ;  on  each  side  smooth  and  naked ;  the  shields 
are  orbicular,  obliquely  adnate  with  the  margin  of  the  thallns,  tht 
lower  portion  being  free ;  the  disc  coloured,  plano-concave,  with  a 
border  formed  of  the  thallus,  and  inflexed. 

C.  Islandiea,  Iceland  Moss.  It  is  the  Lichen  Jslandicvu  of  older 
botanists.  It  has  an  erect,  tufted,  olive-brown  thallna,  paler  on  one 
side,  laciniated,  channeled,  and  dentato-ciliated ;  the  fertile  lacmii 
very  broad.  Shields  brown,  flat,  with  an  elevated  border.  It  growi 
on  the  ground  in  exposed  situations  in  northern  countries.  The 
aqueous  decoction  when  cold  forms  a  thick  jelly.  It  has  a  bitter 
flavour.  It  has  been  employed  medicinally.  [IcklahdMo68,  in  Aras 
and  So.  Drv.] 

C,  nivalis  is  an  allied  species  growing  on  mountains  in  northern 
countries.    It  has  similar  properties  to  the  last. 

CEUTORHY'NCHUS,  a  genus  of  Coleopterous  Insects,  of  the 
family  Curculionidcs  (Leach).  The  species  have  the  antennae  eleven- 
iointed,  seven  of  which  compose  the  funiculus ;  the  basal  joint  is  as 
long  as  the  remainder  taken  together;  the  club  is  ovate.  Boatrura 
sometimes  long,  bent,  and  filiform,  and  at  others  short  and  straight. 
Thorax  with  the  fore  part  much  attenuated,  with  a  channel  beneath, 
in  which  the  snout  may  be  deposited.  Scutellum  minute  and  hardly 
apparent ;  the  elytra  are  rounded  at  the  extremity,  and  do  not  entirely 
cover  the  abdomen;  the  extremity  of  the  tibia  is  without  spina 

The  little  insects  of  which  this  genus  is  composed  are  very  nume- 
rous, and  frequent  plants  of  various  sorts ;  some  scarcely  exceed  a 
mustard-seed  in  size.  C.  didymus  is  abundant  on  the  common 
stinging  nettle,  and  is  about  the  size  of  a  hemp-seed.  It  is  white 
beneath,  and  of  a  dull  brownish  black  above;  the  sides  of  the  thorax 
are  white,  and  the  elytra  are  furnished  with  two  spots  of  the  same 
colour ;  the  apex  of  the  elytra  is  also  more  or  less  white.  When 
touched,  or  often  when  even  approached,  t]}eBe  little  beetles  close 
their  snout  in  a  groove  on  the  under  part  of 'the  body,  contract  the 
legs,  and  allow  themselves  to  roll  off  the  leaves  to  the  ground,  where 
they  are  with  difficulty  distinguished  from  the  mould. 

CEVADILLA.    [Cbbadilla.] 

CEYX.    [Halctonidje.] 

CHABAZITE,  a  mineral  belonging  to  the  large  class  of  Aluminates. 
It  always  occurs  in  the  form  of  attached  crystals ;  never  massive  or 
fibrous.  The  primary  form  of  the  crystal  is  a  rhomboid.  The  colour 
is  white,  also  yellowish  and  red.  The  lustre  is  vitreous,  and  it  is 
transparent  to  translucent  The  hardness  is  4  to  4*5.  The  specific 
gravity  is  2*06  to  2*17.    It  has  the  following  composition  : — 

Silica 484 

Alumina 198 

Lime 8*7 

Potash 2*5 

Water 21*1 
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This  species  includes  Omelinile,  which  occurs  in  small  glassy 
crystals;  also  Levyne,  which  is  found  in  compound  crystals;  and 
Ledererite,  which  has  the  form  of  Gmelinite,  but  differs  in  containing 
just  one-third  the  quantity  of  water.  Phacolite  is  another  variety. 
It  occurs  in  the  form  of  small  glassy  crystals,  which  are  double  six* 
sided  pyramids.  Acadiolite  appears  to  be  another  variety.  It  has  a 
red  colour,  and  comes  from  Nova  Scotia.  MerscheUte  is  another 
variety.    It  occurs  in  small  hexagonal  tables. 

ChabasUe  is  mostly  easily  distinguished  by  the  nearly  cubical  form 
presented  by  its  crystals.  From  Analcime  it  is  distinguished  by 
the  intumescence  produced  by  it  under  the  blow-pipe.  It  is  distin- 
guished from  Calc-Spar  by  its  hardness  and  its  action  with  acids ; 
from  Fluor-Spar  by  its  form  and  cleavage,  and  by  the  absence  of 
phosphorescence. 

It  is  found  in  Trap,  Gneiss,  and  Syenite.  In  the  New  World  it  is 
found  in  the  Trap  of  Connecticut,  in  New  Jersey,  and  New  York. 
Ledererite  is  found  in  Nova  Scotia.  ChabatUe  is  found  in  the  Faroe 
Islands,  at  the  Giant's  Causeway,  Ireland,  also  in  Iceland.  Chndinite 
is  found  in  Antrim,  Ireland.  Levyne,  at  Glenarm  in  Ireland;  also  in 
Scotland,  Iceland,  and  the  Faroe  Islands. 

CHACMA.    [Baboon.] 

CH  J2RADODIA,  a  genus  of  plants  belonging  to  the  natural  order 
Amaryllidacece.  One  species  of  this  genus,  C.  ChUensis,  is  called  Thekel 
in  Chili.  A  cold  infusion  of  the  leaves  is  used  as  a  purgative  and 
diuretic  medicine  by  the  natives. 

CHiEROPHYLLUM,  a  genus  of  plants  belonging  to  the  natural 
order  UmbeUiferce,  to  the  sub-order  Campylospermce,  and  the  tribe 
Seandicineoi.  It  has  an  obsolete  calyx;  obcordate  petals  with  an 
inflexed  point ;  a  fruit  not  beaked ;  carpels  with  five  equal  obtuse 


Babington,  Manual  of 
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lo  vitUa.    The  apeciea  are  annual,  biennial, 

C  compound  leaves.    Many  plants  formerly 

ad  in  this  genua  ere  now  referred  to  Antbritctu.  [Am HM80TJB.) 
CKarophyliian  *ytu$tr*  of  Linnami  ia  now  JnCAritnu  jjhmsrrii. 
It  haa  been  used  in  medicine  as  a  aubatitate  for  hemlock.  The 
ChanphyOmm  larinun  of  Lamarck  ia  the  Ant&ruau  cercfoliwn  of 
Hoffmen.  It  la  the  garden  Chervil  of  Great  Britain,  and  ia  uaed  in 
some  plaoea  aa  a  pot-herb.  Three  species  of  CharophyUttm  are 
described  by  Babington  in  hie  'Manual  of  Britiah  Botany : '  C.terau- 
htm  haa  a  rough  atem  awelling  beneath  the  jointa ;  the  leaves 
he  leaflet*  ovate,  oblong,  pinnatifid,  with  obtuse  mucrc- 
i  ;  glabroua  petals ;  styles  equalling  the  stylopode.  It 
i  plant  on  hedge-banks  in  Great  Britain,  attaining  a 
height  of  three  or  four  feat.  C.  annum  and  C.  aromaiicum  have  been 
described  aa  natives  of  Scotland,  but  it  ia  very  doubtful 
ther  they  bare  not  both  been  introduced.  (Bel 
flriiuK  Botany  ;  Lindley,  Flora  Medico.) 

CH/ETODON  (jpd-n,,  hair,  and  Main,  a  tooth),  a  genua  of  Fishes 
of  the  section  A  cantAojitftygii  and  family  Sqnommipcnna.  It  haa 
the  following  characters : — Body  compressed;  month  small,  fur- 
nished with  several  closely-set  rows  of  long  slender  bristle-like  teeth. 
The  scales  (which  an  usually  confined  to  the  body)  in  this  genus 
extend  on  to  the  dorsal  and  anal  fins,  so  that  it  is  difficult  to  see 
where  the  latter  commence. 

These  fishes  abound  in  the  seas  of  hot  climates,  frequent  rooky 
shores,  and  are  adorned  with  beautiful  colours.  Their  moat  common 
tinta  appear  to  be  black  and  yellow,  but  brilliant  metallic  blues  and 
greens  of  varioue  hues  are  not  unfrequent.  Many  of  the  apeciea  have 
a  vertical  black  band  in  which  the  eye  is  placed.  In  some  there  are 
several  similar  vertical  bands  on  the  body;  in  others  the  body  is 
spotted  or  adorned  with  oblique  or  longitudinal  bands.  They  have  a 
large  air-bladder ;  their  intestines  are  long  and  ample ;  and  their  cseca 
are  numerous,  long,  and  slender.     Their  flesh  is  good  eating. 

The  species  are  numerous,  and  have  been  divided  into  several  sub- 
genera ;  those  to  which  the  name  Chcclodon  is  now  restricted  have 
the  body  mora  or  less  elliptical,  the  rays  of  the  dorsal  fin  forming  a 
tolerably  uniform  curve,  the  snoot  more  or  less  produced,  and  the 
pre-operculum  sometimes  furnished  with  a  small  tooth. 

In  some  of  this  section  one  or  more  of  the  soft  rays  of  the  dorsal 
fin  are  much  produced,  and  farm  a  long  filament;  and  others  are 
distinguished  by  their  having  very  few  spines  to  the  same  fin. 

Chotodon  vagabundai,  a  species  which  inhabits  the  ooasts  of  Ceylon, 
haa  the  body  of  a  pals  yellow  colour,  with  numerous  oblique  brownish' 
purple  lines;  the  dorsal  fin  is  blackish,  and  has  13  spinous  rays;  the 
caudal  fin,  or  tail,  ia  yellow,  with  two  black  bands;  the  anal  fin  is 
blackish  with  a  yellow  curved  longitudinal  band  ;  its  margin  ia  also 
yellow ;  a  broad  black  vertical  band  extends  through  the  eye ;  and 
the  part  anterior  to  this  band,  as  low  down  as  the  eye,  is  of  a  pinkish 
hue  with  yellow  streaks.  Its  length  is  from  6  to  12  inches;  the  scales 
on  the  body  are  large ;  those  on  the  head  are  rather  email. 
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Chittodtm  vagabmdui. 

The  next  nib-genus,  Ckdmen  (Las  Chelmous,  Cuv.),  is  distinguished 
by  the  form  of  the  snout,  which  is  much  elongated,  open  at  the  end 
only,  and  formed  by  a  great  elongation  of  the  intermaxillary  and 
tinder-jaw  bones. 

C.  rottratut,  a  species  which  inhabits  the  fresh  waters  of  India,  is 
of  a  silvery  hue  and  has  five  brownish  banda;  the  posterior  part  of 
ino  dorsal  On  ia  furnished  with  a  black  spot  encircled  with  white. 

This  fish  feeds  upon  insects,  and  ia  remarkable  for  its  mode  of 
procuring  them.  When  it  observes  a  fly  or  any  other  insect  on  a 
wood  or  hovering  over  the  water,  it  eject*  a  little  drop  through  its 


mal,  Et 


it  falls  i 


o  thei 


b  frequently  to  disable  the  little 


In  those  parte  where  0.  nxlratiu  abounds  it  is  frequently  kept  in 
vessels  of  water,  and  affords  much  entertainment  by  the  dexterity 
displayed  in  shooting  at  flies  which  are  placed  on  the  vessel  for  the 
purpose :  it  generally  approaches  to  within  five  or  six  inches  before 
the  drop  of  water  is  ejected. 

The  sub-genus  Heniochtti  differs  from  the  true  Cheetodon*  in  having 
the  anterior  spines  of  the  back  produced  into  a  long  filament,  which  ia 
nible  the  length  of  the  body. 


which  is  scalelesa  when  not  erected,  is  received  into  a  groove  formed 

by  the  scales  of  the  back. 

I/olocanlhui.  The  species  of  this  subgenus  have  a  large  spine  on  the 
angle  of  the  pre-operculum,  and  most  of  them  have  the  edge  of  the 
same  bone  serrated ;  they  are  found  both  in  the  Atlantis  and  Paoiflo 

The  next  subdivision,  Pomacanlhut,  has    the  body  of  a  more  Ble- 
ated form,  owing  to  the  sudden  rising  of  the  anterior  margin  of 
In.    The  only  apeciea  ' '         " 


the  dorsal  fin. 


]   from  the  American 


In  the  last  subdivision,  Plaiax,  the  species  may  be  known  by  the 
extremely  compressed  form  of  the  body,  the  large  vertical  dorsal  fin 
(which  hu  the  anterior  spines  almost  concealed  in  the  membrane), 
the  long  ventral  fins,  and  the  teeth.  Here,  in  addition  to  the  fine 
thickly-set  teeth,  there  are  some  in  front  which  are  trenchant,  and 
each  of  them  is  divided  into  three  point*. 

All  the  species  of  this  section  are  found  in  the  Indian  Ocean.  One 
has  been  found  in  a  fossil  state  at  Mount  Bolca. 

Plaiax  vtiptriilie  will  afford  an  example  of  this  section.  It  ia  found 
off  the  coast  of  Ceylon,  and  is  of  a  yellowish  colour;  the  dorsal,  anal, 
and  ventral  fins  are  brownish,  the  back  is  also  mottled  with  the  same 
colour,  and  a  dark  band  extends  downwards  through  the  eye  j  the 
base  of  the  caudal  fin  ia  dark  brorrn.  This  species  grows  to  a  large 
size,  and  is  found  in  rocky  situations,  but  more  commonly  in  deep 


The  two  species  of  Chaitodons,  of  which  figures  are  here  given, 
have  been  Detected  from  Mr.  J.  W.  Bennett's 'Fishes  of  Ceylon,'  a 
work  illustrated  by  beautiful  coloured  plates. 

(Cuvier,  Rlgne  Animal;  LacepMe,  HiXoire  Nalurrlle,  ia,  da 
Poiuoni;    Bloch,   Bittoire   Naiurtllt,    gtntralt    et  partidditrt,    da 

CHAFFINCH,  the  English  name  for  a  well-known  species  of 
Fringiila  ;  2*1(0.  of  Aristotle  and  the  Greeks  ;  Fringilta  and  FrigiUa 
of  Oeaner  and  others;  Franguello,  Frangueglio,  Fringuello,  and 
Spinoione,  of  the  Italiana;  Finaon,  Pincon,  Orinson,  and  Quinson,  of 
the  French;  Fink,  or  Buch-Fink  (Beech-Finch),  Edel-Fink,  Gemeine- 
Fink,  Schild-Yink,  of  the  Germans,  Aa ;  Fincke  and  Bofincte  of  the 
'  Fauna  Sueoioa ;'  Asgell-Arian,  Wine,  of  the  ancient  British ;  PrinaiOa 
caitbt  of  Tjnium    It  has  also  the  following  local  names  in  English :— 
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Spink,  Beech-Finch,  Pink,  Twink,  Skelly,  Shell- Apple,  Hone-Finch, 
Scobby,  Shilfa,  Chaffy,  Boldie. 

As  far  back  as  the  time  of  Belon  the  powerful  voice  of  this  bird 
was  remarked : — "  On  lea  garde  en  cage  pour  les  faire  chanter,  dont 
le  chant  est  si  puissant  qu'il  en  est  fascheux  "  (folio,  1555) ;  and  in 
the  small  quarto  (1557)  the  following  quatrain  is  printed  under  the 
figure  of  the  bird : — 

Four  bien  pinser  Ion  me  nom  Pinion, 
Qui  ay  la  voix  fort  hanltaine  et  puissant* ; 
Je  hay  le  chauld,  froidure  m'ett  plalBante ; 

En  ce  eontraire  est  a  tons  ma  facon. 

"The  passion  for  this  bird,"  says  Bechstein,  in  his  'Cage  Birds,'  "is 
carried  to  such  an  extent  in  Thuringia,  and  those  which  sing  well  are 
sought  for  with  so  much  activity,  that  scarcely  a  single  chaffinch  that 
warbles  tolerably  can  be  found  throughout  the  province.  As  soon  as 
one  arrives  from  a  neighbouring  country  whose  notes  appear  good, 
all  the  bird-catchers  are  after  it,  and  do  not  give  up  the  pursuit 
till  they  have  taken  it.  This  is  the  reason  why  the  chaffinches  in 
this  province  are  so  indifferent  songsters ;  the  young  ones  have  only 
bad  masters  in  the  old  ones,  and  they  in  their  turn  cannot  prove 
better." 

In  England  however  it  appears  to  have  been  appreciated.  The 
Hon.  Daines  Barrington,  in  his  paper  '  On  the  Small  Birds  of  Flight ' 
(the  bird-catcher's  expression),  observes  that  the  greatest  sum  he  ever 
heard  given  for  a  song-bird,  which  had  not  learned  to  whistle  tunes, 
was  five  guineas  for  a  Chaffinch  that  had  a  particular  and  uncommon 
note,  under  which  it  was  intended  to  train  others.  Bechstein  says 
the  Thuringians  have  been  known  to  give  a  cow  for  a  Chaffinch  with 
a  fine  voice. 

Bechstein,  after  describing  the  different  notes  that  express  its 
passions  and  wants,  among  which  the  often-repeated  cry,  'fink,  fink* 
(our  'twink1),  from  which  its  German  name  is  derived,  he  considers  to 
be  mechanical  and  involuntary,  thus  speaks  of  its  powers : — "  But 
what  makes  it  appear  to  still  more  advantage  among  other  birds  are 
its  clear  and  trifling  tones  that  seem  almost  to  approach  to  words ; 
in  fact,  its  warbling  is  less  a  song  than  a  kind  of  battement,  to  make 
use  of  a  French  word,  and  1b  expressed  in  German  by  the  word  schlag 
(trill),  which  is  used  to  designate  its  song  as  well  as  the  nightingale's. 
Some  chaffinches  have  two,  three,  four,  even  five  different  battexnens, 
each  consisting  of  several  strains,  and  lasting  several  minutes.  This 
bird  is  so  great  a  favourite  in  Germany  that  not  a  single  tone  of  its 
voice  has  escaped  the  experienced  ears  of  our  bird-fanciers.  They 
have  observed  its  nicest  shades,  and  are  continually  endeavouring  to 
improve  and  perfect  it  I  confess  I  am  myself  one  of  its  warmest 
admirers;  I  have  constantly  around  me  tho  best  songsters  of  its 
species,  and  if  I  liked  could  write  a  good  sized  volume  on  all  the 
details  of  its  music" 

The  following  chaffinch  songs,  or  melodies,  are  most  esteemed  in 
Saxony  and  Hesse.  Some  are  heard  in  the  woods,  but  they  are  rarely 
sung  with  a  clear  and  strong  voice.  If  the  bird  executes  well,  and 
adds  to  the  last  strain  the  sound  'fink,'  which  the  German  bird- 
catchers  translate  by  '  amen/  it  is  of  the  highest  value.  "  No  price," 
says  Bechstein,  "  will  be  taken  for  it :" — 

1.  The  'Double  Trill  of  the  Harz,'  in  Lower  Saxony.  2.  The 
1  Reiter  Zong,'  or  '  Rider's  Pull,'  first  heard  among  the  mineral  moun- 
tains of  Saxony  and  Voigtland.  3.  The  'Wine  Song,'  with  the  fol- 
lowing subdivisions,  namely : — The '  Fine,'  or '  Langafeld  Wine  Song ;' 
the  '  Bad  Wine  Song'  and  the  '  Sharp  Wine  Song,'  which  is  subdivided 
into  the  'Common  Sharp'  and  the  '  Ruhl  Sharp.'  4.  The  'Brauti- 
gam,'  or  '  Bridegroom  Song,'  also  divided  into  good  and  bad.  5.  The 
'  Double  Trill.'  One  of  these,  the  '  Double  Trill  of  Iamblach/  is 
only  to  be  acquired  in  the  house,  and  is  so  deep  and  powerful  that  it 
can  scarcely  be  conceived  how  the  larynx  of  so  small  a  bird  can  pro- 
duce such  sounds.  Bechstein,  who  makes  this  observation,  adds  that 
a  Chaffinch  which  sings  this  either  alone  or  with  the  *  Good  Bride- 
groom's Song'  (such  as  are  educated  at  Iamblach),  sells  at  Walters- 
hausen  for  eighteen  French  francs.  6.  The  '  Gutjar,'  or  '  Good  Tear 
Song,'  with  two  subdivisions.  Chaffinches  singing  this,  united  to  the 
'  Wine  Song'  of  Ruhl,  or  the  '  Sharp  Song,'  had  become  very  rare 
when  Bechstein  wrote,  and  fetched  high  prices.  7.  The  'Quakia 
Song;'  formerly  much  admired.  Bechstein  says,  "  I  believe  I  possess 
the  only  bird  that  is  now  to  be  found  which  sings  this.  To  be 
admired  the  '  Quakia '  must  be  united  with  the  '  Double  Trill '  This 
my  chaffinch  sings  also."  8.  The  'Pithia,'  or  'Trewethia,'  a  very 
uncommon  and  agreeable  song,  never  heard  but  in  the  depths  of  the 
Thuringian  mountains. 

For  the  different  modes  of  capturing  this  pretty  bird,  so  precious 
when  in  pefect  song  to  the  bird-fancier,  its  treatment  in  confinement, 
the  diseases  to  which  it  is  subject,  and  their  remedies,  we  must  refer 
the  reader  to  Bechstein' s  'Cage  and  Chamber  Birds,'  of  which  there 
is  an  English  edition  published  by  Bohn  (1858). 

The  following  description — and  the  bird  is  so  common  that  a  more 
particular  one  is  unnecessary— is  from  the  interesting  '  Journal  of  a 
Naturalist ' :— "  The  male  bird  is  remarkable  for  the  cleanliness  and 
trimness  of  his  plumage,  which,  without  having  any  great  variety  or 
splendour  of  colouring,  is  so  composed  and  arranged,  and  the  white 
on  his  wings  so  brilliant,  as  to  render  him  a  very  beautiful  little 


creature.  The  female  is  as  remarkable  for  the  quiet  unobtrusive 
tintings  of  her  dress;  and  when  she  lies  crouching  on  her  nest, 
elegantly  formed  of  lichens  from  the  bark  of  the  apple-tree,  and  faded 
mosses,  she  would  hardly  be  perceptible  but  for  her  little  bright  eyes 
that  peep  with  suspicious  vigilance  from  her  covert."  Temminck 
'  says,  that  in  autumn  after  the  moult,  the  colours  of  the  plumage  of 
the  male  are  more  bright  than  they  are  in  the  spring,  because  all  the 
feathers  of  the  upper  and  lower  parts  are  terminated  by  a  clear  ash- 
colour;  and,  at  the  season  of  love,  the  male  bird's  dress  becomes 
decked  with  pure  and  brilliant  colour,  without  the  aid  of  a  second 
moult,  the  edges  of  the  barbs  being  worn  away  with  use,  and  thus 
suffering  those  colours  which  had  been  hidden  to  appear  in  all  their 
beauty. 

Many  varieties  occur,  as  pure  white,  yellowish  white,  some  parts  of 
the  body  white.  The  usual  colours  with  a  white  collar ;  wings  and 
tail  white.  Aldrovandus  mentions  one  partly  yellowish  and  partly 
blackish. 

This  bird  inhabits  almost  all  the  countries  of  Europe;  it  is  per- 
manent in  the  southern  parts,  and  a  regular  bird  of  passage  in  the 
greatest  number  of  localities.  The  Prince  of  Canino  says  that  it  is 
very  common  near  Rome,  and  makes  its  passage  in  October,  when 
numbers  of  them  are  taken  for  the  table  among  other  small  birds  at 
Paretajo  and  Rocoolo,  but  in  much  the  larger  proportion,  500  chaf- 
finches being,  according  to  the  Prince,  captured  to  every  80  linnets, 
65  goldfinches,  80  green  grosbeaks  or  greenfinches,  &c,  kc  It  has 
been  stated  and  denied,  that  only  the  females  of  this  bird  are 
migratory  in  Europe.  On  this  point  Selby  observes,  "  In  Northum- 
berland and  Scotland  this  separation  takes  place  about  the  month  of 
November,  and  from  that  period  till  the  return  of  spring,  few  females 
are  to  be  seen,  and  those  few  always  in  distinct  societies.  The  males 
remain,  and  are  met  with,  during  the  winter,  in  immense  flocks, 
feeding  with  other  granivorous  birds  in  the  stubble  lands  as  long  as 
the  weather  continues  mild  and  the  ground  free  from  snow;  and 
resorting,  upon  the  approach  of  storm,  to  farm-yards  and  other 
places  of  refuge  and  supply.  This  separation  of  the  sexes  I  am 
induced  to  believe  takes  place  in  many  other  species,  with  respect  to 
their  migratory  movements,  as  I  have  before  remarked  in  the  account 
of  the  snow-bunting.  This  appears  also  to  be  the  case  with  the  wood- 
cock, having  observed  that  the  first  flight  of  these  birds  (which  seldom 
remain  longer  than  a  few  days  to  recruit,  and  then  pass  southward) 
consists  chiefly  of  females ;  whilst,  on  the  contrary,  the  subsequent  and 
latest  flight  (which  continue  with  us)  are  principally  composed  of 
males.  It  has  been  noticed  by  several  authors  that  the  arrival  of  the 
males,  in  a  number  of  our  summer  visitants,  precedes  that  of  the 
females  by  many  days ;  a  fact  from  which  we  might  infer  that  in  such 
species  a  similar  separation  exists  between  the  sexes  during  their 
equatorial  migration.  Knapp  ('  Journal  of  a  Naturalist ')  says, "  With 
us  (Gloucestershire)  the  sexes  do  not  separate  at  any  period  of  the 
year,  the  flocks  frequenting  our  barn-doors  and  homesteads  in  winter 
being  composed  of  both.  In  the  northern  parts  of  Europe  however 
the  females  are  said  to  migrate  to  milder  regions,  which  induced 
Linnaeus  to  bestow  the  name  of  Ccdcbt  upon  this  species."  White 
observes  upon  the  vast  flocks  which  he  saw  near  Selborne  towards 
Christmas,  all  of  which  were  hens.  Jenyns  says  that  it  collects  in 
flocks  at  the  approach  of  winter,  but  makes  no  mention  of  the  separa- 
tion of  the  sexes.  In  Middlesex  we  have  seen  in  winter  flocks  com- 
posed mostly  of  females,  but  we  have  also  seen  both  sexes,  about 
Christmas,  partaking  with  other  little  winged  pensioners  of  the  crumbs 
daily  thrown  out  for  their  support 

The  Chaffinch  feeds  principally  on  seeds.  We  are  however  com- 
pelled to  add  that  they  are  very  injurious  to  the  florist  and  gardener. 
"These  birds,"  says  Knapp,  "make  sad  havoc  with  some  of  our 
spring  flowers;  and  the  polyanthus,  in  March,  in  our  sheltered 
borders,  is  very  commonly  stripped  of  all  its  blossoms  by  these  little 
plunderers,  I  suppose  to  obtain  the  immature  seeds  at  the  base  of 
their  tubes.  ....  At  this  period  too  they  are  sad  plunderers  in 
our  kitchen  gardens,  and  most  dexterously  draw  up  our  young  turnips 
and  radishes  as  soon  as  they  appear  upon  the  surface  of  the  soil;  but 
after  this  all  depredation  ceases,  the  rest  of  their  days  being  spent  in 
sportive  innocence."  Selby  save  that  in  summer  it  feeds  much  upon 
insects  and  larvas,  and  that  he  has  witnessed  its  assiduity,  during  the 
autumn,  in  devouring  the  females  of  a  large  species  of  aphis,  that 
infests  the  trunks  and  stronger  branches  of  the  larch  and  some  other 
kinds  of  fir.  In  winter,  he  adds,  grain  and  other  seeds  constitute 
its  food. 

like  the  other  finches  it  builds  one  of  the  most  beautiful  nests,  and, 
as  Selby  observes,  always  accordant  with  the  particular  colour  of  its 
situation.  It  is  variously  placed  in  trees  and  bushes.  In  orchards 
an  old  apple-tree  is  a  favourite  situation.  Eggs,  four  or  five,  bluish- 
white,  tinged  with  pink  and  marked  with  fctreaks  and  spots  of 
purplish-red. 

CHAILLETIA'CEJS,  ChaiOetiadt,  an  obscure  natural  order  of 
PolypetalouB  Exogens,  some  of  whose  species  are  said  to  be  poisonous. 
They  are  very  near  Rhamnacecc,  from  which  they  differ  in  having  the 
stamens  alternate  with  the  petals,  and  five  hypogynous  glands.  The 
petals  are  small  scale-like  bodies  stationed  at  the  orifice  of  a  tubular 
calyx  ;  the  ovary  is  superior,  and  two  or  three  celled,  the  ovules  pendu- 
lous, the  fruit  somewhat  drupaceous,  and  the  seeds  without  albumen. 
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C  HALA'ZA,  that  part  in  a  seed  where  the  vessels  of  the  raphe  pua 
from  the  exterior  integument  or  primins,  end  expand  into  the  secun 
dine.  Id  the  common  almond  it  is  readily  seen  by  turning  the  taste 
inside  out  and  observing  that  part  which  corresponds  to  the  apex  of 
the  cotyledona.  When  the  foramen  of  a  seed  is  next  the  hiluiu,  the 
chalaza  is  most  conspicuous  ;  but  when  the  foramen  ie  at  the  ap< 
a  seed,  the  chalaza  will  then  be  in  contact  with  the  hilum,  with  which 
it  must  necessarily  be  then  confused. 

CHALCEDONY.    [Ahatb.] 

CHA'LCIDES,  Daudin'a  name  for  a  family  of  Lizards,  which,  like 
the  Seps-Lixards,  are  veiy  long  and  serpent-like ;  but  whose  scales, 
instead  of  being  imbricated  or  disposed  like  tiles,  are  rectangular,  and 
form,  like  those  of  the  tail  in  the  ordinary  lizards,  transverse  bonds 
which  do  not  intrench  upon  each  other.  Some,  says  Cuvier,  have  a 
ridge  on  each  side  of  the  trunk,  and  the  tympanum  still  very  apparent. 
They  approach  the  Cordyli,  as  the  Seps-Lizards  approach  the  Scinla, 
and  lead  by  several  relations  to  the  Shdtopuiida  and  Ophaaurt.  Tbe 
Ckalcida  have  four  lege,  but  they  are  little  developsd,  and  the 
extremities  may  be  considered  as  in  a  degree  rudimentaiy ;  for  some 
of  them  cannot  be  said  to  be  furnished  with  more  than  one  well- 
formed  toe  on  each  foot,  though  there  are  traces  or  rudiments  of 
more.     Cuvier  thus  arrangss  the  family  : — 

A  species  with  Eve  toes  from  the  East  Indies,  Laoerta  Sep*  of 
LinuEeus. 

A  species  with  four  toes,  Lacerta  tttradactyln  of  Licfpade ; 
Chalcti  ttlradactyla.  Tbe  genus  Tetradactylut  of  Merrem  ;  Sauroptet 
of  Fitzinger. 

A  section  which  hare  the  tympanum  concealed,  and  leading 
directly  to  the  Jlimana  (CTiirofta),  and  thence  to  the  Antphub/zita. 
Of  these,  there  is  a  species  with  five  toes,  forming  the  genus  Chalcidet 
of  Fitzinger. 

A  species  from  Brazil,  with  four  toes  before,  and  Ave  behind, 
Ilderodactylut  imbricaiut  of  Spix. 

A  species  with  four  toes  on  each  foot,  forming  the  genus  Brachfpui 
of  Fitzinger. 

A  species  from  Guyana,  with  five  toes  before,  and  three  behind,  but 
reduced  to  email  tubercles  so  little  visible  that  the  species  has  been 
regarded  at  one  time  as  having  three  toes,  and  at  another  as  having 
but  one.  Cuvier  adds,  that  on  the  first  supposition,  it  is  the  Ckalcidt 
of  Laoepede,  pi.  xxxiL ;  the  Chamtaavra  Cophiat  of  Schneider ;  the 
genus  Chalet*  of  Herrem;  and  the  genus  Cophiai  of  Fitzinger;  and 
that  upon  the  second  hypothesis,  it  is  the  Chaicidt  numodaclyU  of 
Daudin ;  the  genus  Calohiu  of  Merrem ;  but,  adds  Cuvier,  all  these 
genera  resolve  themselves  into  a  single  species. 


CHALCIDIDiE.  «» 

Chaleit  tetradattyla  has  been  given  as  an  example  of  the  family. 
It  is  the  SauropAii  Sepi  of  Fitzinger,  and  under  the  name  of  S.  ittra- 
daetyli*  is  referred  by  Gray  to  his  family  Cordyla.     [Sauru.] 


CHALCrDlDJi,  a  family  of  Hymenopteroua  Insects,  of  the  Motion 
Pupivora  (Latreille).  Nearly  all  the  species  are  exceedingly  minute. 
Many  ore  very  brilliant,  their  colours  consisting  of  various  shades 
of  green,  blue,  or  copperlike  hues  ;  in  some  of  the  sections  however 
block  is  the  prevailing  colour.  Tbe  thorax  is  usually  large  in  pro. 
portion  to  the  body,  and  the  latter  is  often  of  a  compressed  form, 
and  joined  to  the  thorax 
by  a  distinct  long  petiole 
or  stalk,  as  in  Chalet* 
etavipet,  which  is  one  of 
the  largest  of  the  British 
species,  measuring  from 
tip  to  tip  of  the  wings 
when  expanded  upwards 
of  half  an  inch  ;  it  is  of 
a  dull  block  colour,  and 
remarkablefortheexces- 
Hive  development  of  the 
coiito  and  femora  of  the 
hinder  legs;  the  latter 
are  of  a  reddish  hue, 
and  armed   with  eight 


i  found  on  the  leaves  of  shrubs  ii 


the  binder  tibial  ai 
marshy  situations. 

In  the  species  just  described  the  oviduct  is  short,  and  hidden 
beneath  the  abdomen,  a  circumstance  very  common  in  this  tribe  ; 
in  some  however  the  oviduct  is  very  long,  equalling  or  exceeding  the 
body  in  length.  This  is  the  case  in  the  genus  GaUimone,  a  group 
the  species  of  which  have  very  brilliant  colours,  principally  green,  and 
deposit  their  eggs  in  the  larva)  of  the  Gall  Insects  (Gynipida),  an 
operation  which  their  long  bristle-like  ovipositors  enable  them  readily 


, lily 

perform.     Here,  as  in  the  genus  Chalcii,  the  body  is  compressed. 
Many  of  the  species  however  have  that  part  depressed.     One  of  tbe 


most  striking  characters  in  the  Chalcidida  Is  in  the  wings,  which 

■o  almost  destitute  of  nervures.      Most  commonly  there  is  in  the 

iperior  wing  a  single  nervnre  springing  from  the  base  and  running 

irallsl  with  the  exterior  margin  for  about  one-third  of  the  whole 

agtli  of  the  wing.    It  then  slopes  upwards  and  joins  the  margin 

<elf ;  and  a  little  beyond  the  part  where  the  slope  takes  place  there 

a  small  short  ramification  thrown  out  obliquely,  which  is  generally 

thickened  towards  the  extremity,  and  forms  a  little  dark  spat.    The 

antenna}  are  always  elbowed,  that  Is,    the  terminal  joints  are  bent 

forward  at  an  angle  with  the  basal  joint.      We  have  observed  that 

when  these  little  insects  are  about  to  leap,  which  a  great  portion 

of  them   have  tii*  power  of  doing,   they   invariably  bend  their 
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antenna)  under  the  body,  and  it  appeared  that  this  organ  was  used 
in  making  the  spring.  If  thia  should  be  the  case,  it  would  be  a 
moat  extraordinary  use  to  make  of  those  parts,  which  are  usually  con- 
sidered either  as  organs  of  hftayfag  or  touch.  We  may  observe  that 
the  species  which  we  found  to  possess  this  power  in  a  high  degree 
had  immensely  thick  antenna,  and  the  hind  legs,  'the  usual  leaping 
organs,  do  not  appear  at  all  adapted  for  that  purpose,  nor  can  we 
discover  any  other  part  that  is.  Although  in  0.  clavipes  (the  species 
figured)  the  hinder  femora  are  thick,  yet  it  does  not  possess  the  power 
of  leaping;  and  when  we  examine  the  structure  of  this  part,  we  find 
that  it  differs  much  from  the  thickened  thigh  of  leaping  insects.  It 
is  formed  upon  the  same  type  as  the  same  part  in  some  of  the  Donacia 
tribe  (among  beetles),  which  appears  to  be  used  for  clinging ;  and  this 
species,  inhabiting  marshy  situations,  would  probably  require  such  a 
clinging  apparatus  for  the  same  reason  as  the  Donacia  do,  namely,  to 
keep  them  from  falling  into  the  water.  A  figure  of  the  leg  of  a 
species  of  Donacia  is  given,  to  show  the  resemblance  both  in  the 
femur  and  curved  tibia. 

The  Ckalcidida  are  all  parasitical  in  their  larva  state.  Some 
are  so  minute  as  to  undergo  their  metamorphosis  in  the  eggs  of  other 
insects.  The  chrysalides  of  some  of  the  lepidopterous  insects  not 
^infrequently  form  the  nidus  of  an  immense  number  of  these  little 
insects.  One  species  of  Ckalcit  generally  confines  its  attacks  to  the 
chrysalis  of  one  species  of  lepidopterous  insects;  but  occasionally  we 
have  reared  more  than  one  species  of  the  Ckalcidida  from  the  same 
chrysalis. 

Mr.  Walker,  a  gentleman  who  has  written  much  on  this  group  of 
insects,  loojw  upon  it  as  a  great  section  of  Hymcnoptera  rather  than 
a  family,  and  his  views  appear  to  us  correct.  The  Ckalcidida  are 
divided  by  him  into  two  sections,  which  he  calls  Chalcides  Pentameri 
and  Chalcida  Tctrameri,  names  applied  from  their  having  five  or  four- 
jointed  tarsi ;  each  of  these  sections  is  again  subdivided  into  several 
families,  the  species  of  which  are  exceedingly  numerous.  Mr.  West- 
wood,  who,  as  well  as  Mr.  Walker,  has  paid  great  attention  to  this  inter- 
esting group,  states  that  there  are  probably  1500  species  in  England. 
CHALCOLITE,  a  mineral  of  a  green  colour  containing  Uranium. 
[Uranium.] 

CHALI'COMYS,  a  genus  of  Rodent  Mammalia,  allied  to  the  beaver. 
From  Eppelsheim ;  in  Tertiary  beds. 

CH  ALICOTHE'RIUM,  a  genus  of  Fossil  Pachydermatous  Animals 
allied  to  the  Tapirs,  comprising  two  species  found  at  Epplesheim, 
about  12  leagues  south  of  Mayence,  in  sand,  supposed  to  be  of  the 
Second  Tertiary  or  Miocene  period  of  LyelL  (Kaup,  Description 
dOssemens  Fouilct,  Darmst.,  1832.) 

CHALILITE,  a  mineral  belonging  to  the  group  of  Zeolites.  It 
occurs  massive.  Its  fracture  is  splintery  and  flat  conchoidaL  Hard- 
ness 4 '5.  Colour  deep  reddish-brown.  Lustre  between  vitreous  and 
resinous.    Translucent  on  the  edges.    Specific  gravity  2*252. 

By  the  blowpipe  it  becomes  white,  and  spreads  out ;  with  carbonate 
of  soda  it  effervesces,  and  fuses  with  some  difficulty  into  a  white  bead 
with  a  pearly  lustre ;   with  borax  it  fuses  into  a  colourless  glass. 
It  is  found  in  the  county  of  Antrim,  Ireland. 
Analysis  by  Dr.  Thompson  : — 

Silica 86*56 

Alumina 26*20 

lime 10*28 

Peroxide  of  Iron 9*28 

Soda 2*72 

Water 16*66 


101*70 


CH ALIMUS,  a  genus  of  Entomostracous  Crustacea  allied  to  Caligus. 
[Calious.1 

CHALK  FORMATION  and  CRETACEOUS  GROUP,  in  Geology, 
consist  of  the  upper  strata  of  the  Secondary  series  immediately 
below  the  Tertiary  series  and  superincumbent  on  the  Wealden,  or 
where  that  is  wanting,  on  the  Oolitic  system.  This  group  is  common 
to  Europe,  and  also  to  at  least  a  part  of  Asia.  It  consists  of  chalk 
resting  upon  either  an  arenaceous  or  argillaceous  deposit.  The  Chalk 
bears  a  remarkably  uniform  mineralogical  character  over  a  surface 
extending  from  the  British  Islands  through  Northern  France,  Northern 
Germany,  Denmark,  and  Sweden,  into  both  European  and  Asiatic 
Russia.  (Do  La  Beche, '  Res.  in  Theor.  GeoL')  The  Cretaceous  system 
is  subdivided  into  the  following  strata : — 

!  Upper.  1.  Meestricht  beds  .  „■ 
Lower.  2.  Chalk  with  flints  .  . 
Marly.  3.  Chalk  without  flints, 
and  Chalk  with  marl 
!  Upper  Greensand 
Gault 
Lower  Greensand  {Neocomitn)    . 

The  area  over  which  this  system  prevails  in  England,  and  the  various 
strata  which  it  oontains,  have  been  well  defined  by  geologists. 

The  Cretaceous  Group  occupies  nearly  the  whole  of  the  south- 
eastern part  of  England.  A  line  drawn  from  Crewkerne  on  the  south- 
west to  Hunstanton  on  the  north-east  forms  its  western  boundary ; 
and  it  extends  from  this  line  to  the  east  coast,  with  the  exception  of 
•  small  part  on  the  south-east.    It  is  also  found  on  the  north  of  the 


In  which  numerous  species  of 
marine  fossils  are  found. 


Wash  forming  the  Wolds  of  Lincolnshire.  It  is  intersected  bv  the 
Humber  and  constitutes  also  the  Wolds  of  Yorkshire.  It  terminates 
near  Flamborough  Head  at  Speeton,  about  six  miles  north  of  that 
promontory.  The  same  formation  appears  to  prevail  in  the  north  of 
France,  extending  to  the  Cretaceous  district  of  Aix-la-Chapelle.  The 
Chalk,  or  upper  portion  of  the  system,  is  in  some  parts  covered  with 
the  strata  of  the  Tertiary  series ;  in  other  parts  it  is  denuded.  The 
Greensand  crops  out  round  its  edge,  which  is  broken  and  interrupted 
in  many  places  where  the  lower  strata  appear. 

On  the  north-east  the  Chalk  appears  in  a  narrower  belt  along  the  cliff 
from  near  Cromer  to  Hunstanton.  From  Cromer  along  the  coast  to  the 
mouth  of  the  Thames,  and  along  the  north  bank  of  that  river,  it  is  con- 
cealed by  the  upper  strata,  which  extend  a  considerable  distance  inland. 

Beginning  with  Norfolk  and  proceeding  southwards,  the  boundary 
line  between  the  Chalk  and  the  superior  strata  is  about  4  miles  east 
of  Snettisham,  2  miles  west  of  Diss,  8  miles  east  of  Mildenhall, 
between  4  and  5  miles  west  of  Burv  St.  Edmunds,  continuing  to  the 
north-east  of  Hertfordshire  by  Hertford  and  near  St.  Alban's,  to  S  miles 
south-east  of  Wendover. 

In  the  northern  part  of  this  district  the  Chalk  has  in  a  few  places 
been  partially  denuded.  On  the  north-east  there  is  a  small  piece  of 
Chalk  along  the  banks  of  the  Bure.  The  town  of  Norwich  also  stands 
upon  Chalk,  which,  in  its  vicinity,  extends  along  the  banks  of  the 
Yare  and  Wensum.  There  is  a  piece  of  Chalk  likewise  at  each  side 
of  small  parts  of  the  Stour  and  of  the  Orwell.  The  strata  super- 
incumbent on  the  Chalk  series  extend  a  little  beyond  Uxbridge  on  the 
west,  and  then  run  in  a  narrow  tongue  to  the  north-west,  3  miles 
south  of  Wendover,  which  intervening  space  at  that  point  is  the 
whole  width  of  the  denuded  Chalk,  Wendover  being  there  its  western 
limit.  The  Chalk  becomes  wider  towards  the  south-east,  taking  in 
Maidenhead ;  it  is  again  partially  covered  a  little  to  the  west  of  that 
place,  and  continues  in  a  very  uneven  line  to  Reading,  Newbury,  and 
a  little  to  the  east  of  Marlborough.  The  Tertiary  strata  then  run 
from  west  to  east  by  Kingsclere,  Basingstoke,  Guildford,  to  3  miles 
north  of  Dorking,  round  by  the  Darent,  and  appear  near  Woolwich 
and  Greenwich.  Another  detached  portion  appears  in  the  north-west 
of  Kent,  taking  in  the  Isle  of  Sheppey,  and  continues  from  the  sestuary 
of  the  Medway  along  the  coast  to  the  Isle  of  Thanet.  The  Chalk  is 
covered  on  the  west  and  north  of  Canterbury  and  at  Sandwich ;  tha 
beds  which  cover  it  terminate  on  the  coast  at  Deal  On  the  south 
coast,  from  Worthing  westward,  the  Chalk  is  again  concealed  by  the 
superincumbent  series,  extending  nearly  in  a  straight  line  through 
Chichester  as  far  as  a  little  to  the  east  of  Salisbury ;  it  then  continues 
in  a  south-west  direction  nearly  as  far  as  Dorchester.  The  Chalk 
passes  entirely  across  the  Isle  of  Wight  nearly  from  east  to  west,  in 
a  narrow  ridge  consisting  of  vertical  strata,  from  Culver  Cliff  to 
Compton  Bay ;  there  is  also  a  small  piece  on  the  south  of  the  island. 
The  limits  of  the  Chalk  on  the  other  side,  where  it  is  bounded  by  the 
outcropping  of  the  lower  strata  of  the  system,  remain,  to  be  noticed. 
The  dins  of  the  whole  of  the  Isle  of  Thanet  are  composed  of  Chalk. 
The  chalk-cliffs  again  commence  near  Deal,  and  are  continued  past 
Dover  to  East  Weare  Bay,  a  distance  of  about  13  miles.  As  the 
Chalk  rises  from  Dover  towards  Folkstone  the  upper  beds  disappear, 
and  the  cliffs  consist  entirely  of  the  lower  members  of  tbat  stratum. 
The  rise  of  the  Marly  Chalk  occurs  about  14  mile  to  the  east  of  the 
escarpment  of  Folkstone  Hill,  which  is  566  feet  high.  Just  at  the 
rise  of  this  bed  there  is  a  very  copious  and  perennial  spring  called 
Lydden  Spout.  About  2000  paces  west  of  this  spring  the  cliff  recede* 
from  the  sea,  and  the  intermediate  shore  thence  to  Copt  Point  is 
occupied  by  a  mass  of  ruins  which  has  fallen  from  above.  The  sudden 
transition  from  the  chalk-cliffs  is  very  remarkable.  Turning  inland 
the  chalk-range  is  bounded  on  the  south  by  the  outcrop  of  the  Green- 
sand strata,  which  extend  4  miles  north  of  Ashford,  3  miles  north  of 
Maidstone,  and  is  out  by  the  Medway,  whence  it  forms  a  line  curving 
outward  to  the  south  as  far  as  the  Darent,  where  it  is  5  miles  north 
of  Sevenoaks.  Merstham  is  on  the  boundary,  which  then  continues 
in  nearly  a  west  direction,  immediately  north  of  Reigate  to  Box  Hill, 
near  Dorking,  and  thence  to  Guildford,  leaving  a  veiy  narrow  ridge  of 
Chalk.  From  Guildford  to  a  point  about  2  miles  from  Faraham  there 
is  a  remarkable  ridge,  called  the  Hog's  Back,  produced  by  an  upthrow 
of  the  Chalk  and  the  breaking  off  of  the  southern  portion  of  the  curve. 
The  coast  between  Copt  Point  and  Beachy  Head,  near  these  respective 
points,  is  occupied  on  each  side  by  the  Greensand,  and  the  inter- 
mediate space  by  the  Wealden  Clay  and  Hastings  Sand :  the  two 
latter  do  not  belong  to  this  series,  being  lower  denuded  strata.  The 
Sussex  chalk-range,  or  South  Downs,  commences  at  Eastbourne,  near 
Beachy  Head,  and  continues  thence  along  the  coast  beyond  Shoreham 
and  onwards  in  a  west-by-north  direction.  The  Greensand  bounds  it 
on  the  north,  and  leaves  a  range  of  Chalk  varying  from  8  to  3  miles 
in  breadth.  About  8  miles  south-west  of  Petersfield  the  Greensand 
again  sinks  below  the  Chalk,  which  is  connected  with  the  north  range 
by  the  Alton  chalk-hills,  running  from  near  Farnham  to  near  Butser 
Hill  (917  feet). 

It  now  remains  to  define  the  boundary  of  the  Chalk  from  Dorsetshire 
on  the  south-west  to  Norfolk  on  the  north-east.  It  has  been  thus 
described  by  Dr.  Fitton  : — "The  great  range  of  the  chalk-escarpment 
in  the  interior  of  England,  which  stretches  like  the  shore  of  a  sea  or 
lake  from  Crewkerne  in  Dorsetshire  to  the  north-east  of  Dunstable  in 
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Bedfordshire,  is  perfectly  analogous  in  structure  and  appearanoe  to 
the  Downs  of  Surrey  and  Sussex.  It  is  interrupted  by  three  or  four 
indentations  or  gulfs ;  one  of  great  width,  opening  towards  the  west 
between  Crewkerne  and  the  heights  about  Stourhead,  in  South  Wilt- 
shire ;  another  expanding  to  the  north-west*  and  terminating  in  the 
defile  where  the  Thames  euts  through  the  chalk  in  its  way  to  the 
south-east  from  Buckinghamshire  and  Oxfordshire.  The  vales  of 
Pewsey  and  of  Warminster  are  intermediate  bayB  of  the  same  general 
structure,  but  of  smaller  dimensions ;  and  all  these  valleys  are  appa- 
rently the  result  of  denudation,  aided  by  previous  disturbance  of  the 
strata,  which  has  carried  away  the  chalk,  and  laid  bare  to  various 
depths  the  strata  beneath  it."  ('  Geol.  Tran./  2nd  series,  vol.  iv.  part 
2nd.,  p.  243.)  From  the  heights  near  Dunstable  the  Upper  Chalk 
range  passes  through  the  north-west  of  Hertfordshire,  by  Hitchin 
and  Baldock,  to  Barkway  and  Royston  Downs,  and  thence  by  Balsham 
and  Newmarket  into  Suffolk  by  Mildenhall,  2  miles  west  of  Brandon, 
4  miles  west  of  Downham,  by  Narborough,  and  on  to  Snettisham. 
The  chalk-hills  decline  rapidly  in  height  in  the  north-east  pf  Bedford- 
shire.  Kensworth  Hill  is  904  feet  above  the  level  of  the  sea ;  the 
hills  east  of  that  town  are  850  feet  high.  Lilleyhoe  is  664  feet ; 
Barkway  Windmill,  513  feet;  the  station  near  Royston,  484  feet; 
Balsham,  on  the  east  of  Cambridge,  380  feet ;  Newmarket  station, 
267  feet;  Brandon,  in  Suffolk,  190  feet  The  chalk-hills  stretching 
from  Cambridgeshire  to  the  north-west  coast  of  Norfolk  rise  nowhere 
probably  above  600  feet  in  height,  bounding  "the  fen  country  like 
the  low  shore  of  a  sea.1' 

The  Chalk  Inland  Range  is  highest  towards  the  central  part  between 
Wiltshire  and  Hertfordshire.  In  departing  from  that  central  tract 
the  rise  is  comparatively  small  both  towards  Devonshire  on  the  south, 
as  well  as  in  the  counties  northwards.  The  Chalk  nearly  disappears 
in  Devonshire,  a  few  insulated  portions  only  appearing  there,  prin- 
cipally upon  the  coast  between  Sidmouth  and  Lyme,  and  along  a  line 
from  Beaminster  through  Chard  and  White  Stanton.  The  transition 
from  the  Chalk  to  the  Greensand  is  here  distinctly  seen,  especially  on 
the  south-west  of  Axmouth,  where  sections  of  the  subjacent  beds  are 
exposed  in  the  cliffs.  In  many  parts  of  the  chalk-range  the  upper 
and  lower  strata  are  well  defined  even  by  the  outward  features ;  a 
marked  difference  appearing  in  the  vegetation  and  general  aspect. 
The  Upper  Chalk  has  usually  layers  of  flint  nodules  occurring  at 
regular  intervals,  and  is  softer  than  the  Lower  Chalk.  At  Sandown 
Bay,  in  the  Isle  of  Wight,  the  latter  stratum  is  defined  by  a  layer  of 
distant  and  insulated  flints  which  separates  it  from  the  Flinty  Chalk 
above ;  it  is  sometimes  of  a  grayish  colour,  as  is  also  the  bed  of  Marly 
Chalk  immediately  beneath  it.  This  Marly  Chalk  is  of  a  tenacious 
nature,  and  sustains  the  water  which  descends  through  the  Chalk ; 
in  consequence,  a  line  of  ponds  has  been  produced  along  the  bottom 
of  the  escarpment  of  the  South  Downs.  The  Malm-Land,  remarkable 
for  its  fertility,  is  the  soil  over  the  lowest  beds  of  Marly  Chalk.  The 
Malm-Rock,  immediately  below  the  Marly  Chalk,  consists  of  stony  beds 
belonging  to  the  Upper  Greenland  formation.  Salisbury  Plain,  which 
is  more  than  25  miles  in  extent  from  west  to  east,  and  12  miles  from 
north  to  south,  is  occupied  by  the  Upper  Chalk.  Though  it  has  many 
inequalities  of  surface,  it  would  be  almost  destitute  of  water  but  for 
the  Avon  and  its  branches,  which  traverse  it  But  in  the  tracts 
occupied  by  the  Lower  Chalk,  and  still  more  in  the  Chalk  Marl,  there 
are  few  vallevs  without  streams ;  hence,  as  well  as  owing  to  the  dif- 
ference of  soil,  the  vegetation  differs  also,  and  the  luxuriance  of  the 
lower  regions  affords  a  strong  contrast  to  the  barrenness  of  the  higher 
downs.  The  village  of  Dunstable  stands  on  the  Lower  Chalk,  which 
may  be  distinctly  traced  from  Totternhoe  through  Houghton  Regis, 
Upper  Sundon,  and  Streatley. 

Accurate  measures  of  the  entire  thickness  of  the  Chalk  have  rarely 
been  made  in  England.  The  following  are  however  approximate 
numbers  taken  from  the  best  authorities.  Sir  Henry  De  La  Beche's 
estimate  of  the  average  thickness  of  this  stratum  is  700  feet  Dr. 
Conybeare  considers  it  to  range  from  600  to  1000  feet  The  height 
of  the  cliff  at  Beachy  Head,  which  at  the  summit  includes  part  of  the 
Flinty  Chalk,  and  goes  down  very  nearly  to  the  Upper  Greensand,  is 
only  535  feet;  350  feet  is  the  thickness  of  the  Flinty  Chalk  at  Dover. 
If  then  250  feet  are  added  for  the  remainder  of  that  division  at 
Beachy  Head  the  aggregate  thickness  of  the  chalk  on  the  Sussex 
coast  may  be  estimated  at  about  800  feet  At  Wendover  Hill  the 
total  thickness  of  chalk  is  considered  something  more  than  500  feet 
At  Diss,  in  Norfolk,  it  was  found  by  boring  to  be  510  feet.  The 
great  variation  in  thickness  is  ascribed  in  part  to  the  unequal  removal 
and  abrasion  of  the  upper  strata,  and  in  part  to  the  original  inequality 
in  the  thickness  of  the  Chalk  itself. 

Greensand. — The  general  position  of  this  stratum  has  been  suffi- 
ciently indicated  in  describing  the  boundary  of  the  Chalk,  the  former 
outcropping  round  the  latter  in  an  uneven  line,  in  some  places  much 
wider  than  in  others. 

The  Upper  Greensand  commences  immediately  on  the  north  of 
Copt  Point,  beyond  Folkstone,  where  the  succession  of  the  various 
beds  of  the  system  is  best  seen.  Here  the  Upper  Greensand  is  of 
comparatively  small  thickness,  and  occupies  a  very  narrow  belt  round 
the  Chalk,  running  in  a  west-north-west  and  then  in  a  westerly 
direction,  as  already  defined  in  describing  the  chalk  boundary.  It 
assumes  a  new  character  near  Godstone,  and  is  there  more  distinctly 


marked.  The  firestone  obtained  in  that  part  of  the  country  is  in  the 
Upper  Greensand,  occupying  four  beds  separated  by  seams  of  stratifi- 
cation; the  thickness  of  the  first  two  beds  is  respectively  1  foot 
9  inches  and  1  foot  4  inches ;  the  two  others  are  only  10  inches  each. 
This  stone  is  extensively  quarried  between  Godstone  and  Reigate. 
Continuing  still  in  a  narrow  belt  to  Guildford,  the  Upper  Greensand 
forms  a  slight  projection  along  the  foot  of  the  Hog's  Back ;  from 
Farnham  by  Selborne  and  Petersfield  to  the  south  of  Petworth,  this 
stratum  runs  out  beyond  the  foot  of  the  chalk-escarpment  like  a  step 
or  terrace.  Near  Petersfield  it  is  remarkable  for  its  width,  which  is 
there  2  miles,  a  much  greater  extent  than  at  any  other  part  A  little 
east  of  Petersfield,  for  a  short  space,  this  stratum  entirely  disappears ; 
it  then  continues  in  a  narrow  belt  along  the  north  escarpment  of  the 
South  Downs.  This  formation  is  but  partially  disclosed  along  the 
base  of  the  central  ridge  of  Chalk  in  the  Isle  of  Wight,  but  it  is 
distinctly  seen  along  the  escarpments  of  the  Under-Cliffj  its  step-like 
projection  beyond  the  Chalk,  as  seen  in  Western  Sussex,  1b  likewise 
observable  here  in  several  places. 

In  the  Isle  of  Purbeck  the  Greensand  runs  in  a  narrow  band  on  the 
south  escarpment  of  the  Chalk,  but  there  the  separation  of  the  Upper 
and  Lower  Greensands  has  in  a  great  measure  disappeared,  and  the 
latter  is  greatly  reduced  in  thickness  or  wholly  united  with  the  Upper 
Greensand.  The  Black  Down  Hills,  in  Devonshire,  are  composed  of 
Greensand;  the  two  beds  thus  united  wanting  the  intermediate 
Gault  These  hills  are  distinguished  by  the  uniform  level  of  their 
summits ;  and,  when  cursorily  viewed,  appear  to  be  composed  of  hori- 
zontal or  nearly  horizontal  beds  of  Greensand,  with  here  and  there 
an  occasional  patch  of  Chalk.  It  is  found  however  that  the  rocks 
composing  these  hills  have  been  fractured  subsequently  to  their 
deposition,  and  that  the  valleys  mostly  are  lines  of  faults  having  a 
general  northerly  direction.     At  some  parts  there  are  faults  which 


do  not  form  valleys.  In  a  section  across  a  southern  part  of  the 
hills  the  Chalk  and  Greenaand  seem  to  form  a  continuance ;  Greensand 
being  on  one  side  of  a  vertical  section,  and  Chalk  on  the  other.  In 
the  yellowish  sand,  near  the  surface,  at  the  Barnscombe  side  of  the 
Beacon  Hill,  brown  iron  ore  is  found  in  polished  fragments  of  very 
high  lustre.  Whetstones  are  obtained  from  the  Black-Down  Hills, 
the  manufacture  of  which  occupies  a  great  number  of  the  neighbouring 
inhabitants.  The  quarries  are  driven  in  direct  lines  into  the  hill, 
almost  horizontally,  about  80  feet  below  the  top  of  the  hilL  The 
stones  from  which  the  whetstones  are  cut  are  irregular  concrete 
masses,  imbedded  in  a  looser  sand,  and  more  properly  belong  to  the 
Lower  Greensand  stratum ;  but  the  different  strata  of  the  Greensand 
of  these  hills  are  not  distinguished  by  Dr.  Fitton,  as  the  Gault 
between  the  Upper  and  Lower  Greensand  is  entirely  wanting.  The 
Upper  Greensand  is  not  distinctly  marked  in  the  great  south-western 
escarpment  of  the  Chalk  till  beyond  the  Stour,  from  the  north  bank 
of  which  it  extends  northward  for  about  10  miles  to  Shaftesbury, 
and  continues  thence  round  the  Yale  of  Wardour.  On  the  south  side 
of  the  Yale  of  Wardour  the  upper  beds  of  this  stratum  are  concealed 
at  the  foot  of  the  chalk-hills,  but  the  lower  beds  shoot  out  into 
plateaus,  which  form  the  tops  of  the  hills  all  the  way  from  Shaftes- 
bury along  the  south  side  of  the  Yale  of  Wardour.  On  the  north 
side  of  the  vale,  the  whole  series  of  the  Upper  Greensand  rises 
abruptly  and  forms  a  narrow  ridge  of  unequal  height  At  the  north 
of  the  valley  this  stratum  appears  to  consist  of  two  portions :  that 
which  immediately  succeeds  the  Chalk  is  the  same  as  the  firestone  of 
Surrey ;  the  other  is  equivalent  to  the  Malm-Rock  of  Sussex,  and 
abounds  in  chert  In  a  well  sunk  at  Ridge  the  Upper  Greensand  is 
distinguished  into  four  different  strata,  their  aggregate  thickness 
being  100  feet  The  Upper  Greensand  is  not  nearly  so  conspicuous 
inland  as  near  the  coast;  from  the  Yale  of  Wardour  it  does  not  occur 
again  till  the  Yale  of  Pewsey.  The  town  of  Devizes  stands  upon  a 
platform  of  the  Upper  Greensand,  which  is  there  about  480  feet  above 
the  sea.  It  occurs  again  at  Swindon,  and  then  at  Tetsworth,  whence 
it  continues  in  a  narrow  belt  and  in  a  north-east  direction  beyond 
Cambridge. 

The  Upper  Greensand  consists  in  some  places  of  a  soft  marly 
sand,  traversed  in  every  direction  by  stem-like  cylinders,  having 
within  them  cores  of  darker  green  matter;  it  also  contains  some 
irregular  masses  of  a  bright  brown  or  orange  hue,  but  the  greater 
part  is  composed  of  gray  calcareous  marl,  resembling  the  lowest 
chalk,  but  so  thickly  interspersed  with  green  particles  as  to  entirely 
assume  their  colour.  The  green  particles,  according  to  analysis,  are 
found  to  consist  of — 

Silica 48-5 

Black  Oxide  of  Iron 22 

Alumina 17 

Magnesia        ....  8*8 

Water .    .      7 

Potash    .  .  traces 
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The  thiokness  of  this  series  near  Folkstone  is  from  25  to  30  feet : 
at  Godstone  it  increases  considerably,  and  the  depth  of  the  wells 
sunk  through  it  in  the  Malm-Rock  strata  of  Hampshire  varies  from 
60  to  100  feet.  In  Western  Sussex  the  thickness  is  between  70  and 
80  feet  It  is  about  70  feet  in  the  Isle  of  Wight  The  thickness  of 
the  Greensand  at  Black  Down  is  about  100  feet,  probably  from  60  to 
80  feet  in  the  Vale  of  Wardour,  and  from  30  to  50  feet  near  Swindon. 
At  Cambridge  it  is  not  more  than  18  inches;  thence  through  West 
Norfolk  tho  stratum  is  nowhere  distinctly  seen.  At  Hunstanton 
the  beds  which  are  supposed  to  represent  it  are  not  more  than  2  feet 
thick. 

Gault — The  stratum  which  is  usually  found  between  the  Upper 
and  Lower  Greensand  is  obscured  at  East  Weare  Bay  by  the  ruins 
of  the  superior  beds,  but  is  visible  in  detached  points.  Farther  on, 
towards  Folkstone,  it  becomes  more  marked,  and  forms  the  greater 
part  of  the  cliff  at  Copt  Point,  as  well  as  the  grassy  cliff  between 
the  base  of  the  Martello  tower,  situated  in  the  vicinity,  and  the  sea. 
Thence  it  forms  a  narrow  band  between  the  Upper  and  Lower  Green- 
sand. Near  Godstone  it  occupies  a  tract  distinguished  as  '  the  Black 
Land,'  and  forms  a  slight  depression  below  the  stratum  which  affords 
the  firestone.  Between  Farnham  and  Alton  this  narrow  belt  of 
Gault  swells  out  to  three  or  four  times  its  former  width,  and  then 
again  narrowing,  continues  to  form  a  narrow  band  between  the  two 
strata  of  Greensand  as  far  as  Beachy  Head.  In  the  Isle  of  Wight 
this  stratum  likewise  forms  a  narrow  band  between  the  Upper  and 
Lower  Greensand.  The  Gault  again  appears  in  the  Vale  of  Wardour : 
on  the  south  it  forms  a  rapid  slope ;  on  the  north  a  depression  imme- 
diately below  the  sand.  It  is  here  identified  with  that  in  the  eastern 
counties  by  the  characteristic  fossils.  At  Ridge,  near  Fonthill  Park, 
the  clay  of  this  stratum  has  been  long  used  for  tile-making,  and  it  is 
there  75  feet  in  thickness.  From  the  Yale  of  Wardour,  and  thence 
north-eastward  to  the  sea  at  Hunstanton,  the  Gault  everywhere 
appears,  though  it  is  much  reduced  in  quantity  in  Norfolk.  This 
stratum  occupies  a  large  part  even  of  the  higher  grounds  between 
Whitchurch  and  Wing.  Immediately  to  the  west  of  Hitchin  and 
Baldock  it  is  still  wider;  the  towns  of  Shefford  and  Biggleswade 
stand  on  it  From  Cambridge,  for  a  few  miles  towards  the  north,  it 
likewise  occupies  as  great  a  width.  In  consequence  of  the  numerous 
borings  for  water  made  in  Cambridgeshire  about  this  part,  its  relations 
and  thickness  have  been  well  ascertained,  especially  from  Basingbourne 
through  Meldrith,  and  thence  towards  Cambridge.  This  stratum  is 
very  distinct  at  Mildenhall :  the  Blue  Gault  has  been  traced  as  far 
as  West  Newton,  about  three  miles  south  of  Ingoldsthorpe.  The 
valley  between  the  Chalk  and  Lower  Greensand  is  there  interrupted 
by  an  advance  of  the  Chalk ;  and  beyond  that  point  the  Blue  Gault 
is  no  longer  observable :  its  place  is  thence  occupied  by  the  red 
marly  stratum  of  Hunstanton  Cliffy  which  is  a  calcareous  argillaceous 
matter,  4  feet  thick,  and  it  is  questioned  by  geologists  whether  the 
term  Gault  should  be  applied  to  it  The  Gault,  as  far  as  regards  its 
composition,  may  be  divided  into  two  portions :  the  upper  part, 
immediately  succeeding  the  Upper  Greensand,  contains  green  particles, 
and  thence  for  some  feet  downwards  it  is  harsh  and  sandy.  The 
lower  portion  consists  of  a  smooth  uniform  very  plastic  clay,  of  a 
light-blueish  oolour,  which  is  used  for  tiles  and  common  pottery. 
Throughout  the  Gault,  but  chiefly  in  the  lower  part,  concretions  of 
iron  pyrites  are  found,  and  other  nodules  and  irregular  masses.  The 
thickness  of  this  stratum  at  Copt  Point  is  about  ISO  feet  At 
Merstham  it  is  150  feet  thick,  which  is  likewise  the  average  thickness 
in  Cambridgeshire.  In  the  Isle  of  Wight  it  is  about  70  feet;  at 
Ridge  about  75  feet ;  near  Thame  90  feet ;  at  Mildenhall  the  blue 
clay  is  only  9  feet  Mr.  Rose  considers  it  not  more  than  15  feet  in 
West  Norfolk. 

The  Lower  Greensand.  —  This  stratum  appears  of  a  uniform 
surface,  shooting  out  beyond  the  Chalk  in  the  south-east  counties, 
and  occupies  a  much  larger  area  than  either  of  the  upper  strata  of 
the  Greensand  series.  The  resemblance  in  the  aspect  of  the  surface 
of  the  country,  here  occupied  by  the  Lower  Greensand,  to  that  of 
the  Black-Down  Hills,  in  Devonshire,  is  extremely  striking;  and 
perhaps  indicates  that  tho  description  of  the  latter  more  properly 
belongs  to  this  section  than  to  that  which  treats  of  the  Upper  Green- 
sand stratum.  The  Lower  Greensand  has  three  distinct  subdivisions, 
clearly  defined  in  most  parts  where  it  occurs.  This  series  of  strata 
rises  gradually  from  Copt  Point,  and  occupies  the  whole  cliff  west  of 
the  village;  thence  it  is  continued  without  interruption  through 
Sandgate,  and  in  the  heights  above  Hythe.  Its  outcrop  turns  from 
the  coast  to  the  interior  at  Adlington  Corner ;  here  the  subdivisions 
are  all  distinctly  marked,  and  their  respective  limits  defined.  The 
lower  beds,  which  contain  much  calcareous  matter,  are  extensively 
worked  in  quarries,  both  for  building  and  lime-burning,  at  Pluckley, 
on  the  north-west,  and  at  Great  Chart,  on  the  south-west  of  Ashford ; 
and  generally  along  the  outcrop  west  of  Adlington  Corner,  where  it 
forms  a  prominent  ridge  adjoining  the  valley  of  the  Weald :  here 
are  the  principal  beds  of  stone  known  under  the  name  of  '  Kentish 
Rag/ 

Extensive  quarries  are  worked  at  Boughton,  to  the  south  of  Maid- 
stone. The  stone  for  the  construction  of  Westminster  Abbey  is  said 
to  have  been  procured  here.  The  stone  is  a  variety  of  the  Kentish 
rag.    From  Adlington  Corner  the  Lower  Greensand  continues  towards 


the  west  in  a  broad  band  varying  in  width ;  on  the  coast  the  distance 
from  the  Chalk  at  Folkstone  Hill  to  the  outcrop  of  this  series  is  about 
10  miles,  but  from  Lenham  to  the  outcrop  it  is  not  more  than  2 
miles.    Maidstone,  Sevenoaks,  Godstone,  Reigate,  Dorking,  and  Oodal- 
ming  stand  on  the  Lower   Greensand  series.     Near  Godstone   the 
surface  is  comparatively  lower,  and  ponds  are  frequent  where  the 
middle  stratum  occurs ;  the  stony  beds  of  the  lowest  group  then  rise 
to  form  the  escarpment  of  Tilburstow  Hill,  which  is  nearly   on  a 
level  with  the  Chalk  Downs.    At  the  top  of  the  hill,  the  beds,  which 
to  the  north  of  Tilburstow  Hill  rise  uniformly  at  an  angle  of  not 
more  than  10  degrees,  are  suddenly  thrown  up  to  about  45  degrees, 
giving  decisive  evidence  of  an  elevation  from  the  Chalk,  or  of  a 
sinking  towards  it   Fullers'  Earth  has  been  dug  in  this  part  of  Surrey 
for  a  very  long  period;  at  present  the  neighbourhood  of  Nutfield  i* 
the  only  place  in  which  it  is  got    The  beds  occur  near  the  tc  p  of 
the  lowest  stratum  of  Greensand ;  in  one  pit  near  Nutfield  the  prin- 
cipal bed  of  Fullers'  Earth  is  16  feet  thick.    On  the  south  of  the 
Hog's  Back^  the  Lower  Greensand  rises,  like  the  Chalk,  at  a  very  high 
angle,  and  then,  being  bent  suddenly  in  an  opposite  direction,  u 
continued  several  miles  to  the  south.    Hindhead  is  the  most  prominent 
point  in  this  part  of  the  country,  where  the  whole  of  the   txact 
occupied  by  the  Lower  Greensand  is  wild  and  barren,  producing  only 
fern,  heath,  and  furze. 

As  this  formation  turns  towards  the  east  and  continues  along 
Sussex  to  the  coast,  it  is  not  nearly  so  wide  as  on  the  north  of  the 
Weald.  At  Beachy  Head  it  is  three  miles  wide,  but  it  is  only  one  mile 
wide  a  little  to  the  west  of  the  spot  where  the  Adur  runs  through  it 
The  Lower  Greensand  occupies  a  great  part  of  the  surface  on  the 
south  of  the  Isle  of  Wight,  and  is  everywhere  conformable  to  the 
Chalk,  a  ridge  of  highly-inclined  strata  of  Greensand  crossing  the 
island  from  the  shore  on  the  south  of  Bembridge-Down  to  the  foot 
of  Aiton  Down.  The  sands  likewise  form  the  lower  ground  of 
the  interior  from  Mottestone  through  Newchurch  to  the  coast 

A  narrow  belt  of  Greensand  runs  along  the  west  and  north-west 
of  Dorsetshire.  In  the  Vale  of  Wardour  the  Lower  Greensand  is 
nowhere  prominent ;  but  it  occupies  the  whole  of  the  entrance  of  the 
Vale  of  Pewsey,  and  continues  with  its  subdivisions  well  defined 
through  the  northern  counties  in  a  north-east  direction  as  far  as  the 
coast  of  Norfolk.  The  greatest  width  of  the  formation  in  this  part 
occurs  between  Leighton  and  Ampthill  in  Bedfordshire,  where  it 
rises  in  Bow-Brickhill  to  the  height  of  688  feet  above  the  sea.  Near 
Woburn  there  U  a  fullera'  earth  pit,  the  beds  of  which  occur,  like 
those  in  Surrey,  near  the  top  of  the  lowest  division ;  that  of  the  best 
quality  is  in  a  bed  from  seven  to  nine  feet  thick.  The  pits  in  this  part 
of  the  country  have  continued  to  supply  fullers'  earth  for  more  than  a 
hundred  years. 

The  three  groups  into  which  this  stratum  is  divided  are,  in  most 
places  in  the  south-east  counties  where  sections  have  been  made,  well 
defined ;  and  in  general,  in  different  situations  where  this  formation 
occurs,  the  respective  characteristics  are  found  to  be  alike.  The 
Cretacean  System  is  not  confined  to  England,  but  is  found  extending 
over  very  large  portions  of  the  continent  of  Europe.  It  is  seen  in 
France  on  the  coasts  opposite  to  England,  and  it  is  found  on  the 
north  as  far  as  Denmark.  It  may  in  fact  be  traced  from  the  north- 
east of  Ireland  to  the  borders  of  Asia  Minor,  and  from  Denmark  to 
the  south  of  France.  It  also  has  its  representative  in  some  parts  of 
North  America.  In  South  America  deposits  of  this  period  have  also 
been  developed  along  the  whole  country  from  Columbia  to  Tierra 
del  Fuego.  The  south-east  of  India  has  also  yielded  fossils,  which 
apparently  belong  to  this  period. 

The  orgauic  remains  m  the  Chalk  and  Greensands  are  usually 
abundant,  and  are  mostly  marine.  They  consist  of  marine  plants : 
Infiuoria,  Sponges,  Zoophytes,  Schinodermaia,  Molluica,  Crustacea, 
Fishes,  and  Reptiles.  Sir  Henry  De  La  Beche  observes,  that 
"  Organic  remains  are  in  general  beautifully  preserved"  in  the  chalk ; 
substances  of  no  greater  solidity  than  common  sponges  retain  their 
forms,  delicate  shells  remain  unbroken,  fish  even  are  frequently  not 
flattened,  and  altogether  we  have  appearances  which  justify  us  in 
concluding  that  since  these  organic  exuviae  were  entombed  they  have 
been  protected  from  the  effects  of  pressure  by  the  consolidation  of 
the  rock  around  them,  and  that  they  have  been  very  tranquilly 
enveloped  in  exceedingly  fine  matter,  such  as  we  should  consider 
would  result  from  a  chemical  precipitate." 

The  most  remarkable  form  in  which  the  fossils  of  this  formation 
appear  is  that  of  flint  The  production  of  this  substance  has  by  some 
been  referred  to  organic  agencies.    [Flint.] 

Although  the  remains  of  plants  are  rare  in  this  formation  in 
England,  they  have  been  found  in  abundance  in  the  contemporaneous 
sandstones  of  the  continent  of  Europe.  Amongst  them  have  been 
found  the  remains  of  dicotyledonous  plants. 

An  examination  of  the  flints  by  the  microscope  reveals  the 
existence  of  many  forms  of  DicUomacea  in  the  Chalk.  From  the 
siliceous  structure  of  their  frustules  these  organisms  are  entirely 
preserved  wherever  they  occur.  A  large  number  of  species  have 
been  discovered  in  the  Chalk.    [Diatomac&s.] 

Amongst  the  lowest  animals  we  must  now  reckon  the  Foraminifera, 
which  were  formerly  regarded  as  minute  Cephalopoda  by  D'Orbigny. 
Many  forms  of  these  creatures,  which  seem  to  hold  a  place  between 


CHALY&£US. 

a  of  tie  Ii\t*toria  are  found  in  the  Chalk. 

Of  the  Zoophytes,  the  Potyioo  have  bean  found  In  the  greatest 

lundanoe  in  the  Cretaceous  beds  (Weoeomtai)  of  the  continent  of 


Europe,    They  have  been  moat  elaborately  described  by  D'  Orbigny. 

[POLVMi.] 

The  ftAiaoderrsofo  abounded  daring  the  period  of  the  deposit  of 
the  Chalk,  and  afford  a  larger  number  of  interesting  forme  than  occur 
in  any  other  formation.  The  genu*  Martupitu  effbrdi  an  instance  of 
the  paesage  amongst  theee  creatures  from  Enermita  to  the  SpaUmgi. 
Numerous  species  of  Spatangm,  Oidarit,  (hniaittr,  and  other  genera 
of  thia  family  are  found.  The  spines  of  the  BMmda  are  often  found 
separated  from  the  shell    [EoBraaoxsMATa.] 

Several  forme  of  Cwtacea  belonging  to  the  more  highly-developed 
eeotione  of  the  family  are  found. 

The  Mailmen  are  abundant.  Of  these  the  forme  of  BraMopoda, 
especially  Terctrrat-ula,  are  numerous.  The  genua  Ruditta,  which 
D'Orbigny  refer*  to  the  Brachiepada,  ia  in  some  nepeete  the  moat 
intereating  of  the  Moilutca  of  the  Cretaceous  Formations.  The 
species  are  most  abundant  in  the  Cretaceous  eerie*  of  the  South  of 
Europe.  The  Cephalopodoua  MoUutca  were  vsrv  numerous  and 
varied  in  their  forme  during  the  Cretaoeous  period.  The  following 
genera  are  found  : — NavtHau,  Ammontia,  Urioaratittt,  TarrOitu, 
Scaphitu,  BaeuUla,  Hamita,  and  others. 

The  Fishes  of  the  Cretaoeous  system  are  numerous,  and  belong  to 
the  Placoid,  Ganoid,  Ctenoid,  and  Cycloid  type*.  Of  the  last  two  the 
genera  are  fewer  in  number  than  of  the  first  two.  The  Ctenoids  and 
Cycloids  however  appear  in  the  Crotaoeoua  system  for  the  tint  time, 
and  are  interesting  on  this  account. 

The  Reptiles,  though  not  so  numerous  in  the  Cretaoeous  period 
as  in  that  which  immediately  preceded  it,  are  nevertheless  numerous. 
It  ia  here  that  the  M Mcsaur*j  has  been  found,  also  several  specie*  of 
Ptmdaetyli,  and  the  remains  of  the  Igwmodtm  and  IcMhyota*rw, 
with  species  of  Ckdonia. 

CHALYB^IUS,  a  gen  .      . 

Casmcans  of  Button ;  Barila  of  Cuvier.  The 
as  that  of  the  Cassicana,  but  it  is  a  little  larger  at  the  base  than  that 
organ  is  in  the  last-named  genus,  and  the  nostrils  are  pierced  in  a  large, 
membranous  space. 

The  epecies  come  from  New  Guinea,  and  are  remarkable  for  the 
metallic  tints  of  their  plumage. 

Example,  Chalybmii  parodist™.  This  richly-plumed  bird  [a  the 
Paraditta  viridii  of  Gmelin  ;  Lo  Calybe  de  la  Nouvelle  Guinee  of 
Buffon ;  Le  Grand  Chalybe  of  Lo  Vaillant !  Oiseau  de  Paradia  Vert  of 
Sonnerst ;  Paraditta  chatyhea,  Blue-Green  Paradise  Bird,  of  Latham ; 
Cractiau  chalybeut  of  Yieillot;  Barila  viridii  of  the  first  edition  of 


Blus-Oreen  Bird  of  PsraSlso  {Chalytmn  paraOtmu). 
the '  rUgne  Animal '  (where  H  waa  placed  under  the  Cassicana,  Barila), 
and  Chalyban  paraditaut  of  the  last  edition.  It  la  the  Msnsni&me 
of  the  Papuan  tongue,  according  to  Lesson,  who  thus  writ  ee  on  the 
subject  from  personal  observation  : — "Among  the  numerous  skins  of 
birds  of  paradise  which  the  inhabitants  of  New  Guinea  brought  daily 
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on  board,  I  found  aome  Chalgiai  deprived  of  their  feet,  and  run 
through  with  a  stick  like  the  skins  of  the  true  birds  of  paradise. 
Afterwards  we  often  procured  in  our  shooting  parties  a  bird  which 
dose  not  vary  from  that  of  which  we  apeak,  except  in  having  a  more 
sombre  and  tarnished  plumage,  there  being  no  difference  in  the  pro- 
portions of  the  body,  bill,  wings,  or  tail.  We  regard  it  as  a  (light 
variety  of  the  Calybd  of  authors  ;  for  those  that  we  saw  which  were 
adult  and  in  oomplete  plumage,  did  not  permit  us  to  think  that  they 
could  bo  Chalybai  before  or  after  their  mo  alt  The  total  length  of 
our  CAsijtfmu  was  11  inches  6  line*  (French).  The  bill  dinered  not 
at  all  from  the  ordinary  Ckalybam.  The  head  Is  large,  and  the  tail, 
6  inohea  in  length,  is  rounded  by  the  disposition  of  the  feathers,  as  in 
the  preceding.  The  plumage  is  entirely  bluish  metallic  green, 
having  none  of  the  iridescent,  varying,  and  violet  tints.  The  feathers 
of  the  neck  and  abdomen  are  not  figured  (gaufreee),  nor  powdered 
(sablees)  with  gold  and  silver  On  ft  green  and  bine  ground  of 
burnished  steel,  as  it  were  (d'acier  brum),  like  the  Chalybanu;  but 
the  plumage  that  oovera  these  parte  has  a  uniform  tint,  having  the 
brilliancy  of  specular  iron  (fsr  speculaire)  following  the  reflections 
of  the  light.  The  feathers  which  cover  the  head  and  neck  are  short, 
close  set,  and  velvety.  The  nostrils  are  partially  dosed  by  a  mem- 
brane covered  by  the  frontal  feathers,  which  advance  on  each  aide 
of  the  edge  (arete)  of  the  bill,  which  is  black.  The  iris  ia  coral-red, 
and  the  legs  are  of  the  eame  colour  aa  the  bill.  Their  shanks  (tarses) 
are  covered  with  large  scales  (eoussons),  and  their  toes  are  strong, 
furnished  with  oompreesed  claws,  flattened  above,  and  crooked. 

"  The  Okalybamt  lives  solitary  in  the  forests  of  New  Guinea.  We 
often  saw  it  perched  In  the  great  trees,  where  it  seeks  for  fruits. 
Its  manners  appeared  to  have  great  analogy  to  those  of  the  crows." 

CHALYBEATE  WATERS.  The  water  of  springs  charged  with 
any  of  the  salts  of  iron  are  called  Chalybeate.    [Sraisos,  Muixral.] 

CHAMA.     [Caasucn*.] 

CHAMA 'CEA,  or  CHA'MID &,  a  family  of  Conchiferoua  sfoHutco, 
the  third  of  the  Aoephaloue  or  Headless  Tataeea,  according  tc  " 
"  cm  between  his  Mytilacti    "' 
(Cockle-like  Testaosana). 

Under  the  Linnssan  genus  Ckama  many  heterogeneous  forms  were 
assembled ;  and  aa  G.  Sowerby  observes,  "  in  his  arrangement  regular 
and  equivalve  shells  are  placed  with  such  as  are  irregular  and  equi- 
valve ;  free  sheila  with  others  that  are  attached  to  marine  bodies ; 
and  shells  which  have  two  distinct  muscular  impression*  with  other* 
which  have  only  one." 

Bruguiere  first  divided  this  genua,  and  Lamarck  carried  out  the 
reformation.  The  latter  makes  the  Chat»ida  to  consist  of  the  genera 
Dieerai,  Ohama,  and  Btheria,  placing  Tridacna  and  Hippopm  under 
his  Tridacnees,  the  first  section  of  his  second  order  Conohifdre*  Mono- 

Cuvier  made  the  Camaoees  consist  of  the  genera  Ohama,  Tridacna, 
Hippopm,  Chama  (Brag.),  Dictrni,  and  Itoeardia. 

The  genua  Ckana  ha*  the  following  characters  I — The  valves  are 
irregular,  inclining  for  the  moat  part  to  the  orbicular  shape,  unequal, 
generally  foliated  or  spined  externally,  and  adherent.  The  umbonee 
are  distant,  unequal,  and  curled  or  involute.  The  hinge  consists  of 
one  thick  oblique  somewhat  notched  tooth,  inserted  into  the  groove 
of  the  opposite  valve.  There  are  two  muscular  impressions,  and  they 
an  distant  and  lateral.  The  ligament  ia  external,  and  divided  Into 
two  portion*  at  it*  posterior  extremity.  The  animal  (/Modus  of 
Poll)  is  lees  irregular  than  the  shell,  and  cordiform,  or  bearbeheped ; 
the  two  lobes  of  the  mantle  unHe  posteriorly,  and  in  the  commissure 
are  two  Tery  ehort  ciliated  aiphona,  like  those  of  Jrxardia.  Upon  the 
aMominal  mass  a  smsll  cylindrical  truncated  bent  foot  rise*.  The  mouth 
is  small,  and  is  furnished  on  each  aide  with  a  pair  of  somewhat  square 
and  obliquely-truncated  palpi.  Deehayee  states  that  all  the  indivi- 
duals of  the  same  species  adhere  by  the  valve  of  the  eame  aide,  and 
that  the  umbones  curve  in  the  same  direction, 

Brodsrip,  in  the  first  volume  of  the  '  Transactions  of  the  Zoological 
Society  of  London'  (1834),  where  he  describes  several  new  species 
brought  home  by  Mr.  Cuming,  says,  "  The  shells  are  attached  by  their 
external  surface  to  submarine  bodies,  such  aa  corals,  rocks,  and  sheila, 
and  have  been  observed  at  depths  ranging  from  points  near  the  sur- 
face to  17  fathoms.  These  shells  appear  to  be  subject  to  every  change 
of  shape,  and  often  of  colour,  that  the  accidents  of  their  position  may 
them.  Their  shape  ia  usually  determined  by  the  body  to 
r  are  fixed ;  the  development  of  the  foliated  lamina)  which 
form  their  general  oharaoteristio  ia  affected  by  their  situation ;  and 


.         ._       in  and  pit 

generally  be  fonnd  with  it*  foliations  in  the  highest  1 
of  luxuriancy  j    whilo  t" 


placid 

.  „      t  state 

those  of  the"  individual  that  has  borne  the 
buffeting  of  a  comparatively  shallow  and  turbulent  sea  will  be  poor 
and  stunted.  Lamarck  has  divided  the  species  into  two  section*, 
namely,  first,  those  the  umbones  of  whose  sheila  turn  from  left  to 
right ;  and,  secondly,  those  whose  umbones  turn  from  right  to  left. 
M.  Sander  Rang,  in  his  '  Manual,'  has  adopted  this  division,  to  which 
I  cannot  subscribe,  because  it  mil  not  bear  the  test  of  examination. 
Two  remarkable  Instances  are  now  well  known  of  regular  bivalves  of 
the  same  specie*,  in  which  one  specimen  may  be  regarded  as  being  the 
reverse  of  the  other,  namely,  Ltuma  Children,  and  an  inequivalvs 


891  CHAMACBA. 

ttylilui  in  thn  British  Museum :  and  to  corns  at  once  to  the  cue 
before  on,  tha  some  specie*  of  Chama  is  sometimes  attached  by  the 
right,  sometimes  by  the  left  tsIvb ;  or,  in  other  words,  in  one  indi- 
vidual of  the  specks  the  umbones  will  turn  from  left  to  right,  while 
in  another  individual  they  will  turn  from  right  to  left."     The  Mine 
author  observes,  that  the  distinction  of  the  species  appears  to  him  to 
be  difficult,  the  variety  being  infinite.     The  number  of  recent  species 
given  in  Deshoyee's  edition  of  Lamarck  (1886)  is  seventeen,  including 
CKana  aibida  (Camostreo  of  Do  Roissy ;  OUidothtmt  of  Stutohbury). 
Broderip,  !□  the  paper  above  alluded  to,  describes  eleven  additional 
species  with  varieties  not  noticed  by  Deshayes,  who  has  however  some 
observations  on  the  fallowing  species,  C.  Laianu,  O.  gryphotda,  C. 
unicornis,  0.  atperclla  (the  living  analogue 
of  C.  tchi-aulttia  in  Lamarck's  fossil  list), 
and  0.  aibida,  well  worthy  the  attention 
of  the  student.    We  elect  as  an  example 
C.  grypholda  (0.  gigai,  Linn.},  which  is 
famous  for  ita  enormous  site.     Individuals 
have  been  known  to   weigh  above  three 
hundred  pounds.    The  byssus  by  which 
it  adheres  to   rocks  is  so   tough  that  in 
i   order  to  procure  the  shell  it  must  be  out 
i   with  sn  axe.    The  animal  may  be  eaten, 
but  its  flesh  is  very  tough.    Borne  very 
large  specimens   are   to   be  seen  in  the 
Gardens  of  the  Zoological  Society,  Regent's 
Fork.      One   of    the  valves  is   sometimes 
used  as  a  font  for  baptism   in   country 
churches. 

The  species  ore  apparently  confined  to 
the  warmer  seas,  the  Mediterranean  being 
the  locality  of  the  lowest  tempera  tore  where 
any  of  them  have  been  hitherto  found. 


Chama  grj/phoidti. 


Fauil  Chamidcc 
The  fossil  species  of  Chama  are  numerous,  and 
cretaceous  groups,  particularly  in  the  snbappenine  beds,  and  those  of 
Bordeaux  and  Dax  ;  in  the  Cretaceous  group  ;  and  also  in  that  of  " 


Oolite.    According  to  G.  B.  Sowerby,  they  are  found  in  the  London 

Cky,sndCalcaireQrossler,slsomthe  Chalk  and  Qreenssnd.  Deshayes, 
in  his  tables,  gives  fifteen  living  species,  sod  twenty  fossil  (tertiary), 
occurring  in  the  Pliocene,  Miocene,  and  Eocene  periods.  Of  these  he 
mokes  four,  namely,  C.  grypholda,  C.  crawlata,  C.  tmitfrorso,  and  a 
new  species,  both  living  and  fossil ;  the  localities  for  the  living  (with 
the  exception  of  crtnulata,  from  Senegal)  being  the  Mediterranean 
Sea.  The  species  found  In  mora  than  one  Tertiary  formation  he 
makes  C.  tcaiiuilata,  C.  rastica,  and  C.  lamdlota  ;  and  gives  the  follow- 
ing number  of  species  in  the  localities  here  mentioned : — Four  in 
Sicily,  four  in  Italy  (subappenine  beds),  one  at  Bordeaux,  three  at 
Dax,  three  in  Touraine,  two  at  Vienna,  two  at  Angers,  nine  at  Paris, 
it  London,  and  two  at  Valognes.     In  the  fossil  list  of  his  «""  ' 


observing  in  a  note  that  he  knows  the  living  analogue  as  existing  in 
the  Sicilian  sees,  sod  that  the  species  No.  S  (0.  lactrnaia)  is  a  variety 
of  this,  while  the  valves  cited  ss  belonging  to  the  environs  of  Angers 
belong  to  another  species.  0.  tchmuiata  he  identifies  with  0.  atptrtUa 
now  living  in  the  Mediterranean.  C.  tuueoraaria,  he  observes,  was 
formed  for  a  variety  of  O.  gryphma,  with  very  large  nmbones ;  and  he 
suggests  the  necessity  of  uniting  C.  gryphina,  C.  laamata,  and  C. 
vnicomaria  in  one  species.  Nilason  names  C.  corn*  Arittii  (Dtcsros 
aritiinat),  Kjuge;  Morby,  Sweden;  and  C.  laciniodi,  Kjuge;  Bals- 
berg ;  Morby,  Sweden ;  and  ManteU,  an  undetermined  species  from 
the  Chalk,  Sussex.     Phillips  names  Chama  arista,  or  Gryphtia  mimo 

She  genera  are  sufficiently  different,  by  the  way),  from  the  Coral 
olito  and  Calcareous  Grits  of  Yorkshire.  Smith,  Chama  {I)  crutia 
from  the  Bradford  Clay.  Thnrman,  0.  Bernojurentu,  from  the  Calca- 
reous Grit,  Bernese  Jura ;  and  Lonsdale,  an  undetermined  species 
from  the  Cornbrash  Forest  Marble,  and  Bradford  Clay,  Wilts. 

Cuvier  says  that  the  Dicerata  do  not  appeal1  to  differ  from  the 
Chama  in  anything  essential !  only  their  cardinal  tooth  is  very  thick, 
and  the  spirals  (umbones)  of  their  valves  are  sufficiently  projecting  to 
remind  the  observer  of  two  horns,  Q.  R  Sowerby  thus  writes :  "  On 
account  of  ths  similarity  between  this  genus  {Chama)  and  Dietral  we 
shall  be  expected  to  explain  the  characters  by  which  this  latter  is 
distinguished  from  Chama,  with  which  indeed  it  is  arranged  by  Bru- 
guiere ;  these,  according  to  Lamarck,  are  the  large,  conical,  diverging, 
spiral  umbones,  and  the  large,  concave,  subauriculate,  prominent 
tooth  in  the  large  Valve  of  fiicerat.  Not  having  ourselves  aeon  the 
hinge  of  Dica-at,  we  will  not  Venture  to  offer  an  opinion ;  but,  judg- 
ing from  the  specimens  we  possess,  we  see  in  i>icerai  a  sort  of  con- 
necting link  between  Itocardia  and  Chama,  having  both  the  nmbones 
free  and  involute,  and  being  moreover  a  nearly  equivslve  shell,  like 
Itocardia ;  but  being  attached  by  one  valve,  and  not  quite  eqni- 
valve, in  these  respects  resembling  Chama."  Rang  observes  :  "  This 
genus  is  very  imperfectly  known,  without  doubt,  but  nevertheless 
may  well  believe  that  it  is  very  near  to  (7/nwr.u."  Deft-ones  enuinen 
five  species.    Deshayes  doss  not  give  it  ss  a  genus  in  his  tables  sad 


CHAnLELAUCIACEA 


in  his  last  edition  of  Lamarck  only  two  specie 

ariaina  (Lam.),  the  type  from  Mont  Saliva  and  the  m 

St   MihieL    and   IHoerat 

(Dean.),  from  ths   superior    Oolite 

in  the  vicinity  of  tha   InfJt  Tsavnad 

(|  pises. 
I       Rang  would  plaoe  next  to  Zfcmu 
f  the  genus  Caprina   of    D°Orfaigi]y 
!  senior;  and  he  is  of  opinion  that  if 

oologist  would  pnblisth  his 


|  shells,  the  genus  would    bo    gvsrte- 

I   rally  adopted.     The  genua  IcMfMyo- 

tareolilc,  which  has  been    always 

classed     with     the     Cephalopoda, 

Dietrat  arirllna.  might,    he    think*,    belong     to    a 

bivalve  approximating  to  His  in  win 

Deshayes,  he  says,  communicated  to  him  the  some  idea.     But  the  Lost- 

named  author  does  not  notice  the  genus  when  treating  of  ZKccros  in 

the  last  edition  of  Lamarck. 

CHnJLSDO'REA,  a  genua  of  Palms,  also  called  Nmaakorio  and 
JVasMssria.  They  are  small  reed-like  plants,  with  ringed  shoot*.  Their 
leaves  are  either  cleft  or  pinnated.  The  inflorescence  is  ewiln  within 
the  sheaths  of  the  leaves,  and  branched  in  an  irregular  manner- ;  the 
spathas  are  membranous.  The  flowers  are  yellow  and  dicecioua,  with- 
out bracts,  which  is  a  remarkable  oi  ''  " 
calyx  is  oup-ahapod  and 
7_  j.v.  •____,__  iL_  _  i .  .--i-l >L. d. tIj  8^^110^. 

ibryo  lateral 


ped  and  S-ported,  ths  petals  8,  and  the  stai 
le  calyx  and  petals  are  ut  some ;  the  ovary  9 
ded ;  the  albumen  even ;   and  ths  embryo 


In  the  females  the  col; 
the  berry  1-soeded; 

These  are  palms  of  humble  growth,  recalling  in  that  respect  from  the 
general  character  of  the  order,  and  approximating  to  Herbaceous 
Endogens,  or  to  Bamboos.  C.  fragrant,  the  Chutosalinm.  of  the 
Peruvians,  is  a  plant  with  a  stem  about  a  man's  height,  and  bo  fra- 
grant as  to  All  the  groves  with  its  perfume  in  the  months  of  August, 
September,  end  October. 


1,  Osssasstsrel  faaeijhrt ;  I,  C.  fragrant. 
CHAMjBLATTCT  ACE'S,  Fringe  Myrtle*,  a  small  natural  order  of 
Polypetalous  Exogenous  Plants.  They  ore  characterised  by  having  a 
1-oelled  ovary,  ascending  ovules,  dotted  leaves,  and  the  embryo  fused 
into  a  solid  mass.  They  are  small  bushes  with  evergreen  leaves,  and 
in  external  appearance  nave  a  close  resemblance  to  heaths.  All  then- 
parts  abound  in  glandular  oily  cavities.  They  are  mostly  regarded  as 
belonging  to  JfyrfaoMf,  and  there  is  no  doubt  of  their  affinity  to  that 
order.    Their  peculiar  aspect,  abortive  stamens,  simple  ovary,  sad 


lor,  all  natives  of  Australia.    Their  position,  according  to  Lindlcv, 


CHAM^LEDON, 


Is  between  Atteracea  and  Combriiacta,  near  to  Mfrtaaa.  (Lindley, 
Vegetable  Kingdim.) 

UMAM^EI.EDON,  a  genua  of  plants  belonging  to  the  natural 
order  Srieaeta.  C.  procumbent  is  a  beautiful  little  alpine  bush, 
formerly  referred  to  Azalea,  from  which  it  differs  essentially  both  in 
habit  and  botanical  uharactera.  It  is  a  small  evergreen  creepinj 
shrub,  found  on  the  mountains  of  Europe  and  North  America.  Thi 
leaves  are  leathery,  shining,  turned  back  at  their  edge,  and  about  half 
an  inch  long.  The  flowers  are  minute,  and  grow  in  terminal  umbels 
of  a  light  flesh-colour.  The  calyx  is  IS-parted ;  the  corolla  campanu- 
lata  and  regularly  G-cleft,  the  anthers  rounded  and  opening  longi- 
tudinally. It  ia  occasionally  seen  in  gardens,  hut  it  is  rather  impatient 
of  cultivation. 

CHAH^ELEONID-E.    [CnasDtLEOira.1 

CHAH£PELIA.    [Columbido.] 

CHAaLETlOPS,  a  genus  of  Palm-Trees,  in  which  is  comprehended 
the  most  northern  species  of  those  remarkable  vegetable  productions 
whose  hems  is  so  frequently  in  the  tropica.  It  is  characterised  by 
its  flabelliform  leaves,  polygamous  flowers,  which  are  sometimes  even 
dioecious,  and  triple  menospermous  drapes,  with  ruminated  albumen. 
Ckaaiaropi  hvmilii,  the  European  species,  grows  in  hothouses  to  the 
height  of  16  feet ;  but  in  Spain  and  Barbery  it  ia  not  more  than  4  Or 
5  feet  high,  and  in  Italy  it  is  much  dwarfer.  It  ia  common  Upon  the 
hills  near  Algiers.  It  occurs  in  many  places  in  the  southern  parts  of 
Italy,  and  reaches  its  northern  Unfit*  in  the  vicinity  of  Nice.  The 
trunk  of  this  plant  is  G  or  S  inohea  in  diameter,  and  closely  covered 
with  triangular  hard  scales,  which  are  the  bases  of  the  old  leaves. 
The  new  leaves  grow  in  a  tuft  at  the  top  of  the  stem,  and  have  smooth 
flat  stalks,  with  rigid  spines  proceeding  from  the  edge  ;  the  blade  is 
deeply  palmate,  with  from  IS  to  IS  narrow  sword-shaped  divisions, 
which  are  slightly  glaucous  and  downy.  The  flowers  grow  within 
compressed  spsthes,  which  are  downy  at  the  edge,  and  from  6  to  8 
inches  long,  and  upon  a  abort  compressed  spadix,  which  is  closely 
covered  over.  The  drapes  are  blackish-brown,  and  round,  with  a 
fibrous  dry  spongy  flesh.  The  young  underground  parte  of  the  item 
and  the  young  roots  are  said  by  Desfontaines  to  be  eatable. 


impeaa  Palm  (Chammpt  hi 


li,). 


CH  AMjEZA,  a  genus  of  Birds  belonging  to  the  family  Memlidai  of 
Vicon.    rXmnUDA] 

CHAMECK.     [Atbleb.] 

CHAMELEONS,  CHAMELEON-TRIBE,  CHAsLELEONID.eE, 
the  name  for  a  well-defined  family  of  Seurians  (Lizard-like  Reptiles), 


up  together  in  two  packets  or  bundles  opposed  to  each  other — in  their 
ehagreen-Uke  skin — in  their  prehensile  tail — and  in  their  extensile  and 
retractile  vermiform  tongue. 


Organisation. — Skeleton. — The  mora  striking  peculiarities  consist 
In  the  elevated  and  pyramidal  form  of  the  occiput;  the  absence  of  a 
true  sternum  ;  and  in  certain  apophyses  of  the  vertebral  column,  espe- 
cially about  the  tail,  where  they  are  placed  en  chevron,  so  as  to  leave 
at  their  base  a  space  where  the  caudal  artery,  a  prolongation  of  the 
pelvic,  is  protected  somewhat  in  the  same  way  as  the  spinal  cord  is 
by  tie  bony  case  above  it,  when  the  prehensile  tail  would  otherwise 
subject  it  to  pressure  in  grasping  boughs  of  trees  or  other  solid  bodies 
with  its  lower  surface.  The  transverse  apophyses  of  the  tail  are  but 
little  developed.  The  glenoid  cavity  is  supported  upon  a  short 
pedicle.  The  majority  of  Saurianshave  eight  cervical  vertebra:,  but  the 
Chameleons  have  only  five.  The  first  ribs  are  joined  to  the  mesial 
lino,  which  performs  the  office  of  a  sternum,  and  the  following  ribs 
are  united  to  each  other  by  their  cartilaginoua  prolongations  towards 
the  mesial  line  of  the  belly,  so  as  to  protect  the  abdomen  by  an  entire 
bony  circle.  There  are,  as  Schneider  has  observed,  but  two  nhoulder- 
bones,  of  which  the  coracoid  is  very  small,  the  clavicle  being  entirely 
absent.  Cuvier  remarked  the  singular  disposition  of  the  wrist  The 
two  carpal  bones  which  come  next  to  those  of  the  fore-arm  are  articu- 
lated upon  one  large  central  piece,  which  receives  the  five  bones  which 
correspond  to  the  metacarpal,  three  of  these  being  for  the  external 
toes  and  two  for  the  internal,  thus  forming  two  opposesble  prehensile 
instruments,  the  two  bundles  being  bound  up  in  the  integuments  and 
skin  to  the  very  claws.  In  the  pelvis,  the  ilia  are  long  and  slender 
and  directed  towards  the  sacrum,  with  which  they  partially  unite, 
but  are  prolonged  by  a  cartilage.  The  hind  as  well  as  the  fore  toes 
are  fire,  and  disposed  in  the  same  manner  as  those  of  the  anterior 
extremities.  The  trunk,  which  has  a  compressed  appearance,  is 
mounted  high  on  the  legs,  forming  an  exception  to  the  majority  of 
reptiles,  whose  belly  touches  the  ground. 


Skull  of  OohIs  H/Uui. 

Organs  of  Respiration.— Cuvier  observes  that  their  lung  ia  so  large 
that  when  it  la  filled  with  air  It  imparts  a  transparency  to  the  body, 
which  made  the  ancients  say  that  it  lived  upon  air ;  and  he  inclined 
to  think  that  to  ita  site  the  Chameleon  owed  the  property  of  changing 
its  colour.  But  with  regard  to  this  last  speculation  be  was  in  error, 
as  we  shall  presently  see. 

Organs  of  Nutrition  and  Digestion.— The  teeth,  as  in  the  great 
msjority  of  Seurians,  have  no  true  roots  :  their  crowns,  which  are 
trilobated,  seem  to  be  soldered  as  it  wen  upon  the  edge  of  the  upper 
border  of  a  groove  hollowed  In  the  maxillary  bone;  they  are  con- 
nected to  the  osseous  portion  and  also  to  each  other,  so  ss  to  present 
the  appearance  of  an  enamelled  and  denticulated  portion  of  the  edge 
of  the  bone.  But  it  is  the  vermiform  extensile  and  retractile  tongue 
which  is  the  chief  organ  for  taking  the  insects  on  which  the  ohame 
loon  lives.  By  a  curious  mechanism,  of  which  the  os  hyoides  (tongue- 
bone)  is  a  principal  agent,  the  Chameleon  can  protrude  this  cylindrical 
tongue,  which  is  terminated  by  a  dilated  and  somewhat  tubular  tip 
covered  with  a  glutinous  secretion,  from  the  sheath  at  the  lower  part 
of  the  mouth  (when  the  whole  of  the  tongue,  with  the  exception  of 
the  dilated  tip,  remains  when  at  rest)  to  the  length  of  six  inches.  When 
the  Chameleon  ia  about  to  seise  an  insect  it  rolls  round  its  extraor- 
dinary eyeballs  so  as  to  bring  them  to  bear  on  the  devoted  object :  as 
soon  ss  it  arrives  within  range  of  the  tongue,  that  organ  ia  projected 
with  unerring  precision,  and  returns  Into  the  mouth  with  the  p — 
adhering  to  the  vi 


Chameleon  taking  hli 


which  latter  is  small  and  bent  back  upon  

pylorus,  although  there  exists,  at  the  point  where  it  should  be,  a  sort 
of  contraction  in  the  membranes,  which  are  there  thickened. 

Organs  of  Sense. — Touch.— On  the  under  surface  of  the  tall  and 
toes  an  granulated  papillie,  probably  for  the  purpose  of  conveying 
to  the  aensorium  the  nature  of  the  body  grasped.  The  tongue  must 
have  a  considerable  share  of  the  sense  of  touch;  whether  it  has  any 
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a; 


u. ,  _jt  en  internal  cavity  not 

much  developed  in  the  bones  of  the  sides  of  the  skull,  oomrnunioeting 
with  the  throat,  and  covered  externally  by  the  common  integuments. 


CHAMEI.EONS  M 

brownish-gray,  inclining  to  minima.  The  reat  of  the  skin  which  «M 
not  illuminated  by  the  aim  changed  ita  gray  into  several  brisk  and 
■hintng  colours,  forming  apota  about  half  a  finger's  breadth,  waniflg 
from  the  meat  of  the  spina  to  the  middle  of  the  back;  othera  appeared 
on  the  ribs,  fore  leg*,  and  taiL  All  these  apota  were  of  an  Isabella 
oolonr,  through  the  mix  turn  of  a  pale  yellow  with  which  the  g 


strange  and  grotesque  appearance  of  this  creature,  to  eee  it  roll  one 
of  ita  eye-globes  backwards,  while  the  other  ia  directed  forwards,  aa 
If  making  two  distinct  surreys  at  one  time.  Its  Bight  muat  he  acute, 
from  the  unerring  certainty  with  which  it  marks  and  strikes  ita  prey. 

Reproduction. — By  means  of  eggs,  which  are  numerous  at  each 
deposit,  oval,  and  enveloped  in  a  white,  tough,  parchment-like  akin. 

Habits,  Ac — The  Chameleons  spend  their  lives  in  trees,  "linging 
to  the  branches  by  means  of  then  feet  and  tail.  There  they  lie  in 
wait  for  the  insects  which  may  come  within  their  reach ;  and  it  is 
highly  probable  that,  in  such  aituatiuiis,  their  faculty  of  changing 
their  oolonr  become*  highly  important  in  aiding  them  to  conceal 
" ' —      They  move  about  with  great  regularity  and  a  kind  of 


,  „       ,  t  probabl, ..     

their  living  on  sir,  which  was  for  a  long  time  considered  to  he  " 
chameleon  s  dish."  We  kept  one  for  upwards  of  six  weeks,  and  during 
all  that  time  it  never,  aa  far  as  we  could  observe,  took  any  sustenance, 
though  meal-worms  and  other  insects  were  procured  for  it.  Notwith- 
standing this  fast,  it  did  not  appear  to  fall  away  much.  It  would  fix 
itself  by  the  feet  and  tail  to  the  oars  of  the  fender,  and  there  remain 
motionless,  apparently  enjoying  the  warmth  of  the  fire  for  hours 
together.  Ita  motions  were  excessively  alow.  It  was  a  female,  and 
died  after  laying  a  gnat  number  of  eggs.  Hasselqnist  describee  one 
that  he  kept  for  near  a  month,  as  climbing  up  and  down  the  ban  of 
ita  cage  in  a  very  lively  manner.  Numben  have  been  exhibited  from 
-  time  to  time  in  the  Zoological  Gardens,  Regent' s  Perk,  but  they  do 
not  live  long.  The  males  are  distinguished  by  the  Ihliiiw  of 
their  tails. 

That  the  Chameleon  was  known  to  the  ancients  there  ia  no  doubt. 
It  waa  the  XapiuKiov  of  the  Greeks  and  the  Chamaleo  of  the  Latins. 
Aristotle's  history  of  the  animal  proves  the  acute  observation  of  that 
gnat  soologjst,  for  he  notices  the  peculiarities  of  the  ■nfansj,  the 
absence  of  a  sternum,  the  disposition  of  the  ribs,  the  B  ' 
the  tail,  the  motion  of  the  eyes,  the  toes  bound  up  ii 
bundles,  4c,  though  he  is  not  entirely  correct  in  some  points. 
('Hist  Anlm.,'  book  2,  oh.  ii.)  Pliny  ('Hist.  Nat,' Kb  viii.,  c.  33) 
mentions  it,  but  his  account  is  for  the  most  part  a  compilation  from 
Aristotle. 

The  power  possessed  by  these  creatures  of  dssaglng  colour  has 
been  a  subject  of  wonder  and  exaggeration  from  an  early  period. 
Wood,  in  his  'Zoography,'  gives  the  following  translation  of  the 
account  given  bythe  French  academicians  of  this  phenomenon  :  "The 
colour  of  all  the  eminences  of  our  chameleon,  when  it  was  at  rest,  in 
the  shade,  and  had  continued  a  long  time  undisturbed,  was  a  bluish- 
gray,  except  under  the  feet,  where  it  was  white  inclining  to  yellow ; 
and  the  intervals  of  the  granules  of  the  skin  were  of  a  pile  and 
yellowish-red.  This  gray,  which  coloured  all  the  parts  exposed  to 
the  light,  changed  when  in  the  sun  ;  and  all  the  places  of  its  body 
which  were  illuminated,  instead  of  their  bluish 


were  tinged,  and  of  a  bright  red,  which  is  the  colour  of  the  bottom  of 
the  skin  which  is  visible  between  the  granules ;  the  net  of  the  skin 
not  enlightened  by  the  sun,  and  which  was  of  a  paler  grey  than  ordi- 


_ m  _  before.    When  the  sun  did  not  shine,  tl 

first  grey  appeared  again  by  little  and  little,  and  spread  itself  all  over 
tho  body,  except  under  the  feet,  which  continued  of  the  earns  oolonr, 
but  a  little  browner  ;  and  when,  being  in  this  state,  $t~~  -*  **-  ■ 
pany  handled  it,  there  imm  "  "  '       "     ' 

—  several  very  blackish  s 


nmediately  appeared  on  its  shouldere  and  fore 
1  spots,  about  the  siss  of  a  finger  nail,  and 
a  when  it  was  handled  by  those  who  usually 
took  oar*  of  it  Sometimes  it  was  marked  with  brown  spots,  which 
inclined  towards  green.  We  afterwards  wrapped  it  up  in  ■  linen 
cloth,  when  having  been  two  or  three  minutes  we  took itout whitish; 
but  not  so  white  aa  that  of  which  Aldrovandua  speaks,  which  was  not 
to  be  distinguished  from  the  linen  on  which  It  was  laid.  Ours,  which 
had  only  changed  ita  ordinary  gray  into  a  pale  one,  after  having  kept 
this  colour  soma  time,  lost  it  insensibly.  This  experiment  mads  us 
question  the  truth  of  the  chameleon's  taking  all  coloun  but  white,  as 
Theophrsstus  end  Plutarch  report,  for  ours  seemed  to  have  auch  a 
disposition  to  retain  this  Colour,  that  it  grew  pale  every  night,  and 
when  dead  it  had  more  white  than  any  other  colour ;  nor  did  we  find 
that  it  changed  colour  all  over  the  body,  as  Aristotle  reports ;  for 
when  it  takes  other  colours  than  gray,  and  disguises  itself  to  appear 
in  masquerade,  aa  Jlhsn  pleasantly  says,  it  covers  only  certain  parts 
of  the  body  with  them.  Lastly,  to  conclude  the  experiments  relative 
to  the  colours  which  the  chameleon  can  take,  it  was  laid  on  substances 
or  various  colours,  and  wrapped  up  therein  ;  but  it  took  not  them  as 
it  had  done  the  white,  and  it  took  that  only  the  first  time  the  experi- 
ment was  made,  though  it  was  repeated  several  times  on  different 
days.  In  making  these  experiments  we  observed  that  there  were  a 
great  many  places  of  its  skm  which  grow  brown,  but  very  little  at  a 
time :  to  be  certain  of  which  we  marked  with  small  specks  of  ink 
those  grannies  which  to  us  appeared  whitest  in  tts  pale  state,  and  we 
always  found  that  when  it  grew  brownest  and  its  akin  spotted,  those 
grains  which  We  had  marked  were  always  lees  brown  than  the  rest" 

Numerous  theories,  some  of  them  sufficiently  absurd,  have  been 
proposed  to  aooount  for  this  phenomenon.  It  was  reserved  for 
Milne-Edwards  to  give  a  eeanpaste  and  satisfactory  explanation. 
In  a  paper  published  in  the  '  Armeies  dee  Sciences  Naturollea '  for 
January,  183*,  and  translated  in  the  17th  voL  of  the  'Edinburgh 
New  Philosophical  Journal,'  he  has  given  the  result  of  his  investi- 
gations.    The  following  are  his  conclusions : — 

1.  That  the  change  in  the  colour  of  Chameleons  does  not  depend 
essentially  either  on  the  more  or  less  considerable  swelling  of  their 
bodias,  or  the  changes  which  might  hence  result  to  the  condition  of 
their  blood  or  circulation ;  nor  does  it  depend  on  the  greater  or  less 
distance  which  may  exist  between  the  several  cutaneous  tubercles ; 
although  it  is  not  to  be  denied  that  these  circumstances  probably 
exercise  some  influence  upon  the  phenomenon. 

2.  That  then  exists  in  the  akin  of  these  animals  twj  layers  of 
mrmbnnous  pigment  placed  the  one  above  the  other,  but  disposed  in 
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cuticle,  and  k 


.    _ _      le  may  hide  the  other. 

3.  That  everything  remarkable   in   the  changes  of  colour  that 
manifest  themselves  in  the  Chameleon  may  be  explained  by  the 

appearance  of  the  pigment  of  the  deeper  layer,  to  an  extant  more  or 
leu  considerable,  m  the  midat  of  the  pigment  of  the  superficial  layer ; 


.  IT  PH,— - 

a  probable  consequence  that  the  chameleon's  colour 
changes  during  life,  and  may  continue  to  change  even  after  death. 

5.  That  there  exits  a  clone  analogy  between  the  mechanism  by 
the  help  of  which  the  changes  of  colour  appear  to  take  place  in 
theae  reptiles,  sad  that  which  determines  the  successive  appearance 
and  disappearance  of  coloured  spots  in  the  mantles  of  several  of  the 
Cephalopoda. 

This  family  embrace  but  the  one  genus,  Gkamaleo.  Dr.  J.  E. 
Gray  places  the  Chamaleonida  in  the  tribe  Dendroiavra,  of  the  sub- 
order Pachi/gtoaa,  of  the  order  Saurtt,  or  UstJl  The  tribe  Dentin- 
mora  embrace  only  this  family,  and  have  the  following  characters  : — 
Scales  of  the  belly,  sides,  and  bad,  granular.  Tongue  elongate, 
sub-cylindrical,  worm-like,  very  extensile.  Eyes  globular,  very  mobile, 
with  a  small  central  round  opening.  Toes  equal,  united  in  two 
opposing  groups. 

The  species  are  inhabitants  of  the  Old  World,  in  Africa  and  Asia, 
m  Southern  Europe. 


**  Back  high,  compressed.    Belly  and  sides  with  a  toothed  crest 

0.  lala-aiii,  the  Side-Crested  Chameleon.  It  is  a  native  of 
Madagascar. 

*"*  Back  and  belly  with  a  toothed  crest.    Sides  simple. 

+  Scales  equal,  email.     Muzzle  simple. 

O.  vutgarii,  the  Chameleon.  It  is  the  C.  mulabilii,  Mover;  0. 
cinercai,  Aldrovandus ;  C.  Paritiauu,  C.  Zeylandiau,  and  V.  Mai- 
coma,  Laurent ;  C.  carinatiu,  C  wbcroctu*,  C.  calcarattu,  Menem ; 
0.  Zebra,  Bory  ;  Lacerta  Cliamtlton,  Linnaeus.  It  is  a  native  of  the 
East  Indies,  and  the  species  which  is  moat  frequently  brought  to 


Chameleon  (C&amal*>  vulgtrii). 


C.  Sentgatauit,  the  Senegal  C 
of  Linnaus ;  C.  Btmex  Spci  of  Laurent ; 
a  native  of  the  West  of  Africa. 

C.  dilepit,  the  Flap- Socked  Chameleon.  Found  in  Africa.  Speci- 
mens in  the  British  Museum  hare  oome  from  Fantee,  Ashantee, 
Gambroon,  and  Senegal. 

tt  Scales  unequal,  larger  tubercles.     Muzzle  simple. 

C.  Pardalii,  the  Bourbon  Chameleon.    A  native  of  Bourbon. 

C.  RmKOW,  the  Warty  Chameleon.     It  inhabits  Madagascar. 

'!'++  Scales  unequal     Muzzle  (of  male)  with  a  central  pi 


am 


iros-Chameleo: 


if  Madagascar. 
Specimens  of  this  and  the  last  species  were  presented  to  the  British 
Museum  by  Sir  Edward  Belcher. 

*•**  Back  with  a  toothed  crest    Belly  and  sides  simple. 

+  Chin  and  muzzle  simple. 

C.  tvbtrcvliftm,  the  Tuberonleted  Chameleon.  A  native  of  South 
Africa. 

C.  cvcullairu,  the  Hooded  Chameleon.  An  inhabitant  of  Mada- 
gascar. 

++  Chin  simple ;  muxila  compressed,  produced. 

C.  nasutui,  the  Sharp-Nosed  Chameleon.    A  native  of  Madagascar. 

ttt  Chin  simple ;  muzzle  of  male  forked. 

C.  bifvrctm,  the  Largo-Naped  Chameleon.    A  native  of  Madagascar. 

-t-rtt  Chin  bearded ;  rauxsle  simple. 

O.  Tigrit,  the  Fringed  Chameleon.    Found  in  the  Seyohelle  Islands. 

C.  veniralii,  the  Belly-Shaped  Chameleon.    Found  in  South  Africa. 

C.  pwmtiuj,  the  Pearled  Chameleon.  A  native  of  the  Capo  of  Good 
Rope. 


GHAKAC&&  « 

•saw  Baci-  ^j  toijy  not  crested. 

O.  Partonii,  Parson's  Chameleon.    A  native  of  Madagascar. 
C.  Oxxnii,  the  Three-Homed  Chameleon.    It  is  a  native  of  Fes* 
andoPo, 
C.  Brookoumut,  Brookes's  Chameleon.   Locality  unknown.   Named 
from  a  specimen  in  the  Museum  of  Joshua  Brooke*. 
CHAMOIS.    [AimLOPU.] 
CHAMOISITE,  a  mineral,  composed  of  Silicate  of  Iron. 

,.„  ,.., RTHXMI8.] 

w_ ,  ~ ^„  kind  of  t 

by  Magnolia  aetlta. 

CHANDELIER-TREE,  a  species  of  Pondatm,  which  grows  in 
Guinea  and  St  Thomas's,  and  which,  on  account  of  the  arrangement 
of  its  dichotomous  branches,  has  obtained  this  name.     [PiKDia  irn.] 

CHAODINE.E,  Chaotic  Plants,  a  family  Invented  by  Bory,  for 
the  purpose  of  placing  a  number  of  the  lower  forms  of  plants  or 
organic  beings  of  uncertain  character,  which  could  not  be  placed 
amongst  other  well-defined  groups  of  Oryptagamia.  To  this  family 
were  at  one  time  assigned  forms  of  Diatomacia,  Damidca,  Noitoc, 
and  others. 

CHARA'CEjE,  Charai,  the  Chara  Tribe,  a  curious  group  of  plants 
inhabiting  pools  and  slow  streams,  to  which  they  communicate  a 
nauseous  offensive  odour,  which  is  said  to  become  a  pestilential  miasma, 
when,  as  in  the  Campsgna  of  Rome,  the  plants  are  in  great  numbers. 
They  are  jointed  leafless  plants,  with  verticillate  branches,  composed 
either  of  one  or  of  several  tubes  adhering  in  bundles,  and  either 
encrusted  with  calcareous  matter  {Chara),  or  transparent  (Nitdlof. 
The  reproductive  organs  are  of  two  kinds.  One  named  a  nuoule,  is 
an  ovnl  sessile  spirally  striated  body,  with  a  five-oleft  apex,  and  a 
number  of  grains  in  its  interior ;  this  baa  been  looked  upon  as  the 
pistil,  and  has  been  seen  to  grow  into  a  young  plant  The  other, 
called  the  globule,  is  a  reddish  body  consisting  of  triangular  scales, 
inclosing  a  msss  of  elastic  wsvy  threads,  and  hss  been  named  an 


o,  A  portion  of  tubular  item,  ■howln  [  the  bases  of  a  whorl  of  lsaves ;  b,  leaf, 
bearing-  Ihe  ornns  of  frucllncaUon  j  c,  a  ilnslc  organ  of  fructification,  greatly 
enlarged ;  d,  upright  ssetton  or  the  fruit ;  t,  plant  geralnmtlng. 

The  following  is  Schleiden's  description  of  these  organs  : — "  On  the 
lateral  branches,  generally  in  the  axis  of  the  above-mentioned  pair  of 
cella,  five  cells  may  be  seen  spirally  wound  round  a  thick  msss,  and 


filled  with  large  granules  of  starch,  mucus,  and  oil-globules,  and  with 
a  substance  that  closely  invests  the  spore-cells ;  and  from  being  at 
first  transparent  subsequently  becomes  green  or  red,  and  finally  black. 
The  five  investing  cells  then  either  become  cartilaginous,  and  remain 
until  the  whole  OWN  after  germination,  or  they  are  converted  into 
a  gelatinous  state,  and  then  speedily  dissolved  after  the  snorocsrp  has 
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the  same  time,  sealed  upon  a  short  cylindrical  cell,  another  cell,  which 
is  at  first  simple  and  spherical,  but  from  which  sight  [query  always 
eight  I]  cells  are  gradually  developed,  which  become  flattened,  and 
inclose  a  cavity  that  appears  from  its  origin  to  be  filled  with  a  dense 
grumous  mass.  The  eight  cells  expand  into  closely  compress  ad  radii, 
arranged  side  by  side,  increasing  the  circumf  oreuco  and  depth  of  the 
whole  body,  whilst  red  granules  are  gradually  deposited  upon  their 
inner  wall.  The  dark  contents  are  meanwhile  developed  into  other 
cells,  so  that  in  the  perfect  organ  a  conical  cell  projects  from  the 
cell  forming  the  pedicle  into  the  cavity,  and  a  cylindrical  cell  is 
formed  from  the  middle  of  each  of  the  eight  cells  of  the  walL 
These  new  cells,  whioh.  likewise  contain  pale-red  granules,  bear  on  their 
free  extremity  several  spherical  or  truncated  cylindrical  cells,  from 
which  project  many  long  filament*  composed  of  minute  cells.    The 

Sharks!  cells  and  the  filaments  form  a  dense  coil  in  the  centre  of 
e  cavity.  In  each  separata  cell  of  the  filament  we  at  first  see  a 
grumoui  mass,  whioh  however  subsequently  disappears,  giving  place 
to  a  spiral  fibre  coiled  np  in  two  or  three  tarns,  and  which  manifests 
a  peculiar  motion  on  escaping  from  its  celL  These  mysterious  organs 
have,  as  yet,  without  any  reason,  been  termed  anthers." 

There  is  however  an  analogy  between  these  organs  and  the  so-called 
spermatosoids  of  other  Cryptogamia,  that  would  lead  to  the  inference 
that  they  perform  the  same  functions.  [RlPBODUcnoir,  Vioitiblk.] 
In  addition  to  these  organs,  Montague  has  recently  described  faulbilli 
as  present  in  the  Oharaeea,  by  which,  he  says,  the  species  are 
frequently  propagated. 

The  Gharactm  are  also  highly  interesting  on  account  of  the  facility 
ith  which  they  exhibit  the  circulation  of  their  fluids,  and  because  of 

la  light  they  thus  appear  to  throw  upon  some  of  the  more  obscure 


with  which  they  exhibit  the  circulation  of  their  fluids,  and  because 
the  light  they  thus  appear  to  throw  upon  some  of  the  more  obscure 
of  the  phenomena  of  vegetable  life.  If  one  of  the  tubes  of  a  Ckara 
be  observed  under  a  pretty  good  microscope,  by  the  aid  of  transmitted 
light,  the  fluid  it  contains  will  be  distinctly  seen  to  have  a  motion  up 
one  side  of  each  tuba,  down  the  other,  and  then  up  again,  after  the 
manner  of  a  jack-chain  ;  and  this  goes  on  continually  aa  long  as  the 
plant  remains  alive.  No  spectacle  that  we  are  acquainted  with  is 
more  beautiful  than  this,  if  it  is  well  seen  with  the  aid  of  a  good 
microscope.  This  movement  was  first  described  by  Amid.  It  baa  led 
to  the  elimination  of  other  water  plante ;  in  most  of  which  the  same 
kind  of  circulation  can  be  detected  The  best  account  of  these  move- 
ments, with  drawings,  is  that  published  by  Variey  in  the 'Transactions 
of  the  Microscopical  Society,'  vol  ii.     j'Ctclosir,] 

Remains  of  Characta   are   frequently  found  in  the  fresh-water 
Tertiary  deposits,  but  not  lower  down.    The  species  are  met  with 
'n  Europe,  Asia,  Africa,  North 


s  of  the  species  which  are  calcareous   often  present  beautiful 


circulation  under  the  microscope.  In  the  Chora  this  can  only  be 
done  after  removing  the  calcareous  incrustation,  but  in  NiltUa  it  is 
seen  without  any  preparation.  The  family  has  three  genera  and 
thirty-five  species.  Their  relations  are  evidently  with  the  Alga  on 
the  one  band,  and  the  Bquitcluaca  on  the  other. 

CH  AR  A'DRIAD-E.  a  family  of  Birds,  placed  by  Mr.  Vigors  In  the 
order  Grailatora,  or  Waders.  The  genua  Ckaradnmt,  including  the 
True  Plovers,  the  DottrelL,  the  Sea-Lark,  the  Sanderling,  the  Stone 
Curlew  ((Edtcnentti),  the  Long-Legged  Plover  (Simanlopm),  and  the 
Spur-Winged  Plover  {(AorooViw  spfnonu),  was  placed. by  Linnsms, 
In  his  '  Systems  Nstuns,'  between  the  genera,  Trmga  and  Saurri- 
roitra  [A voter],  in  his  order  Gralla. 

Cuvier  make*  the  family  of  Plovers  (Les  Pluviera,  Charadrita, 
Linn.),  comprising  those  genera  which  want  the  hind  toe,  and  have  a 
moderate  bill  compressed  and  convex  at  the  end,  consist  of  two 
genera,  (Ediaumtti,  and  the  Plovers  so  called  {Charadritu,  Linn.), 
embracing  the  Golden  Plover,  Ctuiradrim  Morineliut,  C.  Eiaiinda,  Ac. 
The  Plovers  are  succeeded  by  the  Vanneaux  (Fandlm,  Becnst, 
Trmga,  Linn.),  consisting  of  Sqitalarvta,  Cuv.,  and  Ponetttu,  Cuv. ; 
which  are  followed  by  Btemalajnu  and  Curioriui ;  after  whioh  last, 
judging  from  external  form,  he  places  the  Cariama  (Microdactyltu, 
Geoff,  DicAobpiu,  111).     [Uahiamu.] 


Sub-Family  1.     (Edicnenmr. 
Genera.       (Edietumm,   Temm.   {CharadrmJ,    Linn.;     Otit,    Lath.; 
PUnalit,  Briss. ). 
SwMhiu,  IU.  {(Edieimiu,  Shaw ;  Ckaradrim,  Lath.). 


OrtophiUu,  Gould). 

Ortygodrt,  Vieill.  (Hemipodiut,  Sw. ;   Ortygii,  Steph.). 

PUmanKt,  Vieill.  (Charadritu,  Gm. ;  Onrtor,  WsgL ;  ffyut,  Gloger . 
A  mmoptiia,  Sw. ;  Chalodromut,  Riipp.). 

Sub-Family  B.     Ciaradriana. 

Goners.    Glamla,  Briss.  (Birvndc,  Linn. ;  JViwAelfa,  Scop. 
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Squalarela,  Cuv.  (Tringa,  Gm. ;  Ph*nalii,  Briss. ;  VcrntU**,  BecIoL , 
Tharadriui,  Pall.). 
FnweWw,  Briss.  (7Vina«,Linn»us;  CWadriw,  Wsgler ;  Ccrsta,  KIiid  . 
Sryihrogcmift,  Gould. 
PhUtmackiu,  Mathr.    (Porra,    Qmelin;    VaiuUtu,  Gmelin ;    fesV 


Seen.). 

Jliaticstfa,  Mrahr.   (CKaradrWi,  Linn. ;  PUvialit,  Briss. ;   JKgia&a, 
Boie). 

Pipit,  Licht.  {Chnradrim*,  Licht.). 

Anarkfndtmi,  Quoy  and  Oaim.  (Seolopax  I  Baffles). 


Bub-Family  E.     _     . 
Genera.     Dromat,  Pays.     (Erodia,  Stanley ;  Oorrira,  Briss.  I) 
Etaemi,  Leas.  {Carciaaca,  Hodgs.). 

We  now  proceed  to  the  consideration  of  some  of  the  forms 
included  in  this  family. 

The  first  family  of  the  order  Oralialora,  according  to  Mr.  0.  E. 
Gray's  arrangement,  is  the  C\aradriada,  which  are  divided  by  his) 
into  the  following  sub-families  and  genera : — 

In  illustration  of  this  family  we  select  principally  the  specia 
inhabiting  the  British  Islands 

(Edicntmtu  crepitant,  the  Great  Plover.  It  is  the  Otit  CEdiauma, 
Pennant ;  Charadrim  (Edicntaau,  Montagu ;  Oidiettemm  StUom, 
Fleming.  It  is  also  known  by  tile  common  name  of  the  Norfolk 
Plover.  It  is  the  Ostardeau  of  Baton ;  La  Grand  Pluvier,  on  Cowb 
de  Terre,  of  the  French  ;  Grsn  Pivisri,  Curlotte,  Ciurlul,  and  Ciurlm1. 
of  the  Italians ;  Lerohengraue  Regenpfeifer,  Grosser  Brachvogel,  and 
Gross*  Bragvogel  oder  Gluth,  of  the  Germans,  among  whom  it  is  aha 
called  Trial,  or  Oriel,  according  to  Gesner,  who  think*  that  it  ii  tin  l 
Ckaradritu  of  Aristotle ;  the  Gun-braff  of  the  ancient  British.  This 
genus  connects  the  Bustards  and  Plovers. 


abundant  in  species,  the  aberrant  forms,  which  appear  to 
for  the  purpose  of  filling  up  the  intervening  chasms,  are  reetricteil 
for  the  most  part  to  a  limited  number  of  specie* :  thus  while  ths 
Bustards  and  Plovers  comprise  a  vast  multitude  of  spedea,  the  genu 
(Edieneau*  contains  at  most  but  five  or  six  species,  and  these  can- 
fined  entirely  to  the  regions  of  the  Old  World.     ('Birds  of  Europe.') 

The  following  is  the  character  of  the  genus : — Bill  strong,  nesrfy 
straight,  rather  depressed  towards  the  tip ;  oilmen  elevated,  lower 
mandible  angulated ;  nostrils  longitudinal,  pierced  through  rod 
through  the  horn;  part  of  the  middle  of  the  bill,  and  most  open 
anteriorly.  Tarsi  long;  three  toes,  all  before,  united  aa  far  as  tha 
second  joint  by  a  membrane  which  skirts  their  edges.  Wings 
moderate ;  first  quill  shorter  than  the  second,  which  is  longest. 

The  only  British  example  of  tha  genua  is  the  Great  Plover.  It  has 
all  the  upper  parts  of  a  redcush  sshy-brown,  with  a  longitudinal 
dash  on  the  middle  of  each  feather ;  apace  between  the  eye  and  the 
bill,  throat,  belly,  and  thighs,  pure  white ;  neck  and  breast  slightly 
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coloured  with  reddish  and  speckled  with  longitudinal  brown  streaks ; 
a  longitudinal  white  bud  011  the  wing ;  toward*  the  middle  of  the 
flint  quill  a  greet  white  dash,  end  a  very  small  one  on  the  interior 
bftrb  of  the  second ;  lower  tail-coverts  ruddy ;  quill-feathers,  except 
those  of  the  middle,  terminated  with  black  ;  ben  of  the  bill  bright- 
yellowish,  the  rest  black  ;  naked  skin  round  the  eyes,  irie,  and  feat, 
pure  yellow.  Length  from  the  bill  to  the  feet  IS  inches  2  line*. 
Male  and  Female. 


OrM  Plover  [CStfrflrtiiw  cnpUnu). 

Such  U  Teniminck's  description  of  the  adult  bird ;  but  the  plumage 
varies  in  some  individuals.  For  instance,  in  the  specimen  figured 
and  described  by  Gould,  in  his  '  Birds  of  Europe,'  there  is  an  obscure 
bar  of  white  above  and  below  the  eye,  and  the  ground -colour  of  the 
flanks  and  under  surface  is  stated  to  be  yellowish-white ;  whilst  the 
yellow  toea  and  feet  are  noticed  as,  haying  a  tinge  of  green. 

The  young  bird*  have  the  colours  less  distinct,  and  are  detected 


i,  adds  that  this  form  of  the  ti 


□  the  young 


Rapid  on  foot,  powerful  in  flight,  which  it  eiecutco  In  wide  circles, 
and  haunting  downs  and  open  places,  this  species  is  in  general 
approached  with  difficulty  by  the  sportsman,  though  it  will  often 
squat  in  places  favourable  to  its  colour,  till  it  is  almost  trod  on. 
Their  shrill  evening  cry  pierces  the  ear,  and  may  be  heard  nearly  a 
mile  in  a  still  night  Slugs,  worms,  reptiles,  snd,  some  say,  mice  are 
eaten  by  them  ;  but  the  two  former  seem  to  be  their  favourite  food. 
White,  in  ft  letter  to  Pennant,  dated  80th  March,  1768,  says,  "I 
wonder  that  the  Stone  Curlew  (CKarodriiti  (Edientmm)  should  be 
mentioned  by  writers  as  a  rare  kind  i  it  abounds  in  all  the  campaign 
parts  of  Hampshire  and  Sussex,  snd  breeds,  I  think,  all  the  summer, 
having  young  ones,  I  know,  very  late  in  the  autumn.  Already  they 
begin  clamouring  in  the  evening.  They  cannot,  I  think,  with  any 
propriety  be  called,  as  they  are  by  Mr.  Bay,  *  circa  aquas  niiaaiilin ;' 
for  with  us,  by  day  at  least,  they  haunt  only  the  most  dry,  open, 
upland  fields,  and  sheep-walks,  far  removed  from  water :  what  they 
may  do  in  the  night  I  cannot  say.  Worms  are  their  usual  food,  but 
they  also  eat  toads  and  frogs."  No  nest  receives  the  eggs,  which  are 
two  or  three  in  number,  of  a  light  brown  or  dirty  white,  with  dusky 
blood-coloured  blotches  and  streaks.  "It  lays,"  says  the  author  of 
the  '  History  of  Selborne,'  "  Its  eggs,  usually  two,  never  more  than 
three,  on  the  bare  ground,  without  any  nart,  in  the  field  ;  so  that  the 
countryman,  in  stirring  his  fallows,  often  destroys  them.     The  young 


stones,  which  are  their  beat  security;  for  their  feathers  are  so  exactly 
of  the  colour  of  our  gray-spotted  flints,  that  the  most  exact  observer, 
unless  he  catches  the  eye  of  the  young  bird,  may  be  eluded.  .'.  . 
(Edicnrmui  is  a  most  apt  and  Expressive  name  for  them,  since  their 
lege  seem  swollen  like  those  of  a  gouty  man.    After  harvest  I  have 

■  *  *■  -    ■  ■"■■■  -"■--■■•-       ■  —  'V 

r,  which  their  upland  haunts 


Temmtnek  notes  it  as  abundant  in  the  south  of  France  (in  which 
country  Belon  found  young  ones  that  could  not  fly  at  the  end  of 
October),  Italy,  Sardinia,  the  Greek  Archipelago,  and  Turkey.  It  is 
also  found  in  Asia  and  Africa.  It  occurred  among  the  Trebieond 
collection  of  birds  presented  to  the  Zoological  Society  of  London  by 
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Mr.  Keith  Abbott ;  and  the  localities  attributed  to  it  by  Mr.  Gould 
are  Europe  and  Africa,  but  not  India,  ('ZooL  Proo.,'  183*.)  CoL 
Sykee  however  had  previously  recorded  it  among  the  birds  of  the 
Deeoan  :  at  least  he  says  "there  Is  no  visible  difference  between  the 
Dnkhun  and  British  species."  ('ZooL  Proc,'  1832.)  If  ft  be  the 
Charadriw  Ktrvari  of  Hasaalquist,  which  Iinnssus  and  most  authors 
suppose  it  to  be,  that  traveller  describes  it  ss  inhabiting  Lower  Egypt, 
near  the  sepulchres,  and  in  the  deserts.  In  Britain  it  arrive*  early  in 
the  spring.  The  following  is  the  earliest  period  recorded  by  White : — 
"On  the  27th  of  February,  1T88,  Stone  Curlews  were  heard  to  pipe ; 
and  on  March  1st,  after  it  was  dark,  some  were  passing  over  the 
village,  as  might  be  perceived  by  their  quick  short  note,  which  they 
use  in  their  nocturnal  excursions  by  way  of  watch-word,  that  they  ' 
may  not  stray  and  lose  their  companions.  Thus  we  see  that  retire 
whithersoever  they  may  in  the  winter,  they  return  again  early  in  the 
spring,  and  are,  as  it  now  appears,  the  first  summer  birds  that  come 
back-  Perhaps  the  mildness  of  the  sesson  may  have  quickened  the 
emigration  of  the  curlews  this  year."  They  are  seldom  seen  after  the 
beginning  of  October ;  but  Mark  wick  states  that  ha  received  on  the 
31st  January,  1792,  a  bird  of  this  species  which  had  been  recently 
killed  by  a  neighbouring  farmer,  who  said  that  he  had  frequently 
seen  it  in  his  fields  (Sussex)  during  the  former  part  of  the  winter. 
This,  perhaps,  adds  Harkwiok,  was  an  occasional  straggler,  which,  by 
some  accident,  was  prevented  from  accompanying  its  companions  in 
their  migration.  As  the  autumn  advances,  these  birds  collect  into 
flocks,  soon  after  which  they  leave  this  country.  Norfolk,  Suffolk, 
Kent,  and  Hampshire  seem  to  be  the  favourite  counties  of  the  Stone 
Curlew  ;  but  it  occurs,  though  rarely,  in  the  Yorkshire  Wolds,  higher 
than  which  it  does  not  seem  to  go  in  these  islands.  Mr.  Belby  says 
that  he  never  met  with.lt  or  beard  of  it  in  the  more  northern  English 
counties,  nor  in  Scotland.  It  does  not  occur  in  Mr.  Thompson's  Irish 
list  in  the  '  Zoological  Proceedings.' 

The  Great  Plover  is  a  delicate  bird  for  the  table. 

In  the '  Portraits  d'Oyseaux,'  the  following  quatrain  wall  describes, 
ths  bird  snd  the  reason  for  the  name  given  to  it  by  Belon : — 
"  L'on  pent  noramer  oettoy.cy  Ortsrdeau, 
"  iBprochant  do  1'Oitsrd*. 


Quito 


le  ply  dt 


:  Ires  plus  qu'  t  unl  antra  oyscan." 
Curtorim.  BUI  as  long  as  head ;  mandibles  arched,  and  compressed 
towards  their  extremities ;  base  depressed ;  tip  sharp  and  entire ; 
nostrils  basal,  oval,  with  an  oblong  lateral  opening.  First  quill 
longest,  Legs  long;  three  front  toes  separated  throughout;  middle 
toe  much  the  longest,  with  a  serrated  claw. 

O.  Ttmmindcii,  Black  -Bellied  Courier,  Bwainson.  The  following  Is 
Mr.  Swainson's  specific  character  and  description  :— "  Cream-coloured 
brown  ;  top  of  the  head  and  breast  ferruginous,  nuchal  collar  double ; 
the  lower,  with  the  quills  and  middle  of  the  body,  black ;  the  upper 
and  the  sides  of  the  body  white.  Total  length  from  the  bill  to  the 
tail  eight  inches ;  bill  one  inch  from  the  gape,  and  half  from  the  end 


Blass-Ballied  Courier  (Araartus  Ttmmludtii). 
of  the  nostrils.  Lege  three  inches  from  the  naked  thigh  to  the  tip  of 
the  middle  toe,  the  claw  of  which  ie  serrated  internally.  Tail  round  ; 
the  middle  feathers  not  spotted  ;  the  two  next  with  a  black  dot  near 
the  tip,  which,  in  the  next  pair,  ia  further  broken  into  two  white  dots  ■ 
the  outer  pair  white."  ('ZooL  Illust,'  pL  108,  first  series).  It 
inhabit*  Africa  (Abyssinia.)  r 
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a  1 

QatlM*  ... 
Iasthsan:  Craain-Colonnd  Courser,  Pennant;  Pi  win  r  iliiuii  il  Swift- 
Foot,  3elby.  It  has  been  wen  in  Franco  and  England,  but  only  aa  an 
occasional  visitor.  Thus  wo  find  (Hon!  'Orn.  Diet.')  that  onawaa 
killed  in  Prance,  whore  it  mi  aeen  to  run  with  great  nnriftnnaa ;  ano- 
ther w*«  shot  near  St.  Alban'a  in  Eaat  Kent,  the  seat  of  William 
Hammond,  Esq.,  on  the  10th  of  November,  17S5,  and  he  presented 
the  prise  to  Dr.  >-»'*"""  Mr.  Hammond  first  met  with  it  on  aoma 
light  land  ;  and  ao  little  fearful  wu  it,  that  having  no  gun  with  him 
at  that  time  he  Bent  for  one,  which  did  not  readily  go  off,  having  been 


dforx 


s,  and,  i 


report  frightened  the  bird  away,  but  after  making  a  turn  or  two,  it  again 
Battled  within  a  hundred  yards  of  him,  when  he  was  prepared  with  a 
second  shot,  which  killed  it.  He  observed  it  to  run  with  incredible 
swiftness,  considering  Ha  size,  and  at  intervals  to  pick  something  from 
the  ground  :  it  was  eo  hold  as  to  render  it  difficult  to  make  it  rise  in 
order  to  take  a  more  secure  aim  on  the  wing.  The  note  was  unlike 
that  of  any  known  bird.  Colonel  Montagu  says  that  one  was  shot  in 
North  Wales  in  the  year  1793,  and  preserved  in  the  collection  of  the 
late  Professor  Sibthorp  at  Oxford.  Mr.  Atkinson,  author  of  "The 
Compendium  of  Ornithology,'  was  also  in  possession  of  a  specimen 
shot  at  Nefcherby,  in  April,  1 816. 

Another  of  these  birds  was  taken  in  Austria ;  and  the  young  bird 
in  the  Darmstadt  Museum,  alluded  to  by  Temminck,  was  probably 
killed  m  Europe.  Mr.  Fur  (' ZooL  Journal,'  vol.  Eli-  p.  *92)  records 
the  death  of  one  ahot  on  the  15th  October,  182T,  under  Timberwood 
pill,  in  Charnwood  Forest,  Leicestershire,  by  a  tenant  of  Mr.  T.  Gis- 
borne.  He  described  it  as  coming  flying  over  his  head,  uttering  a 
cry  with  which  he  was  unacquainted,  and  it  settled  near  him.  Some 
idea  of  the  enormous  price*  which  were  at  one  time  given  by  collectors 
for  ran  birds  killed  in  Britain  may  be  formed  from  the  sum  which 
Dr.  Latham's  specimen  produced  :  Mr.  Fox  Bays  it  was  purchased  for 
B8  guineas. 

Glartoia,  Brisson.  Bui  short,  hard,  convex,  curved  for  upwards 
of  half  its  length,  and  compressed  towards  the  point  Nostrils 
at  the  sides  of  the  base,  oblong,  and  obliquely  cleft.  Legs 
feathered  nearly  to  the  knee;  toes,  three  before  and  one  behind,  the 
outer  united  to  the  middle  one  by  a  short  msmbrans ;  claws  long, 
and  drawn  to  a  fine  point.  Wings  very  large,  the  first  quill-feather 
the  longest.    Tail  more  ar  less  forked.    (Gould.) 

Example,  Q.  Fratmeola  (Hirtmdo  Pralinctiia,  Linnams),  the  Collared 
Pranticole.  Both  male  and  female  when  old  have  the  summit  of 
the  head,  nape,  back,  scapulars,  and  coverts  of  the  wings  gray-brown ; 
throat  and  front  of  the  neck  white  slightly  tinged  with  red,  which 
colour  is  encircled  or  framed,  as  it  were,  by  a  very  narrow,  black 
band,  which  ascends  towards  the  corners  of  the  bill ;  space  between 
the  eye  and  the  bill  black ;  breast  whitish-brown ;  under  coverts  of 
the  wings  chestnut-red ;  lower  parts  white,  clouded  with  reddish ; 
Coverts  of  the  tail  and  origin  of  the  caudal  feathers  pure  white,  the 
rest  blackish  towards  their  end;  bill  black,  red  at  its  base,  iris 
reddish-brown ;  naked  circle  round  the  eyes  bright-red ;  feet  reddish- 
ash.  Tail  very  much  forked.  Length  rather  more  than  8  inches. 
(Temm) 

In  this  state  it  is  the  Pordrix  de  Mer  of  Brisson,  Ac ;  the  Perdnx 
de  Mer  Ordinaire  et  Ik  Collier  of  Gerard ;  Austrian  Pratincole  of 
Latham ;  Dae  Rothfuesige  Sandhuhn  of  Bechstein;  Das  Oestrichische 
Halaband,  and  SUdliehe  Sandhuhn,  of  Brehm ;  and  Pernios  di  Mars 
of  SavL 

Varieties, — The  gray-brown  brighter  or  deeper :  the  white  of  the 
throat  more  or  less  clouded  with  reddish  or  bright  russet ;  the  gular 
black  band  more  or  lees  intense  in  colour,  and  often  accompanied  by 
a  very  small  white  line.  The  band  too  ia  often  only  indicated  by 
■mall  black  spots.    (Temm.) 

When  young  the  upper  parts  are  brown-ash,  clouded  with  deeper 
undulations  and  whitish  borders ;  throat  tarniahed  white,  surrounded 
with  brown  spots  disposed  so  as  to  replace  the  band  which  surrounds 
this  part  in  the  old  birds ;  breast  and  belly  deep  gray  with  brown 
spots,  but  sometimes  without  spots ;  the  tail  less  forked,  and  the 
lateral  feather  much  shorter  than  in  the  old. 

In  this  state  it  appears  to  be  La  Perdriz  de  Mer  a  Collier,  la  grise, 
la  t  rune,  et  la  Giarole  of  Sonnini,  of  Buffon ;  La  Perdriz  de  Mer  des 
Maldives,  de  Coromandel,  et  de  Madras,  of  Sormerat;  Das  Braun- 
ringige  Bancflrnhii,  and  Qeneckte  Sandhuhn,  of  Bechstein;  and  Collared 
and  further  varieties  of  Pratincole  of  Laihan) 

"  The  genus  Qlartola,"  says  Mr.  Gould  in  his  great  work  on  the 
'  Birds  of  Europe,'  "  appears  to  be  strictly  confined  to  the  Old  World, 
no  transatlantic  example  having  ever  been  discovered,  nor  indeed  are 
we  aware  of  any  form  in  the  ornithology  of  America  which  at  all 
approaches  the  present.  Three  species  are  all  that  are  as  yet  disco- 
vered. Of  these,  two  (the  0.  graUaria  and  the  Q.  la&ta)  are  peculiar 
to  the  eastern  provinces  of  Asia  and  Africa ;  the  other,  the  bird  now 
before  us  (Q.  lorqiuUa),  ia  spread  throughout  the  warm  and  temperate 
regions  not  only  of  these  continents,  but  Europe  also  :  hence  it  would 
seem  as  if  nature  endeavoured  to  make  up  by  extent  of  habitat  for  the 
limitation  of  species.  Still  however,  although  thus  diffused,  the 
Prantincale  may  be  said  to  be  truly  a  native  of  the  eastern  provinces 
of  Europe  on  the  Asiatic)  borders,  and  especially  Hungary,  where 
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hundreds  of  these  birds ; '  and  we  might  add  that  it  i 
abundant  in  Western  Tartarj,  In  England  it  is  only  an  o 
visitor;  but  in  Germany,  France,  and  Italy,  it  is  a  bird  of  periodical 


H.  Temminck,  in  the  last  part  of  his  '  Manuel,' states  that  it  breeds 
in  Sardinia,  and  that  it  ia  very  abundant  in  Dalmatin,  on  the  borders 
of  the  lake  Boocagnaro,  on  its  spring  passage.  The  eggs  he  describes 
as  being  yellowish-white.  "  With  the  long  wings  and  forked  tail  of 
the  swallow" — we  again  quote  Mr.  Qould— "  the  Pranticole  possesses 
that  rapidity  and  power  of  flight  for  which  the  bkd  is  so  remarkable. 
It  takes  its  food,  which  consist*  of  insects,  and  especially  such  aa 
frequent  marshes  and  the  borders  of  rivers,  while  on  the  wing, 
darting  along  in  the  chase  with  the  rapidity  of  an  arrow  ;  nor  ia  it 
leas  distinguishable  for  celerity  on  the  ground,  and  often  catches  its 
pray  aa  it  nimbly  runs  along.  This  elegant  and  graceful  bird 
incubates  in  the  concealment,  afforded  by  reeds,  osiers,  and  tall 
herbage,  laying  three  or  four  white  eggs."  A  pair  of  Pratincoles 
were  shot  at  Yarmouth  in  1827;  another  iu  Wilbreham  Fen  in 
Cambridgeshire  in  1S86 ;  and  a  specimen  at  Blakeney  in  Norfolk,  in 
May,  1645. 


Cellared  Pratincole  (fflorsola  PnliiKoia). 
Sqnolarola,  Cuvior.  Bill  rather  strong,  cylindrical,  straight,  nearly 
as  long  as  the  head ;  the  tip  or  horny  part  about  half  the  length  of 
the  whole  bill,  tumid  and  arched,  with  the  tomia  bending  inwards  ; 
nasal  grooves  wide,  half  the  length  of  the  bill;  mesorhinum 
depressed  below  the  level  of  the  tip ;  nostrils  longitudinally  pierced 
in  ton  membrane  of  the  groove,  linear,  oblong.  Wings  rather  long, 
acuminate,  with  the  first  quill-feather  the  longest  Legs  slender,  of 
mean  length,  naked  above  the  tarsal  joint ;  feet  four-toed,  three  before 
and  one  behind  ;  front  toes  joined  at  their  base  by  a  membrane,  that 

C "on  of  it  between  the  outer  and  middle  toe  being  the  longest ; 
toe  very  small  or  rudimental ;  tarsi  reticulated.     Plumage  thick, 
close,  and  adpressed.    (Gould.) 


Head  and  Foot  at  Sqaalarnla. 

S.  entered  [Tnaga  Squalarola,  Linn.),  the  Bastard  or  Gray  Plover. 

Adult  Male  and  Female,  Winter  Plumage. — Front,  throat,  middle 
of  the  belly,  thigh,  abdomen,  and  upper  coverts  of  the  tail,  pure 
white ;  space  above  the  eye,  front  of  the  neck,  sides  of  the  breast  and 
sides,  white,  varied  with  brown  and  ashy  spots  ;  upper  parts  blackish- 
brown,  variegated  with  greenish-yellow  spots,  but  the  whole  of  the 
feathers  terminated  with  ash-colour  and  whitish ;  long  internal 
feathers  of  the  wings  deep  black  ;  lower  coverta  of  the  tail  marked 
on  their  external  barbs  with  small  diagonal  brown  bsnda ;  tail  white, 
but  reddish  towards  the  end,  striped  with  brown  bands,  which  are 
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ode  and  few,  and  placed  on  the   lateral  feathers;  bill  blink;  Iris 
ManHsh ;  foot  ashy-black.     Length  rather  mora  than  10  inches. 

Adult  Hale  and  Female;  In  their  Spring  or  Nuptial  Plumage. — 
Space  between  the  eye  and  the  bill,  throat,  sides  and  front  a?  the 
neck,  middle  of  the  breast,  belly,  and  aide*,  deep  black ;  front,  a  large 
band  above  the  eyes,  lateral  parts  of  the  neck,  side  of  the  breast, 
thighs,  and  abdomen,  pure  white  ;  nape  variegated  with  brown,  black, 
and  white;  occiput,  back,  scapulars,  and  ooverta  of  the  wings,  deep 
black ;  all  the  feathers  of  these  parte  terminated  by  a  large  space  of 
pure  white ;  large  white  spots  on  the  greatest  of  the  wing-coverts  and 
-i  the  scapulars;   oblique   black  bands  on  the  lower  tail-coverts; 


and  the  young  in  winter;  the  front,  space  above  the  eye,  sides  of  the 
neck,  and  sides  are  variegated  with  larger  but  paler  spots ;  upper 

«    tint  «*£jbf     wtk     wkUi.k       .!«     *     lt**l,   »vL:.l. 


In  the  first  of  these  states  of  plumage  the  bird  Is  the  Tringa 
Squatarota,  GmeL  j  Le  Tanneau  Varie,  Soft :  and  Gray  Sandpiper. 
Lath.  ('Syn.') 

In  the  second  it  is  the  Vandlu*  ndmogtitter,  Beoh. ;  Trimgt. 
Rdvdica,  QmoL  :  Ckaradriui  apricariat,  Wils. ;  Le  Tanneau  Suisse, 
Bunt ;  Swiss  Sandpiper,  Lath. ;  and  Sohwaribauchiger  Kiebis,  Meyer, 

The  young  before  the  moult  are  Tringa  Squatarvla,  tor.,  GmeL ; 
La  Tanneau  Ptuvier,  and  Tanneau  Oris,  Buffi  ;  Gray  Sandpiper, 
Lath. ;  and  Sohwarzbauchiger  Kiebis  im  Herbstkleide,  Meyer. 

M.  Tamminck,  who  gives  these  synonyms,  remarks  in  his  '  Manuel,' 
(hat  at  the  two  epochs  of  the  moult,  individuals  are  found  which 
have  the  deep  black  of  the  lower  parts  sprinkled  with  some  white 
feathers,  or  when  the  white  predominates  it  is  variegated  with  some 
black  feathers.  The  birds  in  winter  plumage  and  the  young  may,  hs 
observes,  be  easily  distinguished  from  those  of  the  Golden  Plover, 
first  by  the  presence  of  the  posterior  toe,  and  secondly  by  the  long 
black  feathers  which  are  found  inside  of  the  wings,  near  the  body  ; 
the  rest  of  the  plumage  differs  so  little  at  these  epochs,  that  one 
might  be  easily  mistaken. 

This  species  is  the  Charadrita  hypomdat  of  Wogler,  and  the  Gray 
Squatarole  of  Shaw.  It  appears  to  be  the  Pluvier  Grit  of  Baton,  and 
in  the  '  Portraits  d'Oyaeaui,'  An.,  is  the  following  loyal  quatrain  under 
the  figure  of  the  bird : — 

"  Da  nniot  assist,  it  Jour  en  eompagnie, 
Ya  le  Plnrlor  sarvant  ton  appaUaur. 
Far  la  roit-on,  que  a'est  Men  le  malUenr, 
Qu'une  fast  noil  par  an  roj  sxravarnfc." 

M.  Temmlnch,  who,  in  the  fourth  part  of  his '  Manuel'  (1840), 
protests  against  the  generic  separation  of  thii  form,  not  without 
a  passing  hut  sweeping  censure  on  "toutes  les  autres  coupes  non- 
valloa,"  adds  to  the  synonyms  Sqvatarola  varus  et  HdvtHca,  Brehm. ; 
Kiebii  Regenpfeifer,  Neum ;  Pivieressa,  Savi :  and  Sprackling  Yipa, 

Nik 

Id  Britain,  where  this  bird  Is  not  numerous,  and  principally  known 
as  a  migratory  species,  it  is  found  on  the  coast  "  in  oozy  bays,  or  at 
the  mouths  of  riven,"  where  it  feeds  upon  worms,  marine  crustaceans, 
Ac  The  bird  runs  well,  and  its  whistle  is  like  that  of  the  Golden 
Plover,  but  not  so  shrill.  If  killed  in  good  season  it  is  dslicdous  for 
the  table.  The  nest  is  of  the  most  rude  construction.  A  shallow 
depression  In  the  earth  is  lined  with  a  few  pieces  of  dried  bents  or 
straw,  and  there  four  eggs  generally,  which  are  oil-green  blotched 
with  black,  are  deposited.  According  to  Wilson  and  Nuttall,  this 
Plover  has  often  in  the  temperate  parts  of  the  United  States  two 
broods  in  a  aeasou,  though  it  has  only  one  in  Msasaohuaatts,'  where 
their  nests  are  of  rare  occurrence.  During  the  summer  both  young 
and  old  feed  much  upon  various  kinds  of  berries,  particularly  those 
of  the  early  bramble,  called  dew-berries,  and  their  flash  is  then  highly 
esteemed.  About  the  last  week  in  August  they  repair  with  their 
young  to  the  borders  of  die  sea-coast,  where  they  assemble  in  great 
numbers,  feeding  on  small  shell-fish,  shrimps,  and  other  small  marine 
animals.  Grasshoppers  and  other  insects  that  abound  in  the  fields 
are  also  eaten  by  them.  "  They  are,"  says  Nuttall,  "  extremely  shy 
and  watchful,  uttering  a  loud  rather  plaintive  whistling  note  as  they 
fly  high  and  circling  in  the  air,  and  are  so  often  noisy,  particularly  in 
the  breeding  season,  as  to  have  acquired  amongjmany  of  the  gunners 
along  the  coast  the  name  of  the  Black-Bellied  Killdeer.  They  usually 
linger  round  the  sea-coast  in  the  Middle  States  tilt  the  commencement 
of  November,  when  the  frosts  beginning  sensibly  to  diminish  their 
prospect  of  subsistence,  they  instinctively  move  off  towards  the  south, 
proceeding  probably  at  this  time  under  the  shade  of  twilight,  as  moving 
flocks  are  nowhere,  ai  far  as  I  can  learn,  seen  by  day.  About  the 
middle  of  September,  in  the  marshes  of  Chelsea  (Mass.)  contiguous 
to  the  beach,  they  sometimes  assemble  at  daybreak  in  flocks  of  more 
than  a  thousand  individuals  together,  and  soon  after  disperse  them- 
selves In  companies  on  the  shores,  to  feed  upon  the  small  shell -fish 
and  marine  insects  (Crtutacca).  This  crowding  instinct  takes  place 
a  short  time  prcvioustotheirBenoralmigration  southward."  {'Manual 
of  the  Ornithology  of  the  United  States  and  Canada.') 

The  Gray  Plover  is  found  in  all  the  temperate  countries  of  Europe, 
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More  abundant  in  Franca  than  in  Germany ;  rare  in  Switzerland ; 
common  enough  in  the  islands  and  on  the  coasts  of  Holland.  Abun- 
dant in  summer  in  the  regions  of  the  Arctio  Circle  and  of  Oriental 
climates,  where  it  breeds.  M.  Cantraine  killed  a  young  one  in  the 
Strait  of  Boniface.  (Temm.)  Dr.  Von  Biebold  and  M.  Burger  saw  it 
in  Japan,  and  M.  Temminck  states  that  he  has  seen  individuals  from 
that  locality  in  both  summer  and  winter  plumage.  Sir  John  Richard- 
son, who  notices  it  ta  the  Toolee-ereeoo,  or  Tooglee-aiah,  of  the 
Esquimau!,  says  that  it  is  observed  in  the  Fur  Countries  in  similsr 
places  to  those  frequented  by  the  Golden  Plover,  though  it  is  not 
equally  common,  and  that  it  breeds  In  open  grounds  from  Penn- 
sylvania to  the  northern  extremity  of  the  continent  He  describes  a 
vpeottnen  killed  at  Hudson's  Bay  (lat  67°)  in  August  1B22.  Captain 
James  Boss,  in  the  Appendix  to  Sir  John  Ross's  '  Lsst  Toyage,' 
observes  that  it  was  more  rarely  met  with  than  the  Golden  Plover, 
but  was  found  breeding  near  the  margins  of  the  marshes  immediately 
to  the  sonth-weet  of  Fury  Point  in  considerable  numbers.  Sams 
specimens  were  also  obtained  near  Felix  Harbour.  It  ia  met  with  in 
Egypt,  and  upon  the  confines  of  Asia,  in  Siberia,  Ac  (Selby.)  The 
last-quoted  author  states  that  in  Britain  there  are  a  few  stations 
on  the  coast  of  Northumberland  where  it  is  found  during  the  whole 
winter,  but  only  in  families  or  small  flocks.  It  generally  arrives  about 
the  middle  of  Bept — "-— ■= "      •       "       ■ 


C  orally 
1  he  adds,  at  which 
time  several  of  the  old  birds  still  retain  a  part  of  their  summer 
plumage.  In  the  month  of  May  they  go  northward.  Mr.  Gould  says 
that  they  appear  in  the  greatest  abundance  In  this  country  while 
performing  their  periodical  migrations  in  the  months  of  April  and 
May  along  the  coasts  of  Lincolnshire,  Norfolk,  Suffolk,  Essex,  and 
Kent    ('  Birds  of  Europe.') 


VrmtRiu  (Briss.).  Bill  shorter  than  the  head,  straight  slightly 
compressed,  the  points  of  both  mandibles  homy  and  hard.  Nasal 
groove  wide,  and  reaching  as  far  as  the  horny  tip,  Nostrils  basal, 
linear,  pierced  in  the  membrane  of  the  nasal  groove.  Legs  slender, 
with  the  lower  part  of  the  tibial  naked.  Feet  4 -toed,  three  before 
behind,  united  at  the  base  by  a  membrane  ;  hind  toe  very 


tuberoulated,  or  spurred.    The  first  three  quill-feather* 
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terminated  by  a large  black  apace,  with  the  exception  of  the  external 
feather;  lower  coverts  ruddy,  bill  blackish;  feet  red-brown.  Length 
rather  more  than  12  inched.  The.  female  has  the  black  of  the  throat 
and  breast  leas  deep.  The  young  before  the  moult  have  the  occipital 
crest  shorter ;  some  blackish  colour  below  the  eyes;  tho  throat  varied 
with  black  and  ashy  brown ;  all  the  feathers  of  the  upper  and  lower 
parts  terminated  with  ochreous  yellow ;  feet  ashy-olive.  The  spring 
or  nuptial  plumage  in  scarcely  distinguishable  by  the  greater  bril- 
liancy of  the  reflections  on  the  back  and  wings,  and  by  the  deeper 
intensity  of  the  black  of  the  throat  and  breast.  The  crest  however 
is  longer,  and  the  colour  of  the  feet  bright  reddish. 


Held  and  foot  or  Peewit,  or  Lapwing  ( Famlhn  crUtntut). 

Accidental  Varieties. — Fore  white.  Yellowish  white  with  faint 
Indications  of  the  deeper  colours.  One  or  other  part  of  the  body 
speckled  with  white  feathers,    (Teinm.) 

This  species  is  Lo  Vanneau  of  the  French ;  Paonoelta  Commune  of 
the  Italians ;  Gehaiibte  Kiebiz  of  the  Germans ;  De  Kiovit  of  the 
Netherlanders;  Peaseweep,  Peewit,  Bastard  Plover,  Lapwing,  and 
Wype,  of  the  British ;  Cornchwigel  of  the  Welsh.  It  ia  alio  the  Wipa, 
Eowipa,  and  Buecka,  of  the  Swedes ;  Vibe  and  Kivit  of  the  Danes ; 
and,  according  to  Melon,  A1J  of  the  Greeks  (Aristot.,  '  Hist.  Anim./ 
Tiii.  S) ;  Pavonrino  and  Parruchello  of  the  Italians ;  and  in  some 
province*  Diihuit  and  Papechieu  of  the  French. 

The  habits  of  this  species  very  much  resemble  those  of  the  other 
Plovers,  and  the  arts  by  which  the  parents  try  to  lead  either  dog  or 
man  from  their  eggs  or  young  by  counterfeiting  the  gait  of  a  wounded 
bird,  Ac,  are  as  well  if  not  better  known  as  the  stratagems  of  its 
congeners  on  the  like  occasions.  This  is  the  bird  which  furnishes  the 
plover's  egga  of  the  London  market ;  and  those  who  rob  the  nest  are, 
it  Is  said,  careful  not  to  take  all,  but  the;  leave  one  or  two,  so  as  to 
induce  the  bird  to  go  on  laying,  which  she  generally  doea  to  make  up 
her  number.    The  full  complement,  when  the  bird  is  not  robbed,  is 


albumen)  is  transparent  when  boiled,  and  has  somewhat  of  a  bluish 
tinge.  Tho  nest,  if  neat  it  maybe  called,  is  the  hare  earth.  It  haunts 
the  borders  of  rivers,  lakes,  plains,  and  marshy  places,  and  is  generally 
to  be  found  near  the  sea-shore  in  the  winter.  This  part  of  its  habits 
well  agrees  with  those  described  as  proper  to  Aristotle's  Aix,  accord- 
ing to  the  reading  given  by  Bolon.  This  elegant  bird  seems  to  have 
been  as  much  esteemed  by  the  French  for  the  table  as  by  our  own 
countrymen.  In  the  '  Portraits  des  Oyseaux '  the  following  quatrain 
appears  under  the  figure  of  the  bird  : — 

"Toy  cy  deuui  !<■  portrnlet  do  Vinean, 


In  the  'Northumberland  Household-Book,'  'Wypca'  are  charged 
at  one  penny  eacb,  and  they  are  among  the  birds  admitted  to  his 
lordship's  own  'mees.' 
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The  Peewit  is  spread  over  the  whole  of  Europe,  and  it  particularly 
plentiful  in  Holland.  Mr.  Gould  states  that  ha  has  seen  specimen*;  in 
collections  bom  India  and  Africa.  It  is  noted  by  Messrs.  Dixon  and 
Roes  aa  occurring  in  great  numbers  near  Enaroom,  arriving  at  tha 
end  of  March,  and  departing  at  the  end  of  November.  During  the 
summer  it  frequents  the  river  (Kara-Su,  or  northern  branch,  of  tha 
Euphrates),  but  on  its  arrival,  and  previous  to  Ha  departure,  it  ia 
found  in  moist  fields.  The  native  name  ia  Eiz-Cooshoo  (Maiden's 
Bird),  or  Eahmaum  Cooshoo  (Bath-Bird).  TowIIki  Stpnuckka,  and 
Okaradriut  Mormelltu  and  C.  minor  were  found  by  those  gentlemen  at 
the  same  locality.  ('  ZooL  Proo.,'  1839.)  It  appears  in  the  '  List  of 
Birds'  seen  in  Japan,  by  Dr.  Von  Siebold  and  M.  Burger;  and 
Temminck  states  that  individuals  from  that  locality  differ  in  nothing 
from  those  of  Europe. 


Peewit,  or  Upwbg  (FontHw  eWstdw). 

This  specks  is  confined  to  the  Old  World ;  but  Captain  P.  P.  King, 
H.N.,  has  described  a  aeoond  species  from  the  Straits  of  Magalhaana. 
It  is  figured  In  the  '  Illustrations  of  Ornithology,'  under  the  name  of 
Squalarola  cincta. 

PhQomaehni,  the  Bpur-Winged  Plover.  It  is  the  PhSomacku 
fpmostu  (CAarodViM  tpinotut,  Linn. ;  PlwrialU  Setfjalmtit  arwtota, 
Briss.;  Pltmianut  qx'nonu,  Gould.) 


"™*-^_~<    "-" "" 

Spar-Wtased  Plover  (PMfeswsisM  csfeuw). 
When  the  male  and  female  are  in  perfect  plumage  all  the  summit 
of  the  head  and  occiput,  throat,  front  of  the  neck,  breast,  sides,  quills, 
and  three-fourths  of  the  tail  are  black ;  region  below  tile  eyes,  lateral 
base  of  the  bill,  aides  of  the  neck,  nape,  long  feathers  on  the  sides, 
inside  of  the  wings,  the  whole  border  of  the  wing,  thighs,  abdomen, 
...j  o__l  c  .1  -«-ijB  origin  of  the  tail,  pure  white;  the  whole 
it  the  body,  as  well  as  all  the  coverts,  gray- 
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brown,  more  or  leas  deep  or  umber-colour  ;  two  lateral  feathers  of  tho 
tail  terminated  with  white.     Length  10  to  11  inch*. 

Tbii  in  La  Pluvier  a  Aigrette,  Lo  Pluvier  Hupp*  do  Perse,  and  the 
Pluvier  ArnuS  du  Senegal,  of  Bufion ;  Spur-Winged  and  Black-Breasted 
Indian  Plover  of  Latham. 

Little  or  nothing  is  known  of  the  habit*  of  thia  species,  with  the 
exception  of  what  we  leant  from  Dr.  Latham,  who  says  that  it  inhabit* 
Russia,  and  ii  frequent  near  Aleppo,  about  the  river  Coie.  "  The  Spar- 
Winged  Plovers,"  eay a  he,  "  are  very  numerous  and  exceedingly  noisy, 
have  a  hasty  and  continual  movement  of  the  head  and  neck,  drawing 
them  up  briskly,  and  then  stretching  them  quickly  forward,  almost  aa 
if  they  were  making  haaty  and  eager  bows." 

M.  Temminck  givea  Egypt  and  Senegal  aa  the  habitat  of  thia  bird, 
and  says  that  it  shown  itself  accidentally  in  Italy,  but  ia  said  to  be 
more  common  in  the  islands  of  the  Grecian  Archipelago.  In  Greene, 
he  adds,  great  numbers  are  found ;  and  Professor  Nordmann  killed 
One  in  Russia. 

Ckaradritj  (Linn.).  Bill  elender,  straight,  compressed,  shorter 
than  the  head ;  nasal  furrow  prolonged  more  than  two-thirds ;  man- 
dibles enlarged  towards  the  tip.  Nostrils  basal,  jagged,  cleft  longi- 
tudinally in  the  middle  of  a  large  membrane  which  covers  the  nasal 
foam  Toes  three,  directed  forwards,  the  external  united  to  the 
middle  one  by  a  abort  membrane ;  the  inner  toe  free.  Tail  square 
or  ilightly  rounded.  Wings  moderate,  first  quill-feather  longest. 
(Gould.) 


v~ 


Heading  foot  of  Golden  Plover  {Chara&riiu  plmialit). 
0.  phttnioJii  (Linn.),  the  Golden  Plover.  The  old  male  in  winter 
plumage  has  the  top  of  the  head,  as  well  as  all  the  upper  parts  of 
the  body,  wings,  and  tail,  sooty  black,  marked  with  huge  spots  of 
golden  yellow,  disposed  on  the  borders  of  the  barbe  of  the  feathers  r 
sides  of  the   head,  neck,  and  breast  varied   with  ashy  brown  ani 


a  thia  garb  the  birds  are,  according  to  Temminck,  C.  pluviaiii, 
Gmel. ;  V.  a-aratui,  Suokow ;  lie  Pluvier  DonS,  Duff. ;  Golden  or  Green 
Plover,  Lath ;  Goldregenpfeifer,  Boohs  t. ;  Pivisre  Dorato,  of  the  '  Stor. 


upper  parts  deep  black ;  over  all  the  borders  of  the  feather* 
posed  small  spots  of  a  very  bright  golden  yellow ;  front  and  space 
above  the  eyes  pure  white ;  lateral  parte  of  the  neck  white  also,  but 
varied  with  great  black  and  yellow  spots ;  throat,  front  of  the  neck, 
and  all  the  other  lower  parte,  deep  black. 

White  and  black  mingled  are  often  seen  on  the  lower  parts  of  the 
feathers  during  the  moult  This  livery  is  always  to  be  seen  on  the 
young  birds,  even  after  their  Brat  spring  moult.     (Temm.) 

In  this  state  tho  bird  is,  according  to  M.  Temminck,  0.  apriearUa, 
GmeL ;  Le  P.uvier  Dors  a  Gorge  Noire,  Buffi ;  Alwargrim  Plover, 
Lath. 

lu  the  fourth  part  of  his  'Manuel,'  M.  Temminck  adds  tho  following 
synonyms:  —  C.  aurattu,  Naum. ;  Der  Platkopflge,  Hochsternige, 
Hittlere,  und  Hochkopfige  Ooldrcgenpfaifer,  Brchm. ;  Brockfogel, 
Nils. ;  and  Ploiare,  Savj. 

This  species  ia  also  Le  Pluvier  Guillemot  of  Belon  (who  says  that 
it  is  named  Pluvier,  "pour  ce  qu'on  le  prend  ntieux  en  temp*  pluvieux 
qu'en  nulla  autre  asison,"  and  he  gives  an  amusing  account  of  the 


Cwttynyraur  of  the  ancient  British. 

Mr.  Selby  givea  ■  moat  correct  and  interesting  account  of  the  habits 
of  the  bird  in  this  country  :— "  About  the  end  of  Hay  or  beginning  of 
Junst&o  females  begin  to  lay,  making  but  a  little  artificial  neat,  a  small 
depression  in  the  ground  amidst  the  heath  being  generally  taken 
advantage  of,  and  lined  with  a  few  dry  fibre*  and  stems  of  grass. 
The  eggs  are  four  in  number,  rather  larger  than  those  of  the  lapwing, 
of  a  cream-yellow  inclining  to  oil-green,  with  large  irregular  confluent 
blotches  Or  spot*  of  deep  umber-brown.  The  young,  when  excluded, 
are  covered  with  a  beautiful  particoloured  down  of  bright  king'* 
yellow  and  brown.  They  quit  the  neat  aa  soon  as  hatched,  and  follow 
their  parents  till  able  to  fly  and  support  themselves,  which  is  in  the 
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course  of  a  month  or  five  weeks.  The  old  birds  display  great  anxiety 
in  protecting  their  young  brood,  using  various  stratagems  to  divest 
the  attention  of  on  enemy ;  among  others,  that  of  tumbling  over,  ss 
if  enable  to  fly,  or  feigning  lameness,  is  most  frequent,  and  appears 
indeed  to  be  the  instinctive  resort  of  those  birds  that  construct  the 
nest  and  rear  their  young  on  the  ground.  When  aware  of  an  intruder 
□ear,  the  female  invariably  runs  to  some  distance  from  hernest  before 
she  takes  wing,  a  manoeuvre  tending  to  conceal  it*  true  situation  ;  and 
the  discovery  of  it  is  rendered  still  more  difficult  by  the  colour  and 
markings  of  the  eggs  aaaunUatmg  so  closely  to  that  of  the  ground  and 
surrounding  herbage.  The  usual  call-note  of  the  Plover  ia  a  plaintive 
monotonous  whistle,  by  Imitating  which  it  may  frequently  be  enticed 
within  a  very  short  distance.  In  the  breeding  season  a  more  varied 
call  is  used,  during  which  it  flies  at  a  great  elevation,  and  continues 
soaring  round  for  a  considerable  time.  Towards  the  end  of  August 
theae  birds  begin  to  leave  the  moors  (having  there  congregated  in 
large  flocks),  and  descend  to  tho  fallows  and  the  newly-sown  wheat- 
fields,  where  an  abundance  of  their  favourite  food  can  be  readily 
obtained.  At  thia  season  they  soon  become  very  fat,  and  are  excellent 
at  the  table,  their  flesh  not  being  inferior  in  flavour  to  that  of  the 
Woodcock  or  any  of  our  most  eeteemed  sorts  of  game.  In  these 
haunts  they  continue  till  severe  weather  approaches,  when  they  either 
move  nearer  to  the  coast  or  migrate  to  the  southern  part*  of  the 
kingdom.  They  fly  with  strength  and  swiftness,  and  if  disturbed, 
when  in  large  flocks,  generally  perform  many  aerial  evolutions  and 
rapid  wheelings  before  they  again  settle  on  the  ground.  The  Golden 
Plover  ia  a  nocturnal  feeder,  and  during  the  dev  is  commonly  seen 
squatted  upon  the  ground  or  standing  asleep,  with  the  head  drawn 
down  between  the  shoulders.  Its  food  consists  of  earth-worms,  slugs, 
insects,  and  their  larvte,  particularly  those  of  the  Lepidopteroua  tribe, 
many  rare  specie*  of  which  I  have,  upon  dissection,  found  in  their 
stomachs  and  gullet  during  the  summer  season.  It  rnns  very  fast, 
and,  when  wounded,  is  difficult  to  be  caught  without  the  aid  of 


cr  ( Ch aragriw  BiwwKl.) 


_.  _o ..  bills  of  fare  according!, 

account  of  Sir  John  Nevile,  of  Chete  Knight,  of  the  viand*. 
at  the  marriage  of  his  son-in-law  Roger  Rookley  and  his 

Elisabeth  Nevile,  the  11th  of  January,  in  the  seventeenth 
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iua  in  the 

daughter 
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the  raigne  of  our  sovoraigne  lord  king  Henry  VIIL,"  we  find  in  the 
second  course,  "  Item,  plover,  8  of  a  dish,"  and  among  the  charges, 
"  Item,  in  plover,  S  dos..  Hi."  In  tha  charge  of  tha  said  Sir  John 
Nevile,  at  Lammas  Assizes,  twentieth  of  Henry  VIIL,  we  alio  find 
"  Item,  6  doz.  plovers,  12*."  Four  hundred  plovers  appear  among 
"  the  goodly  provision  "  at  the  mtronization  of  George  Novell,  arch- 
bishop of  York,  in  tho  reign  of  Edward  IV.  Drayton,  in  hii '  Poly- 
albion,'  makes  Lyndsoj  boast  that  her  "  fowlo  more  ayrie  are"  than 
those  of  Holland  (Lincolnshire)  ; 

"  And  make  One  spirit*  and  blood ; 
Tor  neer*  this  batning  Isle,  In  me  Is  to  be  seane, 
Here  than  an  any  cartb,  the  plover  gray  and  greana." 
There  is  evidence  of  the  presence  of  the  Golden  Plover  In  each  of 
tha  four  quarters  of  the  globe.  Mr.  Gould  indeed,  in  his  observations 
on  the  geographical  distribution  of  the  epecies  collected  by  Mr.  Keith 
Abbot  in  the  neighbourhood  of  Trebizond,  notices  the  bird  as  inhabit- 
ing Europe,  and  the  adjoining  portions  of  Africa  and  Asia,  but  not 
America.  ('  ZooL  Proc.,  1831.)  Now  Temminck  expressly  says  that 
the  species  is  the  same  in  America  and  Asia.  Sabine  also  (Parry's 
'First  Voyage'}  makes  Wilson's  C.  optTcarius  and  the  Gulden  Plover 
identical,  and  states  that  it  breeds  in  the  swampy  parts  of  the  North 
Georgian  Islands  in  considerable  abundance.  Richardson  states  that 
the  breeding-quarters  of  this  well-known  bird  are  the  Barren  Grounds 
and  the  coasts  and  islands  of  the  Arctic  Best.  "  It  hatches,"  he  says, 
"early  in  June,  and  retires  southward  in  August.  Numbers  linger  on 
the  muddy  shores  of  Hudson's  Bay  and  on  the  sandy  beaches  of  riven 
and  lakes  in  the  interior  until  the  hard  frosts  of  September  and 
October  drive  them  away.  At  this  period  they  are  very  fat,  and  ar" 
highly  prized  by  the  epicures  of  the  Fur  Countries.  They  make  but 
short  stay  in  Pennsylvania,  and  are  said  to  winter  beyond  the  United 
States."    ('  Fauna  Boreali-Americaoa.') 

Captain  Sir  James  Boss,  H.N.,  notices  it  aa  abundant  during  the 
breeding  season  in  most  parts  of  the  arctic  regions,  and  he  found  them 
plentifully  in  the  neighbourhood  of  Felix  Harbour,  feeding  In  the 
marshes  in  company  with  0.  lemipaimafui  (American  Ring-Plover). 
(Sir  John  Rosa's  '  Second  Voyage.')  Nuttall  remarks  that  the  bird  " 
according  to  the  season  of  the  year,  met  with  In  almost  every  part 
the  world,  particularly  in  Asia  and  Europe,  from  Eamtchatka  ._ 
China,  aa  well  as  in  the  South  Sea  Islands,  and  from  Arctic  America, 
where  it  breeds,  to  the  Falkland  Islands.  The  Prince  of  Canino 
('Birds  of  Europe  and  North  America'}  appears,  on  the  other  hand, 
to  agree  with  Mr.  Gould,  for  the  Prince  makes  the  American  analogue 
of  C.  pluvialii,  Linn.,  0.  Yirginiacut,  Borkh.  (C  pluvialii,  Wilt) ;  and 
Colonel  Sykes  notes  it  among  the  birds  of  the  Deocan,  and  aa  identical 
with  Javanese  specimens,  smaller  indeed  than  one  North  American 
specimen  and  two  English  specimens  in  the  British  Museum,  but 
absolutely  identical  with  other  British  specimens.  Ha  saya  that  it  is 
rare  in  the  Deccan,  and  appears  only  in  the  cold  weather,  la  the 
stomach  he  found  beetles,  land-insects,  and  coarse  sand.  ('Zool. 
Proc,'  1832.}  It  appears  among  the  list  of  birds  seen  in  Japan  by 
Dr.  Von  Siebold  and  M  Burger ;  and  Temminck  state*  that  those 
killed  there  did  not  differ  essentially  from  those  of 
Selby  allows  a  wide  geographical  range  to  it,  though  no1 
supposed  by  many  naturalists,  the  birds  which  have  been  considered 
by  them  aa  belonging  to  this  species  being  of  a  different  one,  namely, 
C.  marmwatui  of  Wagler.  Instead  therefore  of  extending  the  range 
of  the  Golden  Plover  to  America,  Australia,  and  other  parts  of 
the  southern  hemisphere,  he  feels  inclined  to  limit  it  to  Europe, 
Northern  Asia,  and  some  few  districts  in  tha  north  of  Africa,  ('British 
Ornithology.') 

C.  Morinctou,  Linn.,  the  Dotterel.  It  is  JEsdromfcu  JformeHo,  Boie 
S.  itorintlla  montatta  tt  liolida,  Brehm,  according  to  Temndnek. 

This  bird  in  itsj  winter  plumage  has  the  top  of  the  head  and  oecipu 
blackish-ash ;  large  eyebrows  of  reddish-white  uniting  on  the  occiput , 
face  white,  dotted  with  black ;  upper  parts  blackish-ash  tinged  with 
greenish,  all  the  feathers  of  those  parts  framed  as  it  were  with  ruddy 
colour ;  breast  and  sides  reddish -ash ;  the  large  patch  on  the  breast 
and  the  middle  of  the  belly  pure  white ;  shaft  of  the  first  quill  white, 
except  towards  the  end,  tail  terminated  with  white ;  bill  black  ;  iris 
brown;  feet  greenish-ash.     Length  more  than  S  inches. 

The  young  have  the  tints  mora  ashy ;  top  of  the  head  reddish  . . 
rusty,  varied  with  longitudinal  spots ;  the  ruddy  colour  which  frames 
as  it  were  the  feathers  of  the  upper  parts  less  vivid ;  tail  terminated 
with  bright  ruddy- 
In  their  summer  or  nuptial  plumage  the  very  old  male  has  the  face 
and  eyebrows  very  pure  white ;  summit  of  the  head  and  occiput, 
blackish ;  nape  and  sides  of  the  neck  ashy ;  feathers  of  the  mantle  and 
wings  bordered  with  very  deep  ruddy  ;  on  tha  breast  a  narrow  brown 
band,  succeeded  by  a  large  white  cincture ;  part  below  the  breast  and 
aides  very  bright  ruddy ;  middle  of  the  belly  deep  black ;  abdomen 

reddish-white.    The  female  is  of  a  ruddy  cole *L 

clouded  with  ash-colour ;  black  spot 

apparent  than  in  tha  male,  or  varied  with  white  feathers. 

This  is  the  Pluvier  Quignard  and  Pluvier  Solitaire  of  tha  French  : 
Piviere  da  Corrione  and  Piviere  Tortolino  of  the  Italians ;  Der  Diimme 
iSegenpfeifer  of  the  Germans ;  Dotterel,  Dotterell,  and  DottreU  of  the 
British,  and  Hullan  of  the  Welsh. 


e  sides  often 
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Drayton  sings,  of  this  bird — 

"  The  Dotterell,  whlah  wa  think  a  vary  dainty  dish. 
Whose  Using  make*  sues,  sport  as  Bum  no  mors  can  wish ; 
For  as  von  ereepe,  or  oowre,  or  its,  or  stospe,  or  goe, 
Bo  marking  von  (with  care)  tha  apish  bird  doth  doe, 
And  acting  everything,  doth  never  mark  tha  net. 
Till  he  be  in  tho  saw  which  matt  Tor  him  have  act." 
Poets  have  a  right  to  a  little  licence,  and  in  many  of  the  older  prone 
writers  a  similar  account  of  the  silly  mimicry  of  the  bird  is  given. 
"  The  Dotterel,"  says  Mr-  Selby,  "has  always  been  considered  a  stupid 
bird,  but  for  what  reason  I  cannot  conceive.    I  allow  that,  on  its  first 
arrival,  it  shows  but  little  fear  of  man,  but  this,  I  apprehend,  arises 
more  from  inexperience  of  persecution  in  its  native  wilds  than  from 
any  other  cause,  and  which  appears  evident  from  the  birds,  whan 
harassed  and  repeatedly  fired  at,  soon  becoming  too  cautious  to  admit 
of  near  approach  any  longer.     Their  habits  also  contribute  to  render 
them  unwary,  for  being  nocturnal  -  feeders  (like  many  others  of  tha 
Ukaradnada),  they  are  at  rest  and  asleep  during  the  greater  part  of 
the  day,  in  which  state  also  the  -Golden  Plover  (a  wary  bird  when 
roused)  will  frequently  admit  of  a  dose  approach.    Aa  to  the  story  of 
the  Dotterel  mimicking  the  actions  of  the  fowler,  by  stretching  out  its 
leg,  wing,  or  head,  when  he  sets  the  example,  it*  without  doubt,  arose 
from  the  motions  that  they  as  well  aa  other  birds  usually  and  moat 
naturally  make  when  roused  from  a  state  of  repose;  and  which  ovary 
one  who  attends  to  the  habits  of  tha  feathered  race  must  (in  flocks  of 
gulls,  plovers,  tringas,  to.)  have  frequently  observed."     The  food  con- 
sists principally  of  insects,  slugs,  and  worms.    For  a  long  time  it  was 
doubted  whether  the  Dotterel  bred  in  this  country,  but  these  doubts 
ire  now  removed,  ss  the  reader  will  find  in  the  next  paragraph.     The 
rude  nest  is  formed  of  lichens  or  moss,  and  tha  three  or  four  lustreless 


of  deep  brown-olive. 

Mr.  Selby  notices  the  Dotterel  as  particularly  abundant  in  Northern 
Asia  and  the  eastern  parts  of  Europe,  and  as  inhabiting  Siberia  and 
the  vast  steppes  of  Tartary,  frequently  living  in  tho  vicinity  of  the 
salt  lakes  and  marshes  of  that  open  region.  He  adds,  that  it  is  also 
found,  during  its  winter  migration,  in  Italy  and  Spain,  and  that  the 
great  body  of  these  birds  retires  to  the  high  latitudes  of  Northern 
Asia,  Russia,  and  Lapland  Alps  to  breed;  but  the  flocks  which 
pass  along  the  eastern  coast  of  our  island  are  supposed  to  limit 
their  flight  to  the  upland  districts  and  mountains  of  Sweden  and 
Norway.  Temminck  states  that  it  breeds  in  the  north  of  Russia  ; 
also  in  Norway  on  the  great  bars  plateaux  of  the  mountains,  and  in 
no  great  number  on  the  high  mountains  of  Bohemia  and  Silesia  at  an 
elevation  of  from  <tS00  to  4800  feet.  In  this  country,  Sussex,  Hamp- 
shire, Wiltshire,  Berkshire,  Cambridgeshire,  Lincolnshire,  Derbyshire, 
Yorkshire,  and  Northumberland  possess  it  Dr.  Latham  states  that 
in  the  elevated  district  of  Braemar,  Aberdeenshire,  these  birds  hatch 
their  young  on  dry  moesy  ground  near  to  and  on  the  very  summits  of 
the  highest  parts,  sometimes  in  the  tufts  of  little  .short  heather  or 
moss.  The  female  sits  three  weeks,  and  the  young  appear  about  the 
middle  of  July.  Mr.  Yarrell  exhibited  eggs  of  this  bird,  belonging  to 
Mr.  Heyaham,  of  Carlisle,  obtained  on  Skiddaw  in  the  summer  of  1885. 
Several  pairs  were  breeding  In  the  same  locality.  ('ZooL  Proc.,' 18311.) 
Mr.  Gould  ('Birds  of  Europe')  says,  "The  eggs  of  these  birds  are  so 
difficult  to  obtain,  that  we  only  know  one  collector  who  possesses; 
them.  They  are  one  inch  eight  lines  long,  by  one  inch  two  lines  and 
a  half  in  breadth,  light  olive-brown  blotched  and  spotted  with  black  ; 
i  procured  from  the  Grampian  Hills." 


Dotterel  (Oaorvsrlu  Jtorintllui),  tn  nuptial  plumage.  • 

They  are  excellent  for  the  table  when  in  season.  Numbers  are 
shot  near  Cambridge  and  Royston  during  their  spring  migration. 
We  find  '  Dotrels '  charged  at  one  penny  each,  a  considerable  sum  in 
those  days,  in  the  '  Northumberland  Household-Book,'  and  enume- 
rated among  the  birds  admitted  to  the  high  (his  lordship's)  table. 
They  now  find  a  ready  sale  in  the  London  market  at  about  aixsaillings 
a  couple. 
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0.  hiaHovia,  the  Ringed  Plover,  Ring-Dottard,  Grand  Pluvier  a 
Collier  of  Temminck.  It  ii  found  throughout  the  year  on  molt  of  the 
shores  of  the  Britiah  Islands,  Mid  ia  even  more  numerous  on  our  own 
shores  in  winter  than  it  is  in  summer. 

0.  Gantiamu,  the  Kentish  rioter,  Pluvier  h  Collier  Intorrompu, 
Tomminck.  This  bird  ni  first  obtained  at  Sandwich  in  Kent,  and 
named  by  Dr.  Latham  in  his  '  General  Synopsis  of  Birds.'  Dr.  Plum- 
ley  of  Maidstone  states  that  it  is  very  numerous  in  Romney  Harsh  at 
the  present  time.  It  arrives  in  April,  breeds  on  the  shingle,  and 
departs  in  August    (Tamil,  '  British  Birds,'  vol.  ii) 

C.  minor,  the  Little  Hinged  Plover,  or  the  Little  Ring-Dotterel, 
Petit  Pluvier  a  Collier,  Temminok.  Although  on  the  continent  of 
Europe  by  no  means  a  rare  bird,  it  has  been  obtained  very  rarely  in 
England, 

liamatopvt.  Bill  long,  strong,  compressed  ;  point  very  much  com- 
pressed, chisel-like.  Nostrils  latent,  longitudinally  slit  m  the  groove 
of  the  bill.  Feet  strong,  muscular ;  three  toes  directed  forwards, 
middle  toe  united  to  the  external  one,  up  to  the  first  joint,  by  a 
membrane,  and  to  the  internal  toe  by  a  small  rudiment ;  toes  bor- 
dered with  the  rudiment  of  a  membrane.  Wings  moderate,  the  first 
quill  longest 

Habits  of  the  Genus The  species  live  along  the  sea-shore,  on  the 

beach  or  lands;  following  the  retreat  of  the  waves,  to  gather  such 
crustaceous  or  marine  animals  as  they  wash  up.  They  assemble  in 
great  flocks  for  their  migrations,  but  live  solitarily  during  the  time  of 
pairing  and  incubation.  Their  nests  are  made  in  the  herbage  and  in 
the  marshy  meadows  near  the  sea,  and  they  both  run  and  fly  with 
rapidity.  Their  crj  ia  shrill  and  resounding.  They  moult  twice,  in 
autumn  and  spring,  but  the  colours  of  the  plumage  scarcely  change  at 
all  at  those  periods;  the  only  marked  difference  observed  at  this 
change  of  plumage  exists  in  the  absence  or  presence  of  the  white 
gorget    There  is  no  difference  in  the  sexes.    (Temm.) 

*         '  '      »■'<•■  The  male  and  female  in 


winter  plumage  have  the  head,  nape,  upper  part  of  the  breast,  back, 
wings,  and  extremity  of  the  tail,  deep  black ;  a  very  marked  gorget 
under  the   throat ;    rump,   origin   of   caudal    feathers    sad    quills. 


very  marked  got; 
eathera    and    qui 
b  band  on  the  wings,  as  well  as  all  the  lower  parts,  pure 
white  ;  hill  and  naked  circle  round  the  eyes  very  bright  orange ;  iris 
crimson ;  feet  obscure  red. 

The  young  of  the  year  have  the  black  of  the  plumage  clouded  and 
bordered  with  brown  ;  the  white  dirty  ;  bill  and  naked  circle  of  the 
eyes  blackish-brown ;  iris  brown ;  feet  livid  gray. 

The  summer  or  nuptial  plumage  has  all  the  upper  parts  of  the  front 
of  the  neck  of  the  same  black  as  the  wings,  which  black  is  more  lus- 
trous and  with  reflections.     (Temm.) 

This  ia  L'Hultrier,  Pie  de  Her,  and  Becasse  de  Her,  of  the  French  ; 
Boccaecia  di  Hare  of  the  Italians  ;  Horspitt  and  Stnndskjura  of  the 
Swedes;  Tialldur  (fern.  Tilldra)  of  the  Icelanders;  KieMer  of  the 
Faroe  Islanders ;  Tield,  Kield,  Glib,  and  Strand-Skiuro,  of  the  Norwe- 
gians ;  Strnnd-Skode  of  the  Danes  ;  Geschnckte  Austemfischer  of  the 
Germans;  Scholsckster  of  the  Netherlander!! ;  Oyster-Catcher  and 
Sea-Pie  of  the  British ;  and  Piogen  y  Hor  of  the  Welsh. 

It  is  common  in  Denmark,  Sweden,  and  Norway,  Russia,  Siberia, 
and  extending  to  Ksmtchatka ;  the  British  Islands  (where  it  is  indi- 
genous, and  breeds),  from  the  Scilly  Isles  to  Shetland;  common 
and  resident  in  Ireland.  Tomminck  states  that  this  species  also  lives 
in  North  America,  but  that  the  Oyster-Catcher  of  Brazil  and  the 
whole  of  South  America  forms  a  distinct  race.  He  adds  that  it  also 
inhabits  Japan.  The  Prince  of  Canino,  in  his  '  Birds  of  Europe  and 
North  America,'  however  does  not  include  it  among  the  North 
American  birds,  but  places  opposite  to  it  (in  the  American  column) 
ffmtalopvi  palliatiu,  Temm.  {If.  otlralegw,  Wila.  "  ' 
Licht). 


Ojrter-Cateher,  or  sto-Ple  {namatapvi  eilralefue). 

It  feeds  upon  small  crustaceans,  Ac.  and  bivalve  molluaks,  which 

last  its  powerful  bill  and  frame  well  enable  it  to  open,  so  as  to  get  at 

the  contents.    It  will  frequently  wade  far  out,  and  trust  to  swimming 

back  for  its  return.    Their  four  eggs,  of  a  bright  hue,  inclining  to  olive 
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or  yellowish  stona  colour,  spotted  with  ash-gray  or  dark  brown,  or 
blackish,  are  deposited  in  a  shallow  hole,  scratched  in  the  gravel  or 
Bond,  end  sometimes  among  the  shingles  of  the  beach,  but  most  fre- 
quently among  the  herbage  of  marshy  places  near  the  sea.  It  can 
hardly  be  said  to  make  s  nest  Time  of  incubation  three  weeks. 
Young  when  first  hatched  covered  with  down  of  a  brownish-gray 
colour.  It  is  sometimes  seen  for  up  rivers  and  inland,  where  it  feeds 
on  earth-worms,  to.,  and  fresh-water  insects  and  molluaks.  Easily 
domesticated  in  poultry-yards.  Several  used  to  be  kept  upon  the 
grass-in  front  of  the  Pavilion  at  Brighton,  and  there  are  some  in  the 
Gardens  of  the  Zoological  Society  in  the  Regent's  Park. 

Strtpttiat  (HI.).  Bill  moderate,  hard  at  the  point,  strong,  straight, 
of  an  elongated  conical  shape,  slightly  curved  upwards ;  arete  flat- 
tened ;  point  straight,  truncated.  Nostrils  basal,  lateral,  long,  half- 
closed  by  a  membrane,  pieroed  through  and  through.  Feet  moderate ; 
not  much  nakedness  above  the  knee ;  three  toes  before  and  one 
behind  ;  the  three  anterior  toes  united  at  the  boss  by  a  very  short 
membrane ;  the  posterior  toe  articulated  upon  the  tonus.  Wings 
acuminate ;  the  first  quill  the  longest.     (Temm.) 

3.  interpret  (Ctndui  interpret,  G.  R.  Gray),  the  Turnstone.  The  very 
old  male  has  the  front  space  between  the  bill  and  the  eye,  a  large 
collar  on  the  nape,  a  part  of  the  back,  a  longitudinal  band  and  another 
transversal  one  upon  the  wing,  upper  coverts  of  the  tail,  middle  of 
the  breast,  as  well  as  the  other  lower  parts,  all  of  pure  white ;  deep- 
black  takes  the  shape  of  a  narrow  frontal  band,  which,  passing  before 
the  eyes,  is  dilated  below,  where  on  one  side  it  is  directed  on  the 
lower  jaw,  and  on  the  other  dilating  itself  anew  on  the  sides  of  the 
neck,  it  surrounds  the  throat,  and  forms  a  wide  plastron  in  front  of 
the  neck  and  on  the  sides  of  the  breast ;  top  of  the  head  reddiah- 


irregularly  w't'1  large  black  spots ;  a  large  brown  band  on  the  rump ; 
lateral  quill  of  the  tail  pure  white ;  bill  and  iris  black ;  feet  orange- 
yellow.  Length  8  inches  and  2  or  3  lines.  The  female  diners  only 
m  having  the  shades  less  pure  and  the  black  less  deep. 

In  this  state  of  plumage  tie  bird  ia  Tringa  interpret  of  Gmelin  ; 
Mormlla  cotlarit,  Mayer ;  Turnstone  or  Sea-Dotterel  of  Edwards. 

The  young  of  the  year  have  no  trace  of  black  nor  of  red  chestnut 
Head  and  nape  of  ashy-brown  striped  with  deep-brown  ;  white  spots 
on  the  sides  of  the  head  and  neck ;  throat  and  front  of  the  neck 
whitish ;  feathers  of  the  sides  of  the  breast  deep  brown,  terminated 
with  whitish ;  the  other  lower  parte  and  the  back  pure  white ;  upper 
part  of  the  back,  scapulars,  and  coverts  of  the  wings  deep  brown ; 
all  the  feathers  surrounded  by  a  wide  yellowish  border ;  transverse 
band  of  the  rump  deep  brown  bordered  with  ruddy ;  feet  yellowish- 
red.  The  black  and  white  more  regularly  defined,  in  proportion  as 
the  bird  advances  in  age. 

In  this  nlumnae  the  bird  is  Tringa  Moraiella,  Linn. ;  Trvtga  interpret 
Armaria  eiturta,  Brian. ;  the  Turnstone,  Pennant 
e  aire  of  a  year  have  the  large  plastron,  or  collar 
id  on  the  sides  of  the  breast,  marked  out 
with  black  feathers,  terminated  by  a  narrow  whitish  border ;  summit 
of  the  head  and  nape  brown,  spotted  with  blockish-brown ;  back, 
scapulars,  and  coverts  of  the  wings  block,  all  the  feathers  surrounded 


Turnstone  (sfr^tUet  interpret). 
by  a  ruddy  border;  a  great  black  spot  on  the  lateral  tail-feather;  tha 
rest  aa  in  the  adults.     (Temm.) 

This  is  the  Voltapietre  of  Savi ;  Stemwalser  of  Brehm ;  and  Hutten 
y  Hor  of  the  Welsh. 

t"  betwecT  Victoria 


ess  chabjEas. 

Harbour  and  Fury  Point — about  the  middle  and  end  of  June. 
Shores  of  Hudson  a  Bay  and  of  the  Arctic  Sea  up  to  the  76th 
parallel,  where  it  breeds  in  June,  quitting  in  September,  halting  in 
October  on  the  shores  of  the  Delaware,  and  proceeding  farther  south 
on  the  Betting  in  of  cold  weather.  The  United  States.  The  (traits 
of  Magellan.  Cape  of  Good  Hope.  Japan,  Sunda,  the  Molucca 
Islands,  and  New  Guinea.  Australia.  In  Europe,  from  Russia  south- 
ward to  Italy.  Norway.  Madeira.  In  this  country  it  is  found  on 
the  coasts  from  August  to  Ha;,  when  it  returns  northward  to  breed. 
Stationary  in  Zetland,  according  to  Dr.  Flaming,  who  concludes  that 
it  breeds  there. 

The  Turnstone,  as  its  name  implies,  procures  its  food — small 
crustaceans,  molluscous  animals,  Ac. — by  turning  over  with  its  strong 
bill  the  stones  on  the  ahore  which  shelter  its  prey.  Mr.  Hewttson 
found  its  nest  on  the  coast  of  Norway  placed  against  a  ledge  of  rock, 
and  consisting  of  nothing  more  than  the  dropping  leaves  of  the 
juniper  bush.  Under  a  creeping  branch  of  this  shrub  the  eggs,  four 
in  number,  of  an  olive-green  colour,  spotted,  and  streaked  with 
ash-blue  and  two  shades  of  reddish-brown,  were  concealed  and 
sheltered. 

CHARAS'AS  (Stephens),  a  genus  of  Moths  of  ths  family  Noctvida. 
It  has  the  following  characters  :  Wings  more  or  less  denticulated ;  the 
posterior  wings  usually  whitish  in  the  males  and  brown  in  the  females ; 
palpi  short,  2-jointed ;  maxilhe  long ;  antenna)  rather  long,  simple  in 
tbe  females,  and  more  or  less  pectinated  in  the  males ;  head  small ; 
thorax  large,  not  crested ;  apex  of  the  body  furnished  with  a  tuft  of 
hairs  in  the  males. 

Several  species  of  this  genus  have  been  found  in  England ;  their 
larvm  ire  naked,  feed  upon  roots,  and  assume  the  pupa  state  under- 
ground. 

0.  Oraminu  (Otraptergx  Graminit,  'Cat  Brit.  Lep.  in  Brit.  Mua.'), 
the  Antler  Moth.  It  varies  from  an  inch  to  an  inch  and  a  half  in  width, 
measured  from  tip  to  tip  of  the  wings  when  expanded ;  it  is  of  a  brownish 
colour ;  the  upper  wings  have  a  longitudinal  white  streak,  which 
extends  beyond  the  middle,  and  gives  out  three  branches  at  the  apex  : 
touching  this  white  line  above  there  are  two  pale  brown  spots,  and 
another  of  the  same  colour  beneath,  near  the  base  of  the  wing  ;  the 
apex  of  the  wing  has  a  row  of  pointed  black  spots,  more  or  leas 
distinct. 

The  caterpillar  is  of  a  brownish  colour,  with  yellow  streaks  on  the 
aides  and  back  :  it  feeds  upon  grasses,  and  is  exceedingly  destructive 
to  the  pastures  in  Sweden.  In  England  the  insect  is  not  so  abundant ; 
there  is  however  an  instance  on  record  of  its  having  oommitted  con- 
siderable devastation  in  the  north  of  England  during  the  larva  state. 
We  allude  to  an  account  given  by  Mr.  Wailes,  in  the  second  volume 
of  the  '  Entomological  Magazine,  who  observed  a  portion  of  the 
mountain  of  Skiddaw  thus  affected — their  devastation  causing  the 
herbage  to  have  a  dry  and  parched  appearance :  the  part  affected 
comprised  at  least  fifty  acres,  and  extended  some  distance  down  the 
Western  side  of  the  mountain  ;  and  so  marked  was  the  line  that  the 
progress  made  by  the  larvse  could  be  distinctly  seen  from  the  town  of 
Keswick.  Large  flocks  of  rooks  were  observed  to  frequent  the  spot^ 
and  no  doubt  devoured  immense  numbers ;  the  moths  however 
appeared  in  great  abundance  in  the  month  of  August.  From  this 
same  gentleman's  observations  we  find  that  the  history  of  the  moth 
is  also  interesting.  It  apprars  to  be  their  habit  to  fly  from  about 
half-past  seven  to  half -past  eight  in  the  morning,  during  which  time 
they  are  seen  in  some  parts  of  the  country  in  the  utmost  profusion ; 
their  appearance  and  disappearance  are  extremely  sudden.  The  field 
in  which  Mr.  Wailes  observed  them  became  in  one  I 
mesa,  and  after  about  an  hour  not  a  single  moth  v 
having  disappeared  in  a  manner  equally  sudden  :  they  fly  about  three 
or  four  inches  from  the  ground,  and  thread  their  way  with  considerable 
rapidity  through  the  stalks  of  grass.  This  moth  is  by  no  means 
abundant  in  the  south  of  England  :  it  departs  a  little  from  the  cha- 
racters of  the  genus  in  not  having  the  wings  notched. 

The  other  species  of  this  genus  are  C.  capitis,  the  Hedge-Rustic,  C. 
In'vlmtit,  the  Barred-Feathered  Rustic,  C.  jBthiopt,  the  Black  Rustic. 

CHARD-BEET.     [Beta.] 

CHARLOCK.     [SiKxria,  Sec  Soppf-murr;  Hafbasus.] 

CHARR,  or  CHAR.    [Salmontdal] 

CHASM0T1IA,  a  genus  of  Coleopterous  Insects  of  the  section 
LamtUicorHtt  (Scarabanu,  Linn.),  and  sub-section  Xylophili  (Latreilla). 
The  species  have  the  fallowing  characters  :— Body  rather  convex  and 
broad ;  scutellum  large,  somewhat  triangular,  equalling  in  length  at 
least  one-third  of  that  of  the  elytra ;  the  meaoeternum  is  prolonged 
into  a  blunt  point,  and  extends  as  far  as  the  base  of  the  femora  of  the 
anterior  pair  of  legs ;  the  mandibles  are  entire,  and  obtuse  at  the 
apex ;  maxilla  with  only  two  teeth,  and  furnished  with  a  toft  of  fine 
hairs  at  the  extremity ;  mentnm  elongated  ;  elytra  shorter  than  the 


at  ths  apex  ;  the  inner  claw  is  small  and  entire  ;  the  claws  of  the  four 
posterior  lep  are  entire,  and  of  large  size  The  female  has  all  the  claws 
of  small  idse ;  those  of  the  anterior  pair  of  legs  simple;  the  four  posterior 
legs  have  the  outer  claw  bifid.  The  tarsi  of  the  male  are  thicker  than 
in  ths  female,  particularly  those  of  the  anterior  pair  of  legs. 
AM  the  species  of  this  genus  are  of  large  size,  and  may  be  readily 
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joining  the  scutellum  has  a  segment  of  a  circle  as  it 
admit  the  fore  part  of  the  latter,  which  is  rounded ;  this  character  is 
also  observed  in  the  genus  Cetonia  and  Maeratpii,  and  affords  a  good 
point  of  distinction  between  these  and  the  groups  nearest  allied.  The 
genua  Maeratpii  has  also  a  very  large  scutellum,  but  differs  in  the 
tarsi  and  other  parts.     [MACitAsris.] 

Chamiodia  viridit  is  about  an  inch  in  length  and  of  a  deep  blue- 
green  colour  throughout,  with  the  exception  of  the  antennas,  the  basal 
joints  of  which  are  pitchy-red,  and  the  club  is  black. 

There  are  four  other  species  known,  some  of  which  are  of  a  glossy 
brown  or  chestnut  colour.  They  all  inhabit  South  America.  The 
species  above  named  is  common  in  collections  from  the  Brazils. 

CHATOESSCS,  a  genus  of  Fishes  belonging  to  the  family  Clwpdda. 
It  resembles  the  common  herring,  but  the  first  dorsal  ray  is  prolonged 
in  the  filament     Tbe  speciea  are  inhabitants  of  the  wanner  seaa. 

CHATTERER.     [BoirBYorLLA.] 

CHAULIODUS,  a  genus  of  Natatorial  Birds  belonging  to  the  family 


(Xiocida).  There  is  but  one  species,  0.  SUani.  It  has  two  teeth  ii 
each  jaw,  across  the  other  jaw  when  the  mouth  is  shot.  The  dorsal 
fins  are  between  the  pectorals  and  ventrsls.  The  first  dorsal  ray 
terminates  in  a  filament.  It  has  been  taken  at  Gibraltar,  ia  about  IS 
inches  long,  and  of  a  deep  green  colour. 

CHAULMOOGRA,  a  native  Indian  name  for  the  bruised  seeds  of 
Gunoeardia  odorata.    [Panqiacm.) 

CHAUNA.     [PalaMIDEA.] 

CHAVICA,  a  genus  of  plants  belonging  to  the  natural  order 
Piperacea.  It  includes  many  of  the  species  which  are  ordinarily 
referred  to  the  genus  Piper.     [Piper. J 

CHEESE-RENNET,  the  Galitm  rentm  of  botanists,  which  derives 
"   popular  name  from  having  been  formerly  employed  to  curdle  milk 


[On 
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A eanlkoptcrygii  and  family  Sciiauda.  The  mouth  ia  small;  dorsal 
fin  with  numerous  spiny  rays ;  lower  rays  of  the  pectoral  fins  simpli 
and  continued  beyond  the  membrane. 

CheHodactylui  monodactylm  (CKatodon  mmodactylv,  Carmichael. 
'  Luuusan  Transactions,'  vol.  xii)  will  serve  to  illustrate  this  genus. 
This  fish  is  about  IS  inches  in  length  ;  the  body  is  somewhat* oval  and 
compressed ;  the  teeth  are  email  and  crowded;  the  pectoral  fin  is 
large,  and  has  15  rays,  the  six  lower  of  which  are  simple  and  protrude 
beyond  the  membrane  ;  the  sixth  ray  from  the  bottom  is  verv  much 
elongated.  The  colour  is  olive,  or  bronze,  with  six  dark  stripes  on 
the  back ;  the  fins  are  blackish,  with  the  exception  of  the  pectorals, 
which  are  amber-coloured. 


C\eilodactylti*  monodactjjl%u. 

This  species  is  very  common  on  the  coast  of  the  small  island  of 
Tristan  da  Cunha,  and  feeds  upon  the  Aim  pyriftna. 

CHEIL0DITTEBU8  (Lacepede),  a  genus  of  Fishes  belonging  to 
the  section  Acanthopterygii  and  family  Pcrculir.  The  body  is  rather 
short ;  pre-operculum  double-edged,  the  edges  finely  serrated ;  scales 
large,  easily  dislodged,  continued  on  to  the  pre-operculum ;  the  two 
dorsal  fins  widely  separated. 

The  characters  here  detailed  are  those  of  the  genus  Apogon,  from 
which  the  present  genus  differs  chiefly  in  having  the  jaws  furnished 
with  long  and  pointed  teeth.  Three  species  of  CietJodtpterni  are 
known ;  they  are  all  of  small  size,  and  furnished  with  slender  longi- 
tudinal stripes.  C.  oclo-riiiatm,  as  its  name  implies,  has  eight  stripes. 
C.  qitinqwlineatiu  has  five  longitudinal  black  stripes,  the  ground  colour 
of  the  body  being  silvery  white ;  it  ia  about  four  inohea  m  length,  and 
comes  from  the  Society  Islands.  The  third  speciea,  C.  Arabiau,  is  of 
an  olive-green  colour  above,  and  has  the  under  parts  silvery  with  a 
pinkish  hue  ;  this  species  has  from  14  to  IT  longitudinal  ■tripes. 

As  an  example  of  the  genus  ApogoH,  of  which  there  are  several 
species,  we  may  notice  the  Apagon  Rtx  Mtdlontm,  or  Roi  dea  Rougeta 
(Cuvier) :  this  species  rarely  exceeds  six  inches  in  length,  and  is  of  a 
beautiful  red  colour  with  three  large  black  spots  on  the  back  ;  one 
under  each  of  the  dorsal  fins,  and  one  towards  the  tail ;  the  whole 
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X!  CHEIRACANTHUSl 

surface  is  olio  sprinkled  with  small  black  dots.  The  wuifa '"fl  apeoiee 
tu-e  also  mull,  ud  must  of  them  in  of  a  red  Colour ;  a  few  have  been 
found  off  the  court  of  Australia,  but  most  of  them  frequent  the 
Indian  sees. 

CHEKACA'NTHTJS,  a  genu"  of  Fossil  Fishes  from  the  Old  Bed- 
Sandstone  of  Gamrie  in  Forfarshire  and  the  Orkneys.     (Agassis.) 

CHEIRAJNTHU9,  a  genus  of  plants  belonging  to  the  natural  order 


perennial  herbs,  or  under-shruba.  The  loaves  are  oblong,  lanceolate, 
entire,  or  toothed.  The  flowera  are  arranged  in  racemes,  and  are  of 
various  colours — yellow,  white,  purple,  or  parti- coloured.  Many  of 
the  species  exhale  a  delicious  odour,  and  are  great  favourite*  in 

C.  Ckeiri,  the  common  Wall-Flower,  haa  lanceolate  entire  leaves, 
which  an  either  smooth  or  covered  with  2-partod  oppressed  hairs ; 
linear  pods,  and  recurved  lobea  of  the  stigma.  It  is  found  wild 
throughout  Europe,  on  old  walla  and  in  atony  places,  and  almost 
constantly  amongst  the  ruins  of  old  castles.  On  thia  account  it  is  a 
great  favourite  with  poets,  and  is  popularly  regarded  as  an  emblem 
of  faithfulness  in  adversity.  The  general  colour  is  a  brown  yellow, 
or,  a*  a  poet  haa  called  it,  the  "  yellow  wall-flower  stained  with  iron- 
brown."  It  Is  however  enbjeot  to  considerable  varieties  of  colour  even 
in  its  wild  state,  and  these  are  much  increased  by  cultivation.  On 
account  of  its  scent  it  has  been  transferred  from  ruined  walls  to  the 
flower-borders  of  gardens,  and  there,  by  the  doubling  of  its  flowera 
and  the  variations  of  its  colours,  a  number  of  distinct  varieties  have 
been  recorded.  The  following  is  a  list  of  the  moat  remarkable 
varieties  found  in  gardens  ; — 

a.  Jtere  iiiaplici.         Single  Yellow. 

Double  Yellow. 

Large-Flowered  Yellow. 

Large  Yellow,  saw-leaved. 

Double  Yellow,  spreading. 

Double  Rosy. 

Double,  variegated  with  purple  and  yellow. 

Large  Double,  pale  yellow. 

Bunch-Flowered,  yellow. 
A.  gynanthtnu.         Flowers  with  anthers  changed  into  carpels, 
jit  KtmoHlhui.  Single  and  Double,  bloody-flowered. 

The  Wall-Flower  is  a  common  wild  plant  in  Great  Britain.  It 
possesses  the  slight  acridity  of  the  order  to  which  it  belongs,  and  it 
has  been  recommended  to  eow  it  in  pastures  for  the  purpose  of  pre- 
venting rot  in  sheep.  The  wild  flower  has  by  some  botanists  been 
distinguished  from  the  cultivated  plant  by  the  name  of  C.  fmicvionu, 
but  they  are  both  the  same. 

Several  other  species  of  this  genus  have  been  described,  and  are 
occasionally  found  in  collections  in  gardens  in  this  country.  In  their 
cultivation  the  hardy  shrubby  species,  such  as  the  common  Wall- 
Flower,  may  be  propagated  by  cuttings,  which  soon  strike  root  when 
planted  under  a  hand-glass.  Other  perennial  species  will  permit  of 
growth  by  dividing  the  roots.  The  annual  species  may  be  sown  in 
the  open  border  or  on  rock-work,  where  they  will  flourish,  and  moat 
of  them  will  survive  the  winter  in  such  a  situation. 
CHEIROGALEUS.    [LunjnwA] 

CHEIRO'LEPIS,  a  genus  of  Fossil  Fishes  from  the  Old  Red-Sand- 
stone of  the  Orkney  Islands  and  Morayshire,     The  scales  are,  very 
minute.    (Agassis.) 
CHEIROHELEB.     [Chhhoftsba.] 

CHEI'ROMYS,  one  of  the  generic  names  given  the  Aye-Aye  (which 
must  not  be  confounded  with  the  Al,  or  Sloth  [Bhadtpus],  from  which 
it  very  strongly  differs  in  organisation),  an  animal  discovered  by 
Sonnerat  at  Madagascar,  and  described  by  him  in  the  second  volume 
of  his  '  Voyage  aux  Indes.'  The  name  Aye-Aye  it  appeare  is  an 
exclamation  of  the  natives ;  and  it  is  conjectured  that  it  waa  given  to 
thia  animal  in  consequence  of  a  supposed  resemblance  to  its  cry. 
Sonnini,  who  formed  uu  genua,  censures  Gmolin  for  denominating  it 
Sciunu  Madagatcarimiit  {Madagascar  Squirrel),  because  a  quadruped 
of  the  latter  genus  really  exists  in  Madagascar.  Cuvier  places  the 
form  next  to  the  Flying  Squirrels,  Polatouchee  (Ptcrvmvi),  and 
immediately  before  the  Rats  (ifw,  linn.),  remarking  that  the  lower 
B  much  more  compressed,  and  especially  more  extended 


CHEIROMY& 


from  before  backwards,  than  those  of  the  squirrels,  and  resemble 
ploughshares  (soca  de  charrue).  The  feet,  he  adds,  have  all  five  toes, 
of  which  four  of  those  on  each  anterior  extremity  are  elongated,  the 
middle  toe  being  much  more  slender  than  the  others  ;  in  the  hind 
feet,  the  great  toe  is  oppoeeable  to  the  others,  so  that  in  this  respect 
the  animal  is  among  the  Rodents  what  the  Opossums  (Ssrignea)  are 
among  the  Carnaarien.  The  utmcturo  of  the  head,  he  continued,  is 
very  different  from  that  of  the  other  Rodents,  and  has  more  relation 
to  the  Qvadmmana. 

Dental  formula :  incisors,—  ;  molars,  — -  =i& 


i  towards  the  Maki,  the  Squirrel,  and  the  Ape. 


and  states  that  its  principal  character,  and  a  very  singular  one  it  is, 
u  the  middle  toe  or  finger  of  the  fore  foot,  the  two  last  joints  of  which 
are  very  long,  slender,  and  denuded  of  hair.     This  member,  he  adds, 


BtalUof  Atj-Atb  [CTjtrwtyi  JfsJnameaWwttr). 

it  useful  to  It  In  drawing  worms  out  of  hole*  in  the  trees,  and  that  it 
mil ii in  also  to  be  of  service  in  holding  on  to  the  branches  of  trees.  He 
says  that  it  appears  to  be  a  subterranean  animal,  and  does  not  see 
during  the  day,  and  that  its  eye  resembles  in  colour  that  of  the  owL 
He  describes  it  as  being  very  slothful,  but  good  tempered,  remaining 
always  at  net,  and  requiring  a  good  deal  of  shaking  to  make  it  move. 
The  subject  of  his  observations  lived  two  months  upon  no  other 
nourishment  than  cooked  riee,  and  it  fed  itself  withitatwo  fingers  like 
the  Chinese  with  their  chopsticks.  All  the  time  M.  Sonnerat  had  this 
animal  alive,  he  never  saw  it  carry  its  tail  elevated  like  the  squirrel. 
It  always  dragged. 

Button  describee  the  colour  as  a  musk-brown  mixed  with  black  and 
gray-sab.  On  the  head,  round  the  eyes,  on  the  body,  Hughs  and  legs, 
the  colour  was  deep  musk,  in  which  nevertheless  buck  predominated 
upon  the  back  and  many  parts  of  the  body  and  lags.  The  tail  waa 
entirely  black  :  the  sides  of  the  head,  the  neck,  the  jaw,  and  the  belly 
were  grayish.  There  were  woolly  hairs  of  this  gray  colour  below  the 
great  black  or  white  hairs,  of  two  or  three  indies  long,  which  were 
on  the  body  and  legs;  but  the  legs  and  thighs  were  of  a  reddish-brown. 
Black  predominated  at  the  approach  of  the  feet,  which  were  covered 
with  small  hairs  of  that  colour.  The  head  Was  like  that  of  a  squirrel, 
and  the  ears  large,  naked,  erect,  and  round  at  their  extremities,  with 
a  wide  opening.    It  is  about  the  size  of  a  common  hare. 


Are-Are  [Ctriraasat  ifwIafaMsrlnni), 

This  animal  is  the  Aye-Aye  Squirrel  of  Pennant,  Shaw  considered 
it  to  be  a  species  of  Lemur,  and  Schreber  named  it  Lemur  piilo- 
tladylui,  a  name  adopted  by  Shaw. 
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CHEIROPODA. 


ooo 


CHEIRONECTES,  or  CHIRONECTES  (Uliger),  a  genua  of  Mar- 
supial animals.    [Mabsufiata.] 

CHEIROTODA,  Ckeiropeds,  a  name  proposed  by  Mr.  Ogilby  for 
all  the  mammiferous  ^i«  that  are  possessed  of  hands.  The 
following  is  Mr.  Ogilby1  s  arrangement  of  his  Cheiropeds : — 

I.  Bocana    ••    Homo. 

(on  the  fore  hands  only) 

(TroglodfUi, 
Satyrtu. 
HylobaU$. 

(.nd  «throp0ld<  *JS2f»— • 


Bourn 
(an< 
teeth) 


II.  QUADRUK  AXA  .  . 

(on  both  fore  and  < 
hind  hands) 


CHJSIBOPED8    .. 
(Mammals       with  \ 
opposeable  thumbs) 


Lsxubxsi 

(and     abnormal 
teeth) 


SnnAD 
(and 
teeth) 


Otreopithseut, 

Papio. 

Oynoeephalui. 

flAehanetut. 

Propithseu$t 

Lemur, 

Otolicmu. 

Cktirofaleut. 

Stenopt. 

Tarrius. 

Chnromya. 
^Oahopithenu. 

rC&u*. 
AteUs. 
Ifyeetet. 


III.  PsnnfAXA    .. 
(on     the     hind  \ 
hands  only) 


Aotus. 
Pithecia. 


Dxdslphumb  .... 
(and  abnormal 
teeth) 


Hapale. 

,  Phateolarctot, 

PhalangUta. 

Petaunu. 

DidtlphU. 

Cheirenectst. 

Dasywus. 
^PJuucopale, 

Mr  Ogilby  states  that  observations,  oommeneed  in  1829  and 
oontmued  for  more  than  six  years,  have  assured  him  that  the  non- 
opposeable  character  of  the  inner  finger  of  the  anterior  extremities, 
which  he  first  remarked  in  Mycetee  Seniculus,  is  not  confined  to  that 
genus,  but  extends  throughout  the  whole  of  the  genera  of  the  South 
American  monkeys,  individuals  of  all  of  which  have,  he  states,  been 
seen  by  him  in  a  living  state.  In  none  of  them  consequently,  he 
observes,  does  a  true  thumb  exist  on  the  anterior  limbs;  and  he 
considers  that  it  follows  as  a  further  oonsequonoe  that  the  whole  of 
them  have  been  hitherto  incorrectly  referred  to  the  Quadrttmana  by 
zoologists  generally.  The  following  extract  from  the  '  Proceedings  of 
tho  Zoological  Society/  for  1836,  will  explain  the  views  of  this 
naturalist: — 

"Of  the  eight  natural  genera  which  include  all  the  known 
monkeys  of  the  western  hemisphere,  one,  AtcUt,  is  entirely  destitute 
of  a  thumb,  or  has  that  member  existing  only  in  a  rudimentary  form 
beneath  the  skin.  In  five  others,  Myeetet,  Lagothrix,  Aotue,  PUheeia, 
and  Hapale,  the  anterior  thumbs  (using  the  ordinary  expression  for 
them)  are  placed  absolutely  on  the  same  line  with  the  other  fingers, 
are  of  the  same  form  with  them,  act  invariably  in  the  same  direction, 
and  are  totally  incapable  of  being  opposed  to  them.  In  the  two 
remaining  genera,  Cebu*  and  CaUUhrix,  the  extremities  of  the 
anterior  limbs  have  a  greater  external  resemblance  to  the  hands  of 
man  and  of  the  monkeys  of  the  Old  World :  the  internal  finger  is 

Coed  farther  back  than  the  general  line  of  the  other  fingers,  and 
on  that  account,  when  superficially  noticed,  the  semblance  of 
being  opposed  to  them;  but,  as  has  been  correctly  observed  by 
D*Azara  with  reference  to  C.  capucinut,  it  is  less  separated  than  in 
man  :  it  is  besides  of  precisely  the  same  Blender  form  with  the  rest,  is 
weaker  than  them,  absolutely  without  power  of  opposition  to  them, 
and  habitually  acts  in  the  same  direction  with  them.  The  impression 
derived  from  contemplating  the  hands  of  the  Old  World  monkevs 
might  induce  the  belief  that  the  extremities  of  the  Cebi  are  similarly 
constituted;  but  if  the  knowledge  that  in  Mycctet,  PUheeia,  Ac., 
there  are  no  opposeable  thumbs  leads  to  a  close  observation  of  the 
anterior  extremities  of  the  Cebi,  it  will  be  found  that  they  do  not 
act  as  hands  and  cannot  be  considered  as  possessing  the  powers  of 
those  organs.  From  innumerable  observations  of  many  species  of 
that  genus,  Mr.  Ogilby  states  that  it  was  very  evident,  notwithstanding 
the  fallacious  appearance  occasioned  by  the  backward  position  of  the 
organ,  that  they  had  not  the  power  of  opposing  the  thumbs  to  the 
other  fingers  in  the  act  of  prehension ;  and  in  fact  their  principal 
power  of  prehension  seems  to  be  altogether  independent  of  the 
thumb,  for  generally  speaking  that  member  was  not  brought  into 
action  at  all,  at  least  not  simultaneously  with  the  other  fingers,  but 
hung  loosely  on  one  side,  as  Mr.  Ogilby  has  seen  it  do  in  like  circum- 
stances in  the  Opossums,  Phalangers,  and  other  arboreal  mammals : 
when  actually  brought  into  play  however  the  thumb  of  the  Cebi 


invariably  acted  in  the  same  direction  as  the  other  fingers.  Cebus 
consequently  agrees  in  the  character  of  non-opposeableness  of  thumb 
with  the  nearly  allied  genera.  And  in  this  hitherto  unsuspected 
peculiarity  zoologists  obtain  a  far  more  important  obaracter  by  which 
to  distinguish  the  monkeys  of  the  Old  and  New  World  than  that 
hitherto  relied  on,  the  comparative  thickness  of  the  septum  narium, 
or  than  the  accessory  aids  afforded  by  the  absence  of  cheek-pouches 
and  callosities.  Hence,  according  to  Mr.  Ogilby,  as  the  monkeys  of 
America  have  now  been  ascertained  to  be  destitute  of  anterior  hands, 
they  can  no  longer  be  included  among  the  Quadrumana,  and  he 
proposes  in  consequence  to  regard  them  as  Pedimana,  He  considers 
that  the  latter  series,  the  monkeys  of  America,  form  a  group  parallel 
to  that  of  the  monkeys  of  the  Old  World  among  the  Qwtdrumana  : 
and  viewing  the  Quadrumana  as  consisting  of  two  primary  groups, 
that  of  which  Simia  forms  the  type,  and  the  Lemurtda,  he  proceeds 
to  analyze  the  Pedimana,  in>  order  to  determine  whether  any  group 
analogous  to  the  Lemurs  exists  in  it.  He  finds  such  a  group  in 
the  association  of  the  genera  JXdelpku,  Cheiranectea,  Pholongiita, 
Petaurut,  and  Phascolarctos  (together  with  a  new  genus,  Pseudochirtu, 
which  he  has  found  it  necessary  to  separate  from  Pkalangitta  as  at 
present  constituted);  and  for  this  association  he  uses  the  name  of 
Didelphidat,  Aware  that  the  modifications  observable  in  the  dentary 
systems  of  these  several  genera  have  been  regarded  by  many 
zoologists  as  betokening  a  difference  of  regimen,  which  has  led  to 
their  being  viewed  as  constituting  distinct  families,  he  in  the  first 
place  states,  as  the  result  of  his  observation  of  the  habits  of  the 
numerous  species  of  all  these  genera  which  have  been  from  time  to 
time  exhibited  in  the  Society's  Gardens,  that  there  is  little  or  no 
difference  in  this  respect  between  the  Opossums  and  Phalangers,  but 
that  all  are  equally  omnivorous ;  and  tnen  proceeds  to  discuss  the 
modifications  that  exist  among  them  in  the  number  and  forms  of  the 
several  kinds  of  teeth,  which  are  not  in  his  estimation  so  very 
different  in  reality  between  the  Opossums  and  Phalangers  as  they 
appear  to  be  at  first  sight.  In  further  support  of  his  opinion  that 
this  association  of  genera  forms  a  natural  family,  Mr  Ogilby  refers  to 
the  gradual  and  uninterrupted  transition  from  the  naked-prehensile- 
tailed  Opossums  of  South  America,  through  the  equally  naked-tailed 
Couscous,  Balantia,  of  the  Indian  Isles,  to  the  true  Phalangers ;  and 
from  these  to  the  Petaurists  directly  on  the  one  hand,  and  by  means 
of  the  Pseudocheirs  to  the  Koalas  on  the  other. 

"On  the  prehensile  power  of  the  tail  Mr.  Ogilby  particularly 
insists  as  on  a  faculty  possessed  by  the  greater  number  of  the 
Pedimana,  and  as  one  which  is  in  truth  almost  confined  to  them ; 
only  three  known  genera  belonging  to  other  groups,  Synetherut, 
Myrmecophaga,  and  CercoUptee,  being  endowed  with  it.  He  remarks 
on  this  faculty  as  on  one  of  considerable  importance,  affording  as  it 
does  in  some  degree  a  compensation  for  the  absence  of  opposeable 
thumbs  on  the  anterior  limbs.  Combined  with  the  prehensile  tafl, 
in  every  known  instance,  whether  among  the  Pedimana  or  in  other 
groups,  is  a  slowness  and  apparent  cautiousness  of  motion,  not 
observable  in  any  of  the  Quadrumana,  except  in  the  Nyeticebi,  In 
none  of  the  true  Quadrumana  is  the  tail  prehensile. 

"Another  evidence  of  the  distinctness,  as  two  groups,  of  the 
Quadrumana  and  the  Pedimana  is  furnished  by  their  geographical 
distribution.  The  Quadrumana  are  strictly  confined  to  the  limits  of 
the  Old  World;  the  Pedimana  almost  as  exclusively  to  the  New 
World,  for  Mr.  Ogilby  considers  the  continent  of  Australia  to  belong 
more  properly  to  America  than  to  Asia.  The  very  few  apparent 
exceptions  that  occur  to  this  latter  position  are  in  the  presence  of 
some  species  of  Phalangers  in  the  long  chain  of  islands  that  connect 
the  south-eastern  shores  of  Asia  with  the  north-eastern  coast  of 
Australia;  islands  which  may  in  truth  be  fairly  regarded  as 
belonging  partly  to  the  one  and  partly  to  the  other,  and  the 
productions  of  which  might  consequently  be  expected  to  partake  of 
the  character  of  both. 

"  Mr.  Ogilby  subsequently  adverts  to  another  Pedimanous  animal, 
the  Aye-Aye  of  Madagascar,  constituting  the  genus  Chetromyti 
respecting  the  affinities  of  which  he  speaks  with  hesitation,  because, 
having  never  had  an  opportunity  of  examining  the  animal  itself,  he 
is  acquainted  with  its  characters  only  at  second  hand.  He  is  however, 
disposed  to  regard  it  as  representing  a  third  group  among  the 
Pedimana,  to  be  placed  in  a  station  intermediate  between  the  Monkeys 
of  the  New  World  and  the  Didelphidat  With  the  latter  he  would, 
in  fact,  be  disposed  to  associate  it,  were  it  not  destitute  of  the 
marsupial  character  which  belongs  to  all  the  other  animals  oomprised 
in  that  group.  In  some  of  the  Didelphida%  the  Phalangers  and 
Petaurists  especially,  there  is  a  marked  approximation  to  that  rodent 
form  of  incisor  teeth  which  obtains  in  Cheiromye,  and  which  has 
hitherto  been  regarded  as  especially  attaching  to  it  an  abnormal 
character. 

"Man  is  the  only  other  animal  furnished  with  hands,  and  however 
distinct  he  may  be  as  regards  his  moral  and  intellectual  powers,  he 
must,  zoologically,  be  considered  on  physical  grounds.  By  the 
structural  characters  he  becomes  associated  with  all  those  of  which 
mention  has  previously  been  made  in  Mr.  Ogilby's  communication ; 
although  he  unquestionably  constitutes  among  them  a  peculiar 
group,  sensibly  exalted  above  the  rest,  as  well  as  above  all  other 
Mammals." 
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CHEIROPTERA. 


CHEIROPTERA  (x# '/>,  a  hand,  vr<p6r,  a  wing),  the  name  of  a 
natural  family  or  division  of  Mammiferous  Animals;  the  Bats  or 
Flitter-Mice  of  the  English ;  Fledermauser  of  the  Germans ;  Vetper- 
tilionet  of  the  Latins ;  Pipistrelli  and  Nottoli  of  the  Italians ;  Chauve- 
souris  of  the  French. 

The  animals  belonging  to  this  wing-handed  family  embrace  those 
which  come  under  the  genus  Vetpertitio  of  Linnaeus.  They  all  have 
the  faculty  of  sustained  flight,  and  their  organisation  and  habits 
point  them  out  as  a  separate  and  well-defined  group,  distinguished  by 
a  folding  extension  of  the  membranous  skin,  which,  rising  from 
the  sides  of  the  neck,  is  spread  between  their  fore  feet  and  their 
fingers. 

Organisation. — Skeleton. — The  skull  is  thin,  and  there  is  a  marked 
difference  between  that  of  the  so-called  Frugivorous  group  (Pteroput 
and  Cephalotet)  and  the  true  or  Insectivorous  Bats,  the  former  being 
much  more  elongated  than  the  latter.     The  bony  tentorium,  so 
strongly  developed  in  the  majority  of  the  Camwora,  is  entirely  absent ; 
but  there  is  a  considerable  development  of  the  auditory  portion  of 
the  temporal  bone.    The  occipital,  bone  is  remarkably  narrow.    The 
superior  maxillary  is  very  much  elongated,  particularly  in  the  so- 
called  Frugivorous  order,  a  term  which  we  would  change  for  Omnivorous, 
for  their  well-developed  sharp  canines,  and  the  structure  of  some  of 
their  other  teeth,  would  seem  to  be  more  trenchant  than  fruit-eating 
habits  alone  would  require ;  and  indeed  Cuvier,  in  the  last  edition 
of  the  '  Regno  Animal,'  says  of  the  genus  Pteroput,  "  they  live  prin- 
cipally on  fruit,  of  which  they  destroy  a  great  deal ;  but  they  know, 
nevertheless,  how  to  pursue  birds  and  small  quadrupeds ;"  and  we 
think  it  highly  probable  that  they  occasionally  prey  on  the  large 
insects  which  are  found  in  the  climates  they  inhabit.    All  the  family 
have  four  great  canine  teeth,   but  there  is  considerable  difference 
between-the  molars  of  the  fruit-eating  section  and  of  that  whose  diet 
is  confined  entirely  to  insects,  the  crowns  of  the  former  being  com- 
paratively blunt,  and  hollowed  out  or  grooved  lengthwise,  while  those 
of  the  latter  are  shorter  and  sharper,  and  beset  with  points.    The 
molars  vary  in  number  in  the  different  genera,  the  smallest  develop- 
ment being  three  in  each  jaw,  and  the  largest  five  above  and  six 
below,,  or  vice  versa.    The  incisors  set  in  the  small  and  short  inter- 
maxillary bones  vary  also  in  the  different  genera.    The  smallest 
number  in  the  upper  jaw  is  two,  and  the  largest  four ;  the  smallest 
number  is  also  two 
in  the  lower  jaw, 
and  the  largest  six. 
The    atlas    is     of 
considerable    size, 
but  the  dentata  is 
not    large.       The 
greatest  number  of 
the    dorsal   verte- 
bra) is  swelve,  the 
smallest       eleven. 
The  canal  for  the 
spinal      cord      is 
large  in  these  verte- 
bra!.   The  lumbar 
vertebra   vary    in 
number ;  the  small- 
est number  is  four, 
the  largest  seven. 
The  ossa  ooccygis 
are    slender     and 
elongated :      their 
use  seems  only  to 
be  to  assist  (some- 
what like  a  spreat) 
in    spreading    the 
interfemoral     por- 
tion of  the  mem- 
branes, by  the  aid 
of  which  the  ani- 
mal   sails    in    the 
air ;  their  smallest 
number      is     six, 
and   their    largest 
twelve ;  for  in  the 
majority    the    tail 

extends  to  the  margin  of  the  membrane,  while  in  some  it  protrudes 
beyond  it,  and  in  others  it  does  not  reach  more  than  half  way.  In 
Pteroput  there  is  no  trace  of  these  bones. 

The  ribs  are  remarkably  long,  except  the  first  pair,  which  is  very 
short,  and  remarkably  broad,  especially  in  the  cartilage,  which  is 
ossified  ;  and  the  sternum  is  highly  developed,  as  might  be  expected 
from  the  exigencies  of  the  ««in*l  The  anterior  portion  is  expanded 
laterally  into  what  is  termed  the  manubrium,,  which  seems  to  be 
largest  in  the  Horse-Shoe  Bat  (Minolophut),  forming  a  suitable  point 
of  attachment  for  the  strong  long  arched  clavicleB,  which  are  articu- 
lated both  to  the  sternum  and  scapula ;  the  latter  is  very  large  and 
elongated,  and  the  lower  surface  is  very  concave.  The  foes©  for  the 
strong  muscles,  both  above  and  below  the  spine  of  this  bone,  are 
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deeply  marked.  The  habits  of  the  animal  required  an  ample 
development  of  these  parts  to  give  the  shoulder  the  tequxred  solidity 
for  working  the  mechanism  of  the  wing,  and  we  accordingly  find  the 
strength  thrown  into  the  sternum,  clavicles,  and  scapula.  But  these 
same  habits  would  have  rendered  the  rotatory  motion  of  the  fore-arm 
worse  than  useless,  for  such  a  disposition  would  have  weakened  the 
power  of  the  limb  in  beating  the  air  with  the  extended  membrane. 
We  accordingly  find'  that  this  power  is  absent :  the  ulna,  indeed,  is 
remarkably  small,  and  in  some  the  bone  is  merely  rudimentary, 
forming  a  mere  flat  process,  only  partially  separated  from  the  radius ; 
there  is  no  olecranon  (elbow).  The  humerus  is  long,  slender,  and 
cylindrical,  and  the  head  of  the  bone  large  and  round.  The  structure 
of  the  wrist  is  peculiar :  first  come  two  bones  next  to  the  radius,  and 
on  these  that  bone  rests ;  one  of  these  is  very  large,  and  the  other 
very  small — the  second  series  consists  of  the  usual  four  bones ;  but 
it  is  in  the  bones  of  the  metacarpus  and  of  the  fingers  that  the 
adaptation  of  the  osseous  parts  of  the  animal  to  its  necessities  is, 
perhaps,  most  strongly  shown.  These,  with  the  exception  of  the 
phalanges  of  the  thumb,  are  greatly  elongated,  and  run  outwards  and 
downwards  to  the  edge  of  the  wing-membrane,  something  after  the 
fashion  of  the  whalebones  that  assist  in  spreading  an  umbrella.  The 
first  finger  is  the  shortest,  and  extends  to  the  upper  angle  of  the 
outer  edge  of  the  membrane ;  the  second  is  generally  the  longest,  and 
the  third  and  fourth  nearly  of  a  length ;  the  last  three  descend  to 
the  lower  edge  of  the  membrane.  The  pelvis  is  straight  and 
lengthened,  and  rather  wider  below  than  it  is  above,  the  ilia  being 
very  narrow  and  elongated.  The  ossa  ischii  approach  even  to  the 
contact  of  their  tuberosities,  and  in  some  examples  touch  the  ossa 
ooccygis.  The  ossa  pubis,  in  some  species,  recede  from  each  other, 
the  intermediate  space  being  filled  by  a  ligament;  and  in  others 
these  bones  touch  each  other  in  the  male,  and  are  separated  in  the 
female.  The  sacrum  and  ilia  are  anchylosed  early  in  life.  The  lower 
extremities  do  not  offer  any  very  striking  differences  from  those  >£ 
other  mammifers,-  excepting  that  the  thighs  being  directed  outwards, 
the  bones  of  the  leg  are  partially  turned  round  as  it  were  (the  fibula 
appearing  at  the  inner  side  of  the  tibia,  and  a  little  posterior  to  that 
bone),  and  that  there  is  a  singularity  about  the  heel  An  elongated 
delicate  bony  process  is  given  off  from  the  back  part  of  the  foot,  is 
inclosed  in  the  margin  of  the  interfemoral  'membrane,  and  proceeds 

about  halfway  to 
the  taiL  Cuvier 
thought  this  a  por- 
tion of  the  os 
calcis;  Daubenton, 
that  it  was  a  dis- 
tinct bone ;  and 
Meckel,  that  it  is 
only  a  develop- 
ment of  the  tubero- 
sity of  the  bone, 
disunited  from  its 
body. 

Besides  the  dif- 
ference of  the  molar 
teeth  in  the  Fruit- 
Eating  (or  Omni- 
vorous) and  the 
Insectivorous  Bats, 
the  stomach  and 
intestines  present  'a 
remarkable  corre- 
sponding variance. 
The  stomach  of  the 
former  is  very  com- 
plicated, and  the 
intestines  very 
long :  in  Pteroput, 
for  example,  they 
are  seven  times  as 
long  as  the .  body. 
In  the   latter  the 


Skeleton  of  Bat  {VetptrttHo  murimut). 


the   latter 

a,  manubrial  bone;  6,  xiphoid  cartilage;  e,  coracoid  bone;  d,  clavicle;  *,  shoulder-blade;  /,  humerus;  Btomach  is  very 
g%  radius ;  A,  rudiment  of  ulna ;  <,  carpus  (wrist) ;  *,  metacarpus  of  thumb,  terminated  by  a  hook-shaped  ^  j  ftn^  merelv 
phalanx;  /,  metacarpal  bones  of  the  fingers;  m,  digital  phalanges;  n,  pelvis;  o,  femur;  pt  tibia;  q,  fibula;  jj^jJj  •  t  +^J 
r,  tarsal  bones  of  foot ;  t,  styliform  appendage  to  os  calcis ;  *,  metatarsus  and  toes ;  «,  tail.  aiviaea    into     tne 

cardiac  ana  pyloric 

portions,  and  the  intestines  are  not  more  than  twice  the  length  of 
the  body.  These  differences,  together  with  that  of  the  greater  or 
less  development  of  the  tail,  which  is  powerful,  generally  speaking,  in 
the  true  Insectivorous  Bats,  and  either  absent,  rudimentary,  or  com- 
paratively inefficient  in  the  Fruit-Eaters,  which  last  do  not  require  to 
turn  so  rapidly  as  the  desultory  flight  of  the  prey  of  the  former 
makes  it  necessary  for  them  to  do,  form,  it  is  true,  a  marked  distinction 
between  the  two  groups;  but  we  are,  notwithstanding,  of  opinion 
that  very  few  bats  confine  themselves  entirely  to  a  vegetable  diet. 

The  nervous  system  of  Cheiroptera  is  fully  developed.  The  senses 
of  taste,  smell,  sight,  and  hearing  are  acute.  The  external  ear  is  very 
large  in  many  of  the  species.  The  sense  of  touch,  or  a  sense 
analogous  to  it,  must  be  nighly  developed,     Bpallanxani— we  cannot 
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compliment  him  on  his  humanity — extracted  the  eyes  of  bats  and 
covered  the  empty  sockets  with  leather ;  yet,  in  this  condition,  they 
flew  round  his  room,  avoiding  the  sides,  never  striking  against  any- 
thing; and  flying  out  of  the  door  without  touching  the  doorcase.  In 
flying  throngh  a  sewer  which  made  a  right  angle,  they  turned  at  the 
proper  point,  though  at  a  distance  of  two  feet  from  the  walla.  They 
found  their  xssting-place  on  a  cornice,  and  flew  through  threads,  sus- 
pended perpendicularly  from  the  ceiling,  without  touching  them, 
,  though  scarcely  farther  apart  than  would  admit  their  extended  wings ; 
and  they  avoided  all  obstacles  with  equal  facility  when  the  whole 
head  was  covered  with  varnish.  But,  according  to  the  experiments 
of  Carlisle,  the  British  Long-Eared  Bat-  was  entirely  at  a  loss,  if,  when 
blinded,  its  ears  were  stopped,  for  in  that  condition  the  blinded  bats 
struck  against  the  sides  of  the. room,  and  seemed  to  be  quite  unaware 
of  their  aittmfcioo.  ffhe-1  following  additional  note  to  the  English 
translation  of  Blumenbacb  however  corroborates  Spallanzani : — "Bats 
have  been  supposed  to  possess  a  peculiar  power  of  perceiving  external 
objects,  without  coming  actually  into  contact  with  them.  In  their 
rapid  and  irregular  flight,  amidst  various  surrounding  bodies,  they 
never  fly  against  them;  yet  it  does  not  seem  that  the  senses  of 
hearing,  seeing,  or  smelling,  serve  them  on  these  occasions,  for 
they  avoid  any  obstacles  with  equal  certainty  when  the  ear,  eye, 
and  nose,  are  closed.  •  Hence  naturalists  have  ascribed  a  sixth  sense 
to  these  annuals  ;.it  is  probably  analogous  to  that  of  touch.  The 
nerves  of  .the  .wing  are  large  and  numerous,  and  distributed  in  a 
minute  plexus  between  the  integuments.  The  impulse  of  the  air 
against  this  part  may  probably  be  so  modified  by  the  objects  near 
which  .the  animal  passes,  as  to  indicate  their  situation  and  nature." 
Cuvier,  in  his  *  Leoons  d*  Anatomie  Comparee,'  had,  in  a  great  measure, 
solved  the  mystery  by  observing,  as  is  remarked  in  the  note  just 
quoted,  that  the  whole  surface  of  the  flying  membrane,  on  both  sides, 
is  endowed  with  extraordinary  sensibility,  and  may  be  considered  as 
.  one  conttnupusly  expanded  organ  of  touch.  Nor  is  this  the  only 
peculiarity  connected  with  the  integument  of  the  bats,  for  in  the 
genus  Nyeteria  there  exists  a  power  of  inflation  to  such  a  degree,  that 
when  the  faculty  is  exerted  the  animal  looks,  according  to  Qeofrroy, 
like  a  little  balloon  fitted  with  wings,*  a  head,  and  feet.  The  sub- 
cutaneous tissue  is  the  part  inflated,  and  as  the  skin  adheres  to  the 
body  at  particular  points  only,  the  connection  being  by  means  of 
loose  cellular  membrane,  spaces  are  left  which  can  be  filled  with  air 
at  the  will-  of  the  Nyeteria,  through  the  cheek  pouches,  which  are 
perforated  at  "the  bottom  bo  as  to  communicate  with  those  spaces. 
When  the  Nyeteria  wishes  to  inflate  its  skin,  it  draws  in  its  breath, 
closes  its  nostrils,  and  transmits  the  air  through  the  perforations  of 
the  cheek  pouches  to  the  subcutaneous  spaces,  and  the  air  is  prevented 
from  returning  by  the  action  of  a  sphincter,  which  closes  those 
openings,  and  by  valves  of  considerable  size  on  the  neck  and  back. 

The  organs  of  reproduction  nearly  approach  those  of  the  Quad- 
rumana  and  man  in  many  respects.  In  the  female  two  teats  are 
placed  on  the  breast  as  in  man  and  in  the  QwdrumaTta. 

The  Cheiroptera  are  widely  spread  over  the  globe.  They  are  to  be 
found  in  the  Old*  and  New  World  and  in  Australia.  A  tolerably 
temperate  climate  seems  necessary  for  them,  and  the  greatest  develop- 
ment of  the  form  takes  place  in  warm  countries.  Sir  John  Richardson 
!*  Fauna Boveali- Americana')  notices  two  species,  VeapertUio pruinotut 
Say)  caught  at  Cumberland  House,  on  the  Saskatchewan  In  54°  N.  lat, 
and  VeapertiUoaubulatus  (Say),  which  he  observes  is  the  most  common 
species  wear  the  eastern  base  of  the  Rocky  Mountains  on  the  upper 
branches  of  the  Saskatchewan  and  Peace  River. 

Habits. — Generally  speaking  they  remain  in  concealment  during 
the  day  in  caverns,  ruinous  buildings,  hollow  trees,  and  such  hiding 
places,  and  flit  forth  at  twilight  or  sunset  to  take  their  prey.  White, 
m  his  '  Selborne,'  thus  describes  the  mode  of  feeding  a  tame  bat : 
"  It  Would  take  flies  out  of  a  person'  b  hand ;  if  you  gave  it  anything 
to  eat  It  brought  its  wings  round  before  the  mouth,  hovering  and 
hiding  itrhead,  in  the  manner  of  birds  of  prey  when  they  feed.  The 
edtottnees  it  showed  in  shearing  off  the  wings  of  flies,  which  were 
always  rejected,  was  worthy  of  observation,  and  pleased  me  much. 
Insects  seemed  to  be  most  acceptable,  though  it  did  not  refuse  raw 
flesh  when  offered ;  so  that  the  notion  that  bats  go  down  chimneys 
and  gnaw  men's  bacon,  seemB  no  improbable  story.  While  I  amused 
myself  with  this  wonderful  quadruped  I  saw  it  several  times  confute 
the  vulgar  opinion,  that  bats,  when  down  on  a  flat  surface,  cannot  get 
on  the  wing  again,  by  rising  with  great  ease  from  the  floor.  It  ran,  I 
observed,  with'  more  dispatch  than  I  was  aware  of,  but  in  a  most 
ridicTiloua  and  grotesque  manner/'  The  Large-Eared  Bats,  collected 
by  Carlisle,  refused,  according  to  Shaw,  every  species  of  food  for  four 
•flays,  as  did  a  large  number  which  were  afterwards  caught  and 
preserved  in  a  dark  box,  for  above  a  week.  During  the  day-time  they 
Were  extremely  desirous  of  retirement  and  darkness ;  and,  while  con- 
fined to  the  box,  never  moved  •  or  endeavoured  to  get  out  the  whole 
day ;  and  when  spread  on  the  carpet  they  commonly  rested  some 
minutes,  and  then,  beginning  to  look  about,-  crawled  slowly  to  a  dark 
corner  or  crevice.  At  sunset  the  scene  was  quite  changed :  everyone 
then  endeavoured  to  scratch  its  way  out  of  the  box ;  a  continual 
chirping  was  kept  up,  andno  sooner  was  the  lid  of  their  prison  opened 
than  each  was  active  to  escape;  either  flying  away  immediately,  or 
running  nimbly  to  a  convenient  place  for  taking  wing.    When  these 


bate  were  first  collected,  several  of  the  females  had  young  ones 
clinging  to  their  breasts  in  the  act  of  sucking.     One  of  them  flew 
with  perfect  ease,  though  two  little  ones  were  thus  attached  to  her, 
which  weighed  nearly  as  much  as  the  parent    All  the  young  were 
devoid  of  down,  and  of  a  black  colour.    One  of  the  most  interesting 
and  detailed  accounts  of  the  habits  of  these  animals  is  that  made  by 
Kr.  Daniell  to  the  Zoological  Society  of  London.    The  bats  consisted 
of  two  species,  the  Pipistrelle  <  VeapertUio  PipiatreUua  of  Geoffrey) 
and  the  Noctule  ( VeapertUio  nocUUa  of  Schreber).    Mr.  Daniell  stated 
that  in  July,  1888,  he  received  five  specimens,  all  pregnant  females, 
from  Elvetham  in  Hampshire.    Many  more  were  congregated  together 
with  them  in  the  rums  of  the  barn  in  which  they  were  taken,  but  all 
the  rest  escaped.    They  had  been  kept  in  a  tin  powder  canister  for 
several  days,  and  on  being  turned  loose  into  a  common  packing-case, 
with  a  few  strips  of  deal  nailed  over  it.  to  form  a  cage  they  exhibited 
much  activity,  progressing  rapidly  along  the  bottom  of  the  box, 
ascending  by  the  bars  to  the  top,  and  then  throwing  themselves  off 
as  if  endeavouring  to  fly.     They  ate  flies  when  offered  to  them, 
seizing  them  with  the  greatest  eagerness,  and  devouring  them  greedily, 
all  of  them  congregating  together  at  the  end  of  the  box  at  which  they 
were  fed,  and  crawling  over,  snapping  at,  and  biting  each  other,  at  the 
same  time  uttering  a  grating  kind  of  squeak.    Cooked  meat  was  next 
presented  to  them,  and  rejected;  but  raw  beef  was  eaten  by  them 
with  avidity,  and  with  an  evident  preference  for  such  pieces  as  had 
been  moistened  with  water.    This  answered  a  double  purpose;  the 
weather  being  warm  numbers  of  the  Blue-Bottle  Flies  (Muaea  vomUoria 
of  Linnaeus)  were  attracted  to  the  meat ;  and  on  approaching  within 
range  of  the  bats'  wings  were  struck  down  by  their  action,  the  animal 
itself  falling  at  the  same  moment  with  all  its  membranes  expanded, 
and  cowering  over  the  prostrate  fly,  with  its  head  thrust  under  in 
order  to  secure  its  prey.    When  the  head  was  again  drawn  forth  the 
membranes  were  immediately  closed,  and  the  fly  was  observed  to  be 
almost  invariably  taken  by  the  head.    Mastication  appeared  to  be  a 
laboured  operation,  consisting  of  a  succession  of  eager  bites  and  snaps, 
and  the  sucking  process  (if  it  may  be  bo  termed),  by  which  the  insect 
was  drawn  into  the  mouth,  being  much  assisted  by  the  looseness  of 
the  lips.    Several  minutes  were  employed  in  devouring  a  large  fly. 
In  the  first  instance  the  flies  were  eaten  entire,  but  Mr.  Daniell  after- 
wards observed  detached  wings  in  the  bottom  of  the  box.    These 
however  he  never  saw  rejected,  and  he  is  inclined  to  think  that  they 
are  generally  swallowed.    A  slice  of  beef  attached  to  the  side  of  the 
box  was  found  not  only  to  save  trouble  in  feeding,  but  also  by 
attracting  the  flies  to  afford  good  sport  in  observing  the  animals 
pbtain  their  food.     Their  olfactory  nerves  appear  to  be  very  acutely 
sensible.    When  hanging  by  their  posterior  extremities,  and  attached 
to  one  of  the  bars  in  front  of  the  cage,  a  small-  piece  of  beef  placed 
at  a  little  distance  from  their  noses  would  remain  unnoticed ;  but 
when  a  fly  was  placed  in  the  same  situation  they  would  instantly  begin 
snapping  after  it.    The  beef  they  would  eat  when  hungry,  but  they 
never  refused  a  fly.      In  the  day-time  they  sometimes  clustered 
together  in  a  corner ;  but  towards  evening  they  became  very  lively, 
and  gave  rapid  utterance  to  their  harsh  grating  notes.     One  of  them 
died  on  the  fifth  day  after  they  came  into  Mr.  Darnell's  possession ; 
two  on  the  fourteenth ;  the  fourth  survived  until  the  eighteenth;  and 
the  fifth  until  the  nineteenth  day.   Each  was  found  to  contain  a  single 
fostus. 

On  the  16th  of  May,  1834,  Mr.  Daniell  procured  from  Hertfordshire 
five  specimens  of  VeapertUio  noctula — four  females  and  one  male.  The 
latter  was  exceedingly  restless  and  savage,  biting  the  females,  and 
breaking  his  teeth  against  the  wires  of  the  cage,  in  his  attempts  to 
escape  from  his  place  of  confinement.  He  rejected  food,  and  died  on 
the  18th.  Up  to  this  time  the  remaining  four  continued  sulky ;  but 
towards  evening  they  ate  a  few  small  pieces  of  raw  beef  in  preference 
to  flies,  beetles,  or  gentles,  all  of  which  were  offered  to  them ;  only 
one  of  them,  however,  fed  kindly.  On  the  20th  one  died,  and  on  the 
22nd  two  others.  The  survivor  was  tried  with  a  variety  of  food,  and, 
evincing  a  decided  preference  for  the  hearts,  livers,  Ac,  of  fowls,  was 
fed  constantly  upon  them  for  a  month.  In  the  course  of  this  time 
large  flies  were  frequently  offered  to  her,  but  they  were  always 
rejected,  although  one  or  two  May  Chafers  (Melolontha  vulgaris)  were 
partially  eaten.  In  taking  the  food  the  wings  were  not  thrown  for- 
ward as  in  'the  Pipistrelle,  and  the  food  was  seised  with  an  action 
similar  to  that  of  a  dog.  The  water  that  drained  from  the  food  was 
lapped,  but  the  head  was  not  raised  in  drinking,  as  Mr.  Daniell  had 
observed  it  to  be  in  the  Pipistrelle.  The  animal  took  considerable 
pains  in  cleaning  herself,  using  the  posterior  extremities  as  a  comb, 
parting  the  hair  on  either  side  from  head  to  tail,  and  forming  a 
straight  line  along  the  middle  of  the  back.  The  membrane  of  the 
wings  was  cleaned  by  forcing  the  nose  through  the  folds  and  thereby 
expanding  them.  On  the  20th  of  June  this  specimen  produced  a 
young  one.  At  the  time  of  its  birth  the  young  was  larger  than  a 
new-born  mouse,  and  its  hind  legs  and  claws  were  remarkably  strong 
and  serviceable,  enabling  it  not  only  to  ding  to  its  dam,  but  also  to 
the  deal  aides  of  the  cage.  On  the  21th  the  animal  took  her  food  in 
the  morning,  and  appeared  very  careful  of  her  young,  shifting  it 
occasionally  from  side  to  side  to  suckle  it,  and  folding  it  in  the  mem- 
branes of  the  tail  and  wings.  On  these  occasions  her  usual  position 
was  reversed.    In  the  evening  she  was  found  dead,  but  the  young 
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was  still  alive,  ud  attached  to  tho  nipple,  from  which  it  m  with 
some  difficulty  removed.  It  took  milk  from  a  spongs,  ini  kept  care- 
fully wrapped  up  in  flannel,  and  survived  eight  days,  at  the  end  of 
which  period  its  eyes  were  Dot  opened,  and  it  had  enquired  very  little 
hair.     All  the  species  of  Cheiroptera  hybemate. 

Systematic  Arrangement — Among  the  undents  Aristotle  say*  but 
little  about  the  Bat,  and  Pliny  is  considered  to  have  placed  It  among 
the  Birds,  none  of  which,  he  observes,  with  the  exoeption  of  the  Bat, 
have  teeth.  ('Hist  Hat'  lib.xi.  0.87.)  Again  (lib.  x.  c.  61),  he  notices 
it  as  the  only  winged  animal  that  suckled  its  young,  and  observes  on 
its  embracing  ite  two  little  ones  and  flying  about  with  them.  In  this 
arrangement  he  was  followed  by  the  older  of  the  more  modem  natu- 
ralists; Belon,  Gosner,  and  Aldrovandus,  for  instance.  The  former, 
after  expressing  some  doubt,  places  it  at  the  end  of  the  Night-Birds,  in 
his  'Histoire  de  la  Nature  del  Oyieanx'  (folio,  1655),  and  it  occu- 
pies the  aame  position  in  the  small  4to  (16KT),  with  the  following 
quatrain  ; — 

"La  Sourli  Cfanuvt  nl  nn  olKau  du  nniot, 
Qui  point  ns  pond,  sins  les  petite  eafante, 

in  petit  corps  srande  vertu  relult," 


forbidden  birds. 

Under  the  title  '  Vespertilio;'  the  fourth  and  last  genus  of  bis  first 
order,  Primata,  Linnaeus  arranged  all  the  Cheiroptera  known  to  him, 
and  the  number  of  species  recorded  in  the  twelfth  edition  of  the 
'  Systems  Natural '  amounts  only  to  arx.  In  the  thirteenth  edition 
(Omelin's)  the  number  of  species  given  amounts  to  twenty-three.  This 
edition  was  printed  in  1789,  and  few  families  afford  stronger  evidence 
of  the  great  influx  of  the  new  species  within  the  last  five. -and- forty 
years  than  is  to  be  found  in  the  nurpbors  of  Chnnrpttra  which  have 
been  described  within  that  period.  Of  English  bate  alone  Jenyns 
enumerates  sixteen  species,  and  the  general  numbers  have  been 
increased  more  than  six-fold.  Cuvier  made  the  Cheiroptera  the  first 
family  of  bis  third  order  of  Mamnaifere,  placing  them  next  to  the 
Ltmarida:,  which  close  his  second  order,  Quadrwnana.  Jenyns,  in 
his  '  Manual  of  British  Vertebrate  Animals,'  places  them  under  the 
order  Primata,  which  he  makes  the  second  in  his  arrangement  of 
British  Mammalia,  the  Fera  being  the  first;  and  they  Come  immediately 
after  the  ahrewe  and  the  hedgehog. 

The  classification  of  the  family  we  propose  to  follow,  is  taken  in 
great  measure  from  the  French  authors,  and  adopted  by  Desmarest 
and  Lesson.  Gaieopilhectu,  which  is  the  type  of  the  first  tribe  of 
Cheiroptera,  according  to  Lesson,  we  have  removed,  in  accordance 
with  the  opinions  of  other  zoologists,  from  this  family  j  and  though 
the  Vctpa-tilionida  maylm  divided  into  two  natural  sections,  the 
Insectivorous  Bats  and  the  Fruit-Eaters,  we  have,  in  consideration  of 
the  gradual  shades  of  form  when  the  numerous  species  are  brought 
under  observation,  followed  M.  Lesson's  arrangement,  with  the  excep- 
tion above  alluded  to. 

YUFBBTILIOHIDX. 

S  1.  Istiophori,  Spiz. 
lists,  having  a  membrane  in  form  of  a  leaf  upon  the  nose;    Molar 
teeth  with  sharp  tubercles. 

1.  Sub-Family,  PhyUottomatiaa. 
Nose-loaf  simple,  solitary,  or  unequal,  the  forefinger  composed  of 
two  jointa. 

Phytiattoma,  Geoff.  Four  incisors  above  and  the  same  number 
below.  Canine  teeth  very  strong.  Nose  supporting  two  nasal  crests, 
one  leaf -like,  the  other  like  a  horseshoe.  Ears  large.  Internal  oreillon 
dentelated.  Tongue  bristled  with  papilla?.  Tail  variable  in  length, 
sometimes  none.     The  dental  formula  la — 

Incisors,  —  ;    canines,  -31  ;    molars, 


-l' 


■  =  33. 


5—5 

a.  Tail  shorter  than  the  iuterfemoral  membrane. 
P.  ermvlatum.    The  borders  of  the  nasal  leaf  are  dentelated,  the 

end  of  the  tail  free.     Locality  unknown. 

o.  No  Tail. 
P.  pertpicillatum,  Geoff.      Vrrpertilio  pertpicillattit,  Linn. 
Vampinu,  Geoff,  and  F.  Cuvier.     The  same  character  as  in  the 
PhyUoitomata,  with  the  exception  of  the  dental  formula,  which  is  as 
follows  ;— 

Incisors,!;    canines,  1^1 ;    molars,  |r?  =  34. 

V.  Sptctrwn.  This  is  the  celebrated  Vampire  Bat  of  which  so  many 
bloodthirsty  stories  have  been  told ;  the  Phyllottoma  Spectrum  of 
some  authors,  Vampirttt  tanguuitga  of  others,  the  Andira-guaca  of 
Piso.  and  the  Vitpertilio  Spectrum  of  Linnsma.  The  nose-leaf  is  entire, 
higher  than  it  is  wide,  although  it  becomes  widened  at  the  base.  The 
following  is  Piso's  account  of  its  habits  :— "  They  seek  out  every  kind 
of  animal,  and  suck  their  blood.  But  in  Maianhan  (Maranham)  there 
is  a  certain  kind  of  bats  which  approach  by  night  the  naked  feet  of 
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men,  and  wound  them  with  their  rostrum,  for  the  sake  of  sucking 
human  blood.    The  bite  is  so  slight  and  subtle  that  the  wounded  do 


PHl/Uialoma  rrmulaiam. 


Fhyltaltama  palpicillalum. 


Teeth  of  Vampire  Bat  [  Fampinu  Bftctrum). 


Vampire  Bat  (Tarn 


a  Spectrum). 


only  be  stopped  with  difficulty,  and  the  peril  is  imminent  unless  a 
cure  by  the  prescribed  remedies  be  effected.  The  inhabitants  first 
wash  these  wounds  with  hot  sea-water,  and  afterwards  apply  hot 
ashes,  or  even  cautery,  if  the  blood  be  not  stopped."  Captain 
Stedman,  who  states  that  he  was  bitten,  thus  describes  the  opera- 
tion : — "  Knowing  by  instinct  that  the  person  they  intend  to  attack 
is  in  a  sound  slumber,  they  generally  alight  near  the  feet,  where,  while 
the  creature  continues  fanning  with  its  enormous  wings,  which  keeps 
one  cool,  he  bites  a  piece  out  of  the  tip  of  the  great  toe,  so  very  small 
indeed  that  tho  head  of  a  pin  could  be  scarcely  received  into  the 
wound,  which  is  consequently  not  painful ;  yet  through  this  orifice 
he  continues  to  suck  the  blood  until  he  is  obliged  to  disgorge.  Ha 
then  begins  again,  and  thus  continues  sucking  and  disgorging  till  ha 
is  scarcely  able  to  fly  ;  and  the  sufferer  hss  often  been  known  to  sleep 
into  eternity.     Cattle  they  generally  bite  '-  "••  -■■-  *--* 


and  my  hammock,  I  observed  several  small  heaps  of  congealed  blood 
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all  round  the  place  where  I  had  lain,  upon  the  ground,  on  examining 
,  which  the  surgeon  judged  that  I  had  loot  at  least  twelve  or  fourteen 
ounces  during  the  night."  This  is  sufficiently  circumstantial,  and  the 
narrative  is  assisted  by  Mr.  Wood,  who  quotes  the  passage  in  his 
1  Zoography,'  and  who  informs  us  that  "  it  is  said  to  perform  the  ope- 
ration by  inserting  its  aoulested  tongas  into  the  vein  of  a  sleeping 
person  with  so  much  dexterity  aa  not  to  be  felt ;  at  the  same  time 
f-""'"g  the  sir  with  its  large  wings,  and  thus  producing  a  sensation 
so  delightfully  coo!  that  the  sleep  is  rendered  still  more  profound,  and 
the  unfortunate  person  reduced  almost  to  death  before  he  awakes." 
And  the  same  author  further  informs  us  that  "  there  is  reason  to 
belie™  that  this  thirst  after  blood  is  not  confined  to  the  hats  of  one 
continent,  nor  to  one  species,  since  at  Java  they  seldom  fail  to  attack 
those  persons  who  lis  with  their  feet  uncovered."  The  same  sort  of 
stories  are  to  be  found  in  most  books  of  Natural  History  up  to  a  late 
period.  Wood's  work  was  published  in  1807,  and  the  teles  are  con- 
tinued in  Bewick  in  the  edition  of  1820.  Cuvier,  in  the  last  edition  of 
the  '  Rogue  Animal'  (1829),  says,  "  They  have  accused  this  species  of 
having  caused  men  and  beasts  to  perish  by  sucking  them,  but  it  con- 
tents itself  with  making  very  small  wounds,  which  may  sometimes 
become  envenomed  by  lie  climate."  Lesson  (1827),  in  his  notice  of 
the  genus,  says,  "The  single  American  species  is  celebrated  by  the 
fables  with  which  they  have  accompanied  its  history."  Dr.  Horsfield, 
who  paid  particular  attention  to  the  Javanese  Bats,  does  not  say  a 
word  of  their  bloodthirsty  propensities.  That  some  of  the  Pkyllos- 
tonota  suck  the  blood  of  anitnulu  as  well  as  the  juioea  of  succulent 
fruits,  zoologists  are  agreed;  and  we  here  above  endeavoured  to 
describe  the  peculiar  apparatus  with  which  they  are  furnished. 
Where  the  "aeuleated  tongue"  fitted  for  insertion  "into  the  vein  of 
a  sleeping  person  "  is  to  be  found  among  the  known  hate,  we  are  igno- 
rant. The  rough  tongue  of  the  genus  Pltropm  has  been  supposed  to 
have  been  employed  for  abrading  the  skin,  to  enable  the  animal  to 
suck  the  part  abraded,  but  zoologists  are  now  agreed  that  the  suppo- 
sition is  groundless.  It  is  more  than  probable  that  the  celebrated 
Vampire  superstition  and  the  blood-sucking  qualitiee  attributed  to 
the  Bat  have  some  connection  with  each  other. 

Piso  describes  the  bodies  of  his  Beta  (Andira-guaca)  as  being  as 
large  aa  European  pigeons. 

Madaliut,  Leach.  Characterised  by  four  incisors  in  each  jaw  ;  the 
two  intermediate  upper  ones  are  longer  than  the  lateral ;  they  are 
bifid ;  the  lower  incisors  are  equal,  simple,  and  pointed.    Four  molar 


papilla.    Tongue  bifid  at  the  point 

M.  Lemtii.  Nasal  leaf  suddenly  pointed ;  ears  moderate  and 
rounded.  Fur  blackish.  Interfemoral  membrane  notched.  Expan- 
sion 16  inches.     Locality,  Jamaica. 

Glouophaga.     Four  incisors  in  each  jaw ;  canines  moderately  strong. 

Tongue  very  long,  extensile,  and  terminated  by  a  sort  of  sucker.    Nose 

surmounted  by  a  crest  in  form  of  a  pike-head.    Tail  none,  or  variable 

in  length,    Interfemoral  membrane  very  small,  hardly  any. 

Incisors  _;  canines,  -^  ;  molars,  jpir=3(. 

Locality,  entirely  American.  The  extensile  tongue,  says  Lesson, 
enables  the  species  to  auck  the  blood  of  animals. 

Q.  loricma  of  Geoffrey,  Vapertilia  wricinui  of  Pallas  and  Omelin. 
Interfemoral  membrane  comparatively  large.  No  tail.  Locality, 
Surinam  and  Cayenne. 

Hhinopaiaa,  Geoff.  Two  incisors  In  the  upper  jaw,  four  in  the 
lower.  Nose  long,  conical,  cut  square  as  it  were  at  the  end,  and  sur- 
mounted with  *  small  leaf  Nostrils  straight,  transversal,  and  oper- 
oulated.  Ears  large,  earlet  (oreillon)  external  Tail  long,  enveloped 
at  iU  baea  in  the  interfemoral  membrane,  which  is  cut  as  it  were 
square,  and  free  at  the  extremity. 

Incisors,  — ;  canines,  __ ;  molars, =28. 

There  are  two  species  only ;  one  African,  the  other  American. 
R.  micropftyllo.    This  is  Belon's  Chauvs-Souris  d'Egypte.    The  fur 
is   ash- coloured,    and    the  tail  very   long  and    slender.      It  is  the 
icias  that  abounds  in  the  long  and  dreary  galleries  of  the  Egyptian 


.        ids. 

Artibem,  Leach.  Four  incisors  in  each  jaw,  of  which  the  upper 
ones  are  bifid  and  the  lower  ones  truncated.  Two  canines  above  and 
the  aeme  number  below ;  the  upper  ones  have  an  internal  border  at 
their  base.  Four  molars  above  and  five  below  on  each  side.  Two 
nasal  leaflets ;  one  horizontal,  the  other  vertical.     No  tail 

A.  Jamaieemit,  the  only  Species  known.  Brown  above,  grayish 
below.  Flying  membranes,  and  ears  brownish.  The  lips  are  sur- 
rounded with  a  regular  series  of  warts,  and  the  mouth  is  provided 
internally  with  a  narrow,  fimbriated,  cribriform  membrane.  Expan- 
sion about  1  foot,  8  inches.  Length  from  the  muzzle  to  the 
extremity  of  the  interfemoral  membrane,  i  inches,  10  lines.  Dr. 
Horsfield  calls  it  Phylloitoma  Jamaieaue,  and  saya  that  in  many  par- 
ticulars it  agrees  with  Pliylloitoma  planiruttrvm  of  Spix,  though  it  is 
clearly  distinguishable  from  it 

JfcnopnyUeu,  Leach.  Four  unequal  incisors  in  the  upper  jaw,  of 
which  the  two  middle  ones  are  longer  than  the  lateral,  and  bifid  j 
none  in  the  lower  jaw ;  two  canines  in  each  jaw.     Five  molars  above 
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and  six  below  on  each  side.    A  single  straight  leaf  upon  the  noso . 
Tail  short 

It.  Xtdaumi.   Brown  above,  grayish  below.    Elan  rounded.    Noae- 

af,  which  is  sharj  ...  ,,.■,.■         ■.. 

brown.     Locality,  J 

£.  Sub-Family,  BMnoiopkina. 

Nasal  leaf  complicated,  membranous.  Index  with  a  single  phalanx. 
Wings  largely  developed.  Females  with  pectoral  teats  often  accom- 
panied by  pubic  warts  simulating  marafllsa. 

MhYiwUtpkut,  Geoff.  Nose  at  the  bottom  of  a  cavity  bordered  by 
a  wide  crest  of  a  horseshoe  shape,  and  surmounted  by  a  leaf.  Ears 
moderate,  lateral,  without  an  sarlet  {oreillon).  Tail  long,  entirely 
enveloped  by  the  interfemoral  membrane,  which  in  very  much 
developed. 

Incisors,  — ;  canines,  — — ;  molars,  —   —S3. 

There  are  several  species. 

S.  tridtnt  (Atellia  trident,  Gray)  is  a  native  of  Egypt. 


Head  Uld  Bkull  Of  Biaoloplun  (r. 


belongs  to  the  sscond  section  of  the  genus.  The  nasal  apparatus 
Bints  of  a  broad  membrane  stretching  transversely  across  the  nose  in 
form  of  a  shelf;  the  sides  are  bounded  by  several  parallel  folds,  and 
inferiorly  it  constitutes  a  semicircular  envelope,  which  has  a  short 
obtusely-rounded  point  in  the  middle.  Colour  above,  pure  brown ; 
beneath,  brown  variegated  with  gray.  Fur  remarkably  long  and 
silky,  and  supplied  with  a  most  delicate  down  at  the  base,  so  as  to 
be  throughout  very  soft  to  the  touch.  Body  i  inches  in  length. 
Expansion  194  inches. 


Mfgadtrmn,  Geoff.  Ears  very  much  developed,  and  brought  for- 
ward on  the  head.  Earlet  internal,  wide.  Three  nasal  crests,  one 
vertical,  one  horizontal,  and  one  inferior  of  a  horseshoe  shape.  No 
toil.     Interfemoral  membrane  cut  square. 

Incisors,  — ;  canines,  =— j  ;  molars,  -_-  =  2S. 

M.  Irifoliunt.    Locality,  Java,  where  it  is  the  Lovo  of  the  natives. 


Head  of  Megadtrma  trifoliwn ;  ft,  Skull  of  Iftpadtrma  Front . 
Nycttrii,  Geoff.  A  very  deep  longitudinal  sillon  upon  the  chanfrein. 
Nostrils  covered  by  a  cartilaginous  moveable  operculum.  Ears  large, 
united  at  their  base.  Earlet  external.  Interfemoral  membrane  very 
large,  comprehending  the  tail,  the  last  vertebra  of  which  is  terminated 
by  a  bifurcated  cartilage. 

Incisors,  — ;  canines,  in:  ;  molars,  - — -=82. 

,.„   ler  bell     . 
d  wart  placed  upon  the  lower  lip,  between  t\ 
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Xfottru  Grofroyi,  ad 

Taphoioas,  Geoff.    Chanfrein  with  a  sillon.     Upper  lip  thick.     Ears 

moderate  and  wide  apart.     Tail  fins  towards  its  point,  beyond  the 

interfemoral  membnme,  which  ia  large,  prolonged,  and  angular  at  ita 

external  border. 

.H 
.     -  ^5=5 

There  are  several  species. 

T.  Uavrilianiu.     Fur,  chestnut  above,  ruddy  below.    Earlet  termi- 
nated by  a  sinuous  border.     Locality,  Mauritius. 


"*■*>=>-«. 


Tayknomi  Meurilianni,  tad  proflle  o/  the  sains. 

_  .  Leach.  Four  upper  unequal  incisors,  of  which  the  inter 
mediate  ones  are  widely  notched,  and  four  below  which  are  equal  and 
trifid ;  two  canines  in  each  jaw,  the  upper  ones  twice  the  length  or 
those  below,  almost  compressed  and  canaliculated  before  ;  fivo  molars 
above  and  six  below  on  each  side.  A  single  nasal  leaf  united  to  the 
ears,  which  are  very  complicated. 

M.  BlaitmUii,  the  only  species;  and  it  is  remarkable  for  the 
extreme  elevation  of  ita  front ;  the  excavation  of  ita  chanfreia  ;  the 
lobated  crenellated  form  of  ita  upper  lip,  and  the  division  of  the 
lower  one  into  three  membranous  lobes ;  the  existence  on  the  tongue 
of  papillse,  of  which  the  anterior  are  bifid  and  the  posterior  multifid  ; 
the  folding  of  the  nasal  leaf,  and  the  division  of  the  upper  border  of 
ita  ears  into  two  lobes.     Locality,  Jamaica. 

Nyctophilia,  Leach.  Two  upper,  elongated,  conical,  pointed 
incisors  ;  six  lower  ones,  equal  and  trifid,  with  rounded  lobes;  two 
canines  above  and  two  below,  the  lower  ones  having  a  email  point  at 
the  back  part  of  their  base.  Four  molars  on  each  aide  of  the  jaws, 
with  crowns  furnished  with  pointed  tubercles.  Two  nasal  leaves,  of 
which  the  posterior  is  the  largest.  Tail  projecting  a  little  beyond  the 
interfemoral  membrane. 

A'.  Gioffroyi,  the  only  species  known.  Fur,  yellowish  above.  Belly, 
breast,  and  throat  dirty  white.  Ears  large.  Membranes  brownish- 
black. 

i  2.  Jniitiophori,  Spix. 

Bate  without  any  nasal  appendage. 

8.  Sub-Family,  Fesperfiiionina. 

Molar  teeth  with  pointed  tubercles.  Wings  wide  and  extended. 
A  single  phalanx  to  the  forefinger  (index).  Head  elongated.  The 
lips  simple.     Tongue  short.    Tail  long. 

Fapertiiio,  Linn.,   Geoff      Upper  J 

enveloped  in  the  iaterfemoral  membrane.    Cheek  pouches. 


Incisors,  — ;  canines,  - — -;  molars,  __=82. 

Lesson  observes,  that  many  Vetpertiiiona  have  but  two  incisors. 
The  species  of  the  genus  ore  many  in  number,  and  their  geographical 
distribution  is  very  wide. 

a.  European  Species. 

V.  marimu,  Linnteus,  This  is  the  Flitter- Mouse,  Flutter-Mouse, 
and  Rear-Mouse,  of  the  English ;  La  Chauve-Souris  of  Buffbn, 
and,  according  to  Pennant,  the  Ystlum  of  tile  Welsh  ;  the  Nattola, 
Notuln,  Sporteglioue,  Vispistrello,  and  Vilpistrello,  of  the  Italians; 
Murciegalo  and  Morciegalo  of  the  Spaniards ;  Horcego  of*  the  Portu- 
guese ;  Speckmaus  and  Fledermaua  of  the  Germans;  Tledermuys  of 
the  Dutch  ;  Lnderlap  and  Fladermos  of  the  Swedes ;  and  Flagermaua 
and  Aftcnbakke  of  the  Danes. 


The  ears  are  oval,  of  the  length  of  the  head  ;  the  earlets  falciform. 
The  fur  of  the  adults  is  ruddy-brown  above,  whitish-gray  below; 
that  of  young  individuals  is  gray-ash. 

This  species  is  common  in  Europe.  It  has  been  supposed  to  exist 
in  Asia,  and  even  in  Australia.  Ita  haunts  are  caves,  ruined  build- 
ings, church-towers,  the  roofs  of  bousee  or  churchee,  and  hollow  trees, 
where  it  hybemates  during  the  whole  winter,  snugly  wrapped  up  in 
the  wing  membranes,  and  suspended  by  the  hind  feet.  We  have 
given  the  skeleton  of  this  species,  and  below  will  be  found  a  head  anal 
skull  of  Y.  Pipittriihu,  another  European  speoiei 


.-jTSr 


of  rHFvrlUio  PipUtr'Um. 

B.  African  Species. 

V.  nigrtia.  Adanson  discovered  this  species  at  Senegal.  The  ears 
are  oval,  triangular,  very  short,  one-third  of  the  length  of  the  head. 
Earlet  long,  and  terminating  in  a  point.  Fur  yellowish-brown  above, 
and  yellowish-ash  below. 

■v.  Asiatic  Species. 

V.  ptefw.  The  ears  are  shorter  than  the  head,  oval,  wider  than 
they  are  high.  Earlet  oval-shaped.  The  fur  is  reddish,  passing  into 
bright  yellow  upon  the  hack,  and  of  a  tarnished  yellow  on  the  belly. 
Citron-coloured  rays  mark  the  course  of  the  fingers  in  the  wings, 
which  are  chestnut-brown.  Locality,  Ceylon. 
!.  American  Species. 

F.  jVtuo.  This  species,  remarkable  for  the  length  of  its  nose,  was 
first  described  by  the  Prince  de  Neuwied.  The  nasal  organ  is  elon- 
gated in  a  straight  line  above  the  upper  jaw,  almost  like  a  proboscis. 
The  ears  are  small,  and  very  muah  pointed.  The  fiir  is  grayish-brown 
above  and  yellowish-gray  below.     Locality,  Bruil,  in  trees. 

PUeettu,  Geoff.  This  genus  in  many  of  its  characters  agrees  with 
Fapertiiio,  but  the  ears  are  very  much  developed,  being  larger  than 
the  head. 

Incisors,  —  ;   canines,  -J^_  ;    molars,  =  88. 

6  1—1  6—6 

There  are  savers!  specie*,  and  the  form  occurs  in  all  the  four  quarters 
of  the  globe. 


\v^yyyi. 


The  genera  Atalapha,  flypexodon,  and  Ifyctiociu  of  Rafinesque,  are 
considered  doubtful  by  Lesson  and  others. 

"fyspleru,  Qeoff.  The  chanfrein  is  united  and  simple.  The  ears 
_■  Urge,  insulated,  and  lateral,  with  an  internal  earlet.  Tail  long, 
half  enveloped  in  the  interfemoral  membrane.  Muazle  short  and  large. 
Incisors,  _ ;    canines,  -^-  ;    molars,   -^-  -=  36. 

M.  Davberionii,  Geoff  ;  Le  Rat  Volant  (Flying  Rat)  of  Danbenton. 

The  locality  of  this  species  is  unknown.  The  upper  part  of  the  head 
and  body  is  brown  ;  beneath,  the  colour  ia  dirty  white,  with  a  alight 
tinge  of  yellow. 

4,  Sub-Family,  Noctilionina. 

Molars  tubercular.     Wings  long  and  straight.     Two  phalanges  to 

the    forefinger  (index).     Head  short  and    obtuse.     Lips  very  large. 
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Tail  recurved.     The  female"  often  famished  with  lateral  poaohee  for 


i'  strong.    Muzzle  short  and  swollen, 


in  recaption  of  the  young  in  nursing. 
Noclitio,  Geoff.     Canines  very  itvonw 
and  divided  and  studded  with  flashy  tubercles  or  warts.   Nose  simple, 
and  losing  itself  in  the  line.    Ears  small  and  lateral.    Interfemoial 
membrane  very  much  developed.    Tail  enveloped  at  its  bass. 
Incisors,  —  ;  canines,  ilZ;  ;   molars,    =  28. 

N.  Ltporiiuu.  3ixe  of  a  rat,  Fur  of  a  uniform  reddish- yellow. 
This  is  the  Vaperlilio  Leporimu  of  Omelin  ;  Nodilio  mkoUrr  of  Geoff- 
rey.    Localities,  Brazil,  Peru,  nod  Paraguay. 


a,  Profllo  of  head . 


Dyterpa,  HHger-  H.  Temminok  is  of  opinion  that  Matamu,  ifyeti- 
nomtu,  and  Cheinmda  are  identical  with  Dt/topet.  The  following  is 
the  character  of  the  teeth,  according  to  F.  Cuvisr  :  two  inciaors  above 
and  four  below;  two  canines  in  each  jaw;  four  molars  on  each  side 
of  the  upper  jaw ;  that  is  to  say,  two  false  and  two  normal ;  ten 
molars  in  the  lower  jaw,  namely,  four  false  and  six  true.  Type, 
D.  Moopi.  We  proceed  to  give  the  definition  of  Jfolomn,  Cheiro- 
miUi,  and  ffyctitumiu,  for  the  assistance  of  the  student. 

M nfoutu.  Head  short ;  muxxle  swollen.  Ear*  large ;  earlet  external. 
Interfemoral  membrane  straight,  with  a  square  termination.  Tail 
long,  enveloped  at  its  base,  and  moat  frequently  free  at  iU  extremity. 
Incisors,  ^ ;  canines,  -ZZ-  ;    molars,  -— -  a*  28. 

The  geographical  distribution  of  this  form  is  wide  :  Africa,  Asia, 
and  South  America  possess  it :  but  the  species,  which  are  numerous, 
occur  principally  in  the  two  last-mentioned  localities. 

Jf.  ootcuru,  M.  /wnariuf  of  3pix,  Di/topa  obtctirui  of  Temminck. 
Size  of  the  Barbaatelle  of  Europe.  Fur  composed  of  hair  of  two 
colours,  blackish-brown  above,  and  ash-brown  below.  Whiskers  at 
the  border  of  the  lips.  Length  about  S  inches,  3  lines.  Expansion 
8  inches.    Localities,  Brazil  and  Guyana. 


A".  jEgyptiaau,  Geoff.  ;  Dylopa  Geoffroyi,  Temminck.  Reddish 
above  and  brown  below.  Tail  slender.  Interfemoral  membrane 
enveloping  only  half  of  the  tail.  Locality,  ruins  and  subterraneous 
places  in  Egypt 

DmopM,  Savi.  Ears  united  and  extended  on  the  front  Lips  pendent 
and  plaited.  Tail  enveloped  for  half  its  length  in  tho  interfemoral 
membrane. 

Inciaors,  -  ;   canines,  -II-  ;    molars,  =  32. 

D.  Catonii,  Savi.  Fur  thick  and  soft,  gray-brown,  tending  slightly 
to  yellowish,  but  a  little  browner  on  the  back.  Wings  black -branii. 
Muzzle,  lips,  and  ears  black,  the  latter  targe,  rounded,  and  a  little 
notched  on  their  external  border.  Tail  long,  of  a  brown-black- 
Locality,  the  environs  of  Pisa,  where  Sari  discovered  it. 

SlenvUtrma,  Geoff.  Nose  simple.  Ears  email,  lateral,  and  isolated  ; 
earlet  internal.  Interfemoral  membrane  rudimentary,  and  bordering 
the  legs.    No  tail 


Inciaors,  - 
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Skull  and  front  teeth. 

CWrtsaalss,  Horsfleld.  Two  inoisors  above  and  two  below;  the 
upper  ones  large,  approximate,  aemiconical,  and  acute,  the  lower  very 
small  and  simple.  Muzzle  conical,  Bulcated,  and  with  setiferous 
glandules.  Ears  distant,  patent,  with  a  short,  semicordate,  obtuse 
operculum.  Axillary  pouch  ample  ;  but  the  hind  foot,  according  to 
Dr.  Horsteld,  constitutes  the  chief  distinguishing  character.  The 
hind  foot,  or  rather  hand,  "  consists  of  four  fingers,  which  have  the 
same  disposition  and  structure  as  in  other  animals  of  this  family,  and 
of  a  distinct  thumb,  essentially  agreeing  with  thia  member  in  many 
Qvttdwmam,  and  in  several  animals  of  the  SodrrUia  and  Martupialia. 
It  is  a  complete  antagonist  to  the  fingers,  enables  the  animal  to  take 
hold  of  objects,  and  thus  constitutes  a  perfect  hand." 

C.  torqualiti,  Horsfield,  'Researches  in  Java;'  Molotnu  Chtiropiu, 
Auct;  Dyiopa  CTetropas,  Temminck.  Length,  G1  inches.  Expan- 
aion  nearly  2  feet     Localities,  Siam  and  Western  Asia. 

A'yrtitioniBj,  Geoff.  Nose  fiat,  losing  itself  in  the  lips,  which  are 
deeply  slit  and  wrinkled.  Ears  large,  and  hanging  with  an  external 
earlet  Interfemoral  membrane  moderate  and  angular.  Tail  long, 
and  nearly  half  of  it  enveloped. 

Inciaors,  —  ;    canines,  —  _. ;    molars, 


But  it  should  be  remembered  that  Cuvier  only  allov 

in  the  upper  jaw,  instead  of  four,  tie  number  given  by  Geoffroy. 

&  ru/a.  Fur  uniform,  chestnut-red.  Ears  moderate,  oval,  and  a 
little  notched  on  their  external  border. 

Cdtzno,  Leach,  "fwo  upper  incisors  pointed  and  simple ;  four  lower 
ones  contiguous  and  cylindrical  Two  canines  above  and  below,  the 
upper  ones  largest  Four  molars  on  each  side  of  the  jaws,  the  first 
pointed  and  simple,  and  the  last  three  with  their  crowns  beset  with 
points.  Third  and  fourth  finger  with  three  phalanges,  the  fifth  or 
external  with  two  only.  Interfemoral  membrane  prolonged  a  little 
below  the  toes  of  the  hind  feet  Ears  separated;  earleta  simple. 
No  tail. 

C.  Broolniana,  Back  ferruginous  ;  belly  and  shoulders  yellowish- 
ferruginous.  Ears  pointed,  with  the  anterior  border  rojnded  and  the 
posterior  one  straight     Membranes  black. 

jfillo.  Leach.  Two  upper  incisors  large,  compressed,  bifid,  and  with 
rounded  lobes.  Two  lower  equal,  trind,  with  rounded  lobes.  Two 
upper  canines,  long,  very  sharp,  with  a  small  projecting  point  before 
and  behind  their  base  ;  the  two  lower  smaller  and  leas  pointed.  Four 
upper  molars  on  each,  the  two  first  pointed  and  triangular,  the  second 
largest,  the  third  bifid,  and  the  fourth  trifld  externally.  Third  finger 
of  the  wings  with  four  phalanges,  fourth  and  fifth  with  three.  Inter, 
femoral  membrane  straight  Kara  contiguous,  short,  very  large ;  no 
earlet.     Tail  not  exceeding  the  membrane. 

A.  Ourieri.  Colour  ferruginous- Isabella.  Wings  obscure  brown. 
Ears  truncated,  as  it  were,  at  the  end. 

ScatophiluM,  Leach.  Four  upper  incisors  unequal,  pointed,  the 
intermediate  ones  being  largest  and  simple,  and  the  lateral  ones  bifid 
with  equal  lobes  :  six  lower  incisors  indistinctly  trifid.  Two  canines 
above  and  below,  the  upper  ones  with  a  small  point  behind  their  base, 
and  the  corner  ones  with  a  similar  one  in  front  Four  molars  with 
crowns  armed  with  points.  Fourth  and  fifth  fingers  of  the  wings 
with  three  phalanges. 

S.  Kulilii.     Fur  ferruginous.     Ears,  nose,  and  wings  brown. 

6   Sub-Family,  Pttropina. 
We  now  come  to  a  numerous  and  widely  distributed  family  con- 
taining some  of  the  largest  forms  of  the  Vctpertilionida,  and  subsist- 
ing principally  on  vegetables  and  fruits.     It  is  not  improbable  that  the 
fabulous  Harpy  may  have  had  its  origin  ii 
hale  with  their  well -developed  pectoral  mai 


Localities.    This  form  oj 
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rs  in  Africa,  Asia,  and  South  America. 
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■with  three  phalanges,     field  long  and  hairy.     Females  for  the  molt 
part  with  nursing  pouches. 

Punptu,  Brisson  {Roussettes  of  the  French].    A  until  nail  on  the 
index  wing-finger.     Head  conical.     Ears  abort.     Tail  absent,  or  rudi- 
mentary.    Interfemoral  membrane  very  little  developed, 
a.  Tailless. 

P.  Jartmicut.  Upper  part  of  the  neck  amoky  red,  reet  of  the  fur 
blackish,  some  white  bain  mingled  with  the  black  ones  of  the  back. 
Expansion  S  feet  This  ia  the  Kalong  of  the  Javanese,  which, 
according  to  Dr.  HoroSeld,  is  extremely  abundant  in  the  lower  parte 
of  Java,  and  uniformly  lives  in  society.  The  mora  elevated  districts 
are  not  visited  by  it.  "  Numerous  individuals,"  continue*  the  Doctor, 
"  select  a  large  tree  for  their  resort,  and  suspending  themselves  with 
the  claws  of  their  posterior  extremities  to  the  naked  branches,  often 
in  companies  of  several  hundreds,  afford  to  a  stranger  a  very  singular 
spectacle.  A  species  of  Finn,  in  habit  resembling  the  F.  rdigioia  of 
India,  which  is  often  found  near  the  villages  of  the  natives,  affords 
them  a  very  favourite  retreat,  and  the  extended  branches  of  one*  of 
these  are  sometimes  covered  by  them.  They  pass  the  greater  portion 
of  the  day  in  sleep,  hanging  motionless  :  ranged  in  succession,  with 
the  head  downwards,  the  membrane  contracted  about  the  body,  and 
often  in  close  contact,  they  have  Utile  resemblance  to  living  beings, 
and  by  a  person  not  accustomed  to  their  economy  are  readily  mistaken 
for  a  psxt  of  the  tree,  or  for  a  fruit  of  uncommon  size  suspended  from 
its  branches.  In  general  these  societies  preserve  a  perfect  silence 
during  the  day  :  but  if  they  are  disturbed,  or  if  a  contention  arises 
among  them,  they  emit  sharp  piercing  shrieks,  and  their  awkward 
attempts  to  extricate  themselves  when  oppressed  by  the  light  of  the 
sun,  exhibit  a  ludicrous  spectacle.  In  consequence  of  the  sharpness 
of  their  claws,  their  attachment  is  so  strong,  that  they  cannot  readily 
leave  their  hold  without  the  assistance  of  the  expanded  membrane  : 
and  if  suddenly  killed  in  the  natural  attitude  during  the  day,  they 
continue  suspended  after  death.  It  is  necessary  therefore  to  oblige 
them  to  take  wing  by  alarming  them,  if  it  be  desired  to  obtain  them 
during  the  day.  Soon  after  sunset  they  gradually  quit  their  hold,  and 
pursue  their  nocturnal  flight  in  quest  of  food.  They  direct  their 
course  by  an  unerring  instinct  to  the  forests,  villages,  and  plantations, 
occasioning  incalculable  mischief,  attacking  and  devouring  indiscrimi- 
nately every  kind  of  fruit,  from  the  abundant  and  useful  cocoa-nut 
which  surrounds  the  dwelling  of  the  meanest  peasantry,  to  the  rare 
and  moat  delicate  productions  which  are  cultivated  with  care  by 
princes  and  chiefs  of  distinction.  By  the  latter,  aa  well  as  by  the 
European  colonists,  various  methods  are  employed  to  protect  the 
orchards  and  gardens.  Delicate  fruits,  such  as  mangoes,  jambus, 
lonsos,  4c.,  sa  they  approach  to  maturity,  are  ingeniously  secured  by 
means  of  a  loose  net  or  basket,  skilfully  constructed  of  split  bamboo. 
Without  this  precaution,  little  valuable  fruit  would  escape  the  ravages 
of  the  Kalong.  There  are  few  situations  in  the  lower  ports  of  Java  in 
which  this  night  wanderer  is  not  constantly  observed  :  as  soon  aa  the 
light  of  the  sun  hss  retired  one  animal  is  seen  to  follow  the  other  at  a 
small  but  irregular  distance,  and  this  succession  continues  uninter- 
rupted till  darkness  obstructs  the  view.  The  flight  of  the  Kalong  is 
alow  and  steady,  pursued  in  a  straight  line,  and  capable  of  long  con- 
tinuance. The  chase  of  the  Kalong  forma  occasionally  an  amusement 
of  the  colonists  and  inhabitanta  during  the  moonlight  nights,  which 
in  the  latitude  of  Java  are  uncommonly  serene.  He  is  watched  in  hie 
descent  to  the  fruit-trees,  and  a  discharge  of  small  shot  readily  brings 
him  to  the  ground.  By  this  means  I  frequently  obtained  four  or  five 
individuals  in  the  course  of  an  hour." 


ft  With  Tails. 

P.  Xramineut.     Fur  redd  ish  -yellow ;    tail  very  short.     Expansion 

two  feet.     Brought  from  Timor  by  Fcron  and  Lesucur. 

y.  With  Wings  on  the  Back. 

Crphalota,  Geoff     A  small  nail  on  the  index  in  one  species.     Head 
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conical;  can  short;  tail  but  little  apparent.    Interfemoral  membrane 

notched.     Flank-membrane  springing  from  the  mesial  line  of  the  back. 

Incisors,  - ;  canines,  JZZ-  ;  molars,  - — -=S2. 

0.  Peronii.  Fur  brown  or  red,  and  very  short.  Ho  nail  on  the 
index.  Wings  springing  from  the  middle  of  the  back.  Expansion 
two  feet.  Locality,  Timor.  N.B,  Temminck  thinks  that  the  P.  pal- 
liattH  of  Geoffrey  is  the  young  of  this  species. 

Harpya,  Illiger.  "Differing  from  Ctphalota  in  the  want  of  lower 
incisors  and  of  the  last  small  molars  in  both  jaws.  Geoffrey  thinks 
that  the  difference  between  the  system  of  dentition  in  Harpya  and 
Oepkalota  Ptronii  ia  attributable  to  age  only. 

Incisors,  _;  canines,  _^_  ;  molars,  i—  =21. 

I!  Pailatii  (Cephalotn  FaUaiii,  Geoff).  Fur  consisting  of  scanty 
and  soft  hairs,  grayish-ash  above,  pale  white  below.  A  nail  on  the 
index.     Expansion  1  foot  11  incliea.     Locality,  the  Moluccas. 


w 
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Cynoptena,  F.  Cuvier.  Four  inciaors  and  two  rudimentary  false 
molars  in  each  jaw,  like  the  Pteropi,  but  they  entirely  want  the  last 
molars.  The  jaws  ore  abbreviated,  and  the  heads  much  resemble 
those  of  Cqthatcla. 

Macrdytitta,  F.  Cuvier.  A  genus  approaching  very  closely  to 
Pttrttput  and  formed  by  F.  Cuvier  for  the  Lowo-asau  of  the 
Javanese,  P.  minimus  of  Geoffrey,  P.  rcilraliti  of  Horsfield.  Its 
character  depends  upon  the  extreme  length  of  the  head,  the  absence 
of  false  molars,  the  great  development  of  the  posterior  molar  and  the 
extensile  tongue. 

i    ■         *                  1—1    -  i  _  B— 5    ,. 
Incisors,-;   caninee,  __- ;  molars,  =34. 

M.  Hot^jUldii  (Pteropw  ro*f  raiui,  Horsfield).  Tsmmmok  is  of  opinion 

that  AT.  Kiodola,  P.  minima*,  Geoff.,  and  M .  Bortfildii  are  identical. 

t.  Wings  placed  extremely  backwards. 

Ejiomophorut  (Gray).  R  Whilii  (fftrisjM  Eporrwpkonu,  Bennett). 
Pale  brown,  the  colour  being  paler  posteriorly  ;  belly  white ;  humeral 
brush  (or  epaulette)  white  and  large.  Total  length,  six  inches  three 
quarters  ;  length  of  the  head,  two  inches  and  a  quarter.     Expansion 

The  following  ia  the  arrangement  of  the  species  of  this  order  of 
which  there  are  specimens  in  the  British  Museum,  ss  given  in  the 
list  of  ths  Mammalia  by  Dr.  J.  E.  Gray  .*— 
TBSPEBTIUOFirjJt. 

A.  Jttiophori. 
a.  Phyttottomina. 

1.  Rkinapona  EardmcHi,  the  Indian  Rhinopome. 

2.  R.  mierophylla,  the  Egyptian  Rhinopome.     Egypt 
8.  Sranura  Sptdrum,  ths  Stumira.     Brazils. 

4.  Arctibeui  Samaictiwt,  the  Jamaica  Arctibeus.  Jamaica  and 
Brasila. 

G.  A.  fmbriatut,  the  Fringe-Lipped  Arctibeus.     Brazils. 

6.  A.  Twracolw,  the  Warty-Chinned  Arctibeus.     South  America. 

7.  A.falcattu,  Sickle-Arctibeus.    Cuba. 

8.  Vampynu  Spectrum,  ths  Pale  Vampire.     Jamaica. 

B.  Pkyllotloma  Katatwn,  the  Javeline  Phyllostome.     Brazils. 

10.  P.fidiginonm,  ths  Sooty  PhyUostome.     South  America. 

11.  P.  ChUdrmi,  Children's  Phyllostome.    South  America. 

12.  P.  sonciiwm,  the  Soricine  Phyllostome.    Jamaica,  West  Indies. 

15.  P.  Benntttii,  Bennett's  Phyllostome.     South  America. 

It.  P.  lanecolatum,  Long-Leaved  Phyllostome.     South  America. 

16.  P.  elongatam,  Elongated  Phyllostome.     Brazils. 

16.  BradiffphyUa  Carernaritm,  the  Cavern-Bat  St.  Vincent's, 
West  Indies;  Cubs. 

IT.  Pkyllophora  mtgalolit,  Large-Eared  Phyllophore.     Brazils. 

IS.  P.  nigra.  Black  Phyllophore.     Brazils. 

IS.  P.  amplexicaudala,  West-Indian  Phyllophore.  West  Indies, 
Jamaica. 

20.  Giouophaga  Sariciaa,  the  Soricine  Bloodsucker.  Jamaica, 
West  Indies. 

21.  MonophyUva  Bedmoni,  Redman's  Leaf-Nosed  Bat    Jamaica. 

22.  Anowra  Qtofroyi,  Oooffroy's  Tailless  Bat    Brazils. 

28.  Mtgaderma  Lyra,  Lyre-Nosed  Brood-Winged  Bat  Java;  India, 
Madras  and  Bengal. 

21.  M.  Spatna,  the  Cordate  Bat     Java  and  Singapore. 

25.  £aWa  front,  the  African  Leaf-Bat    West  Africa,  Gambia. 

o.  ShimoUphitm. 

26.  Arilent /.avacenl,  tile  Yellowish  Aiitens, 
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27.  JViinolophus  Hipposideros,  the  Smaller  Horseshoe-Bat.     Devon- 
shire. 

28.  R  ferrum-equinum,  the  Larger  Horseshoe-Bat.    England  and 
Turin. 

29.  R  megaphyllus,  the  Large-Leaved  Horseshoe-Bat    Australia. 
SO.  R  morio,  the  Black  Horseshoe-Bat.    Singapore. 

81.  R  tragatus,  Nepaul  Horseshoe-Bat.    Nepaul 

32.  R  Capensis,  Cape  Horseshoe-Bat    Cape  of  Good  Hope. 

33.  R  clivosus,  Short-Faced  Horseshoe-Bat    North  Africa. 

34.  Mipposideros  fulvus,  Foxy  Horseshoe-Bat    India,  Madras. 

35.  H.  murinus,  Mouse-Coloured  Horseshoe-Bat    India,  Madras. 

36.  H.  bicolor,  Bhinolophus  tricolor,  Two-Coloured  Horseshoe-Bat 
Java. 

37.  2T.  apiculatus,  Apicillated  Horseshoe-Bat    India,  Madras. 

88.  H.  larvatus,  Masked  Horseshoe-Bat.    Java. 

89.  H.  penicillatus,  Pencilled  Horseshoe-Bat    Madras. 

40.  H.  vulgaris,  Javanese  Horseshoe-Bat    Java. 

41.  H.  nobilis,  Noble  Horseshoe-Bat    Java. 

42.  H.  armiger,  Hodgson's  Horseshoe-Bat    Nepaul. 
48.  AseUia  trident,  the  Three-Toothed  AseUia.    Egypt 

B.    Anistiophori. 
c  VespertUionidce. 

44.  Nycteris  Thebaica,  Egyptian  Nycteris.    Egypt 

45.  N.  Damarensis,   Dainara   Nycteris.      South  Africa,   Damara 
country. 

46.  N.  Poensis,  Fernando  Po  Nycteris.    Africa,  Fernando  Po. 

47.  Petalia  Javanica,  Kuhl's  Petalia.    Java. 

48.  Nyctophilia  Qeoffroyi,  the  Australian  Nyctophile.     Australia. 

49.  BarbasteUus  communis,  the  Barbastelle.    England. 

50.  PUcotus  communis,  Common  Long-Eared  Bat  England,  London. 

51.  P.  Christii,  Egyptian  Long-Eared  Bat     North  Africa,  Egypt. 

52.  Romicia  calcarata,  the  Long-Spurred  Romicia. 

58.  Vespertilio  mystacinus,  the  Whiskered  Bat     Devonshire  and 
Cambridgeshire. 

54.  V.    Daubentonii,  Daubonton'a  Bat     Scotland,  Aberdeen. 

55.  V.  Caroli,  Prince  Charles's  Bat     North  America. 

56.  V.  muricola,  the  Wall-Bat.    Nepaul. 

57.  Trilotitut  Blepotis,  the  Blepote.     Timor. 

58.  T.  Horsfiddii,  the  Lowo-Manir.   Java;  India. 

59.  Myotis  murinus,  the  Large-Eared  Bat    Hamburg  and  England. 

60.  M.  Bechsteimi,  Bechstein's  Bat    New  Forest,  Hampshire. 

61.  M.  Nattereri.  Natterer's  Bat    England. 

62.  Kerivoula  picta,  the  Kerivoula.    Java. 

68.  K.  formosa,  the  Nepaul  Kerivoula.   Nepaul. 

64.  K.  Sykesii,  Sykes's  Kerivoula.    India,  Calcutta. 

65.  K.  trUatitoides,  the  Javanese  Kerivoula.    Java. 

66.  K.  Hardwickii,  Hardwicke's  Kerivoula.    Java. 

67.  K.  Pocnsis,  the  Fernando  Po  Kerivoula.    Fernando  Po. 

68.  K.  grisea,  the  Gray  Kerivoula. 

69.  K.  Brasilensis,  the  Brazilian  Kerivoula.    Brazils. 

70.  Natalus  stramineus,  the  Natale.    America. 

71.  Scotophilus  Serotinus,  the  Serotine.    England. 

72.  8,  discolor,  Parti-Coloured  Bat    England. 

73.  S.  LeisUri,  the  Hairy-Armed  Bat    England. 

74.  8  murinus,  the  Bat    England;  North  of  Scotland;  Hamburg; 
and  Madeira. 

75.  8  fuliginosus,  the  Sooty  Scotophile.    Nepaul. 

76.  8  Hodgsonii,  the  Indian  Bat    India,  Calcutta. 

77.  8,  lobatus,  the  Lobed  Scotophile.    India. 

78.  8.  Maderaspatanus,  the  Madras  Bat     Madras. 

79.  8  morio,  the  Australian  Bat    Van  Diemen's  Land,  Australia. 

80.  8  Gouldii,  Gould's  Scotophile.    Van  Diemen's  Land. 

81.  A  pumilus,  the  Dwarf  Bat    Australia. 

82.  8.  Qrtyii,  Captain  Grey's  Bat    Australia. 

83.  8  Cubensis,  the  Cuba  Bat  .  Cuba. 

84.  &  MacLeayii,  MacLeaVs  Bat    Cuba. 

85.  8  Bellii,  Bell's  Bat    West  Indies. 

86.  &  Greenii,  Green's  Bat    North  America. 

87.  8.  Temminckii,  Temminck's  Noctule.    Calcutta  and  Java. 

88.  8.  falcatus,  the  Falcated  Noctule.    India. 

89.  8  Leachii,  Leach's  Noctule.    India. 

90.  8  fulvtu,  the  Foxy  Noctule.    Java  and  Madras. 

91.  Noctulinia  aUivolans,  the  Noctule.    England. 

92.  N.  Malaccensis,  the  Singapore  Noctule.    Singapore. 
98.  N.  labiata,  Large-Lipped  Noctule.    Nepaul. 

94.  Lasiurus  rufus,  the  Red  Hairy-Tailed  Bat    America. 

95.  L.  prumosus,  the  Powdered  Hairy-Tailed  Bat   North  America. 

96.  Scotophilus  Capensis,  the  Cape  Bat    Cape  of  Good  Hope. 

97.  Murina  sutilus,  the  Pig-Nosed  Bat.    India. 

d.  NoctUionina. 

98.  Taphotous  perforatus,  the    African   Taphozous.     Africa  and 
Mauritius. 

99.  T.  longimanus,  the  Long-Armed  Taphozous.    India,  Calcutta. 

100.  T.  nudiventer,  the  Naked-Bellied  Taphozous.    Africa,  Nubia. 

101.  T.meUmopogon,  the  Black-Bearded  Taphozous.  Caves  of  Kenneri, 
Hindustan. 


102.  T.  saccolaimus,  the  Javanese  Taphozous.    Java. 

103.  NoctUio  Americanus,  the  Bull-Dog  Bat    Para. 

104.  N.  mastvous,  the  Striped  Bull-Dog  Bat    Brazils  and  Central 
America. 

105.  Mosia  nigrescens,  the  Mosia.    South  America. 

106.  Mystacma  tuberculata,  the  Mystacine.    New  Zealand. 

107.  Oenturio  senex,  the  Wrinkled-Faced  Epaulet-Bat    Amboyna. 

108.  Chenolycteris    MacLeayii,     MacLeay's    Fringe-Nosed     Bat 
Cuba. 

109.  Mormops  BlainviUii,     the    Mormops.        Cuba    and    South 
America. 

110.  Nyctinomus  plicatus,  the    Groove-Cheeked  Bat      Java  and 
Bengal. 

111.  N.  RUppeUii,  Riippell's  Groove-Cheeked  Bat    Fernando  Po 
and  Singapore. 

112.  N.  pumilus,  the  Smaller  Groove-Cheeked  Bat    Egypt. 
118.  N.  murinus,  the  Murine  Groove-Cheeked  Bat     Jamaica. 

114.  N.  macrotis,  the  Large-Eared  Groove-Cheeked  Bat.     Cuba. 

115.  Molossus  vdox,  the  Swift-Flying  Thick-Lipped  Bat    Brazils, 
and  St  Lucia,  West  Indies. 

116.  M.  fuliginosus,   the    Sooty    Thick-Lipped  Bat      Bermuda, 
Jamaica,  and  Portobeilo. 

117.  M.  rufus,  the  Reddish  Thick-Lipped  Bat.     Brazils. 

118.  M.  tropidorhynchus,  the  Ridge-Nosed  Thick-Lipped  Bat  Cuba. 

119.  if.  BrazUiensis,  the  Brazilian  Thick-Lipped  Bat    Brazils. 

120.  M.  Norfolcensis,  the  Norfolk  Island  Thick-Lipped  Bat  Norfolk 
Island. 

121.  Diclidurus  Freyreisii,  the  Diclidure.    Pueblo  Nuevo,  Tropical 
America. 

e.  Pteropina. 

122.  Pteropus  poUocephalus,  Gray-Headed  Kalong.    Australia. 

123.  P.  JSdwardsU,  the  Wurba-Gool.    India,  Nepaul,  and  Molucca. 

124.  P.  edulis,  the  Kalong.   Sumatra. 

125.  P.funereus,  Red-Naped  Kalong.    Australia,  Port  Essington. 

126.  P.  pstlaphon,  Hairy-Footed  Kalong.    Island  of  Bonin  (Loo- 
Choos). 

127.  P.  rubricoUu,  the  Roussette.    Cape  of  Good  Hope. 

128.  Xantharpyia  amplexicaudata,  the  Xantharpye.    Amboyna. 

129.  X  uEgyptiaca,  Egyptian  Xantharpye.    North  Africa,  Egypt 

180.  X,  straminea,  the  Pale  Xantharpye.    Africa. 

181.  Epomophorus  WkUii,  the  Shoulder-Knot  Bat    West  Africa, 
Gambia. 

182.  Cynopterus  margistatus,  the  Margin-Eared  Cynoptem    India, 
Java,  and  Nepaul. 

138.  (7.  Horsfiddii,  Horsfield's  Cynoptere.    Java  and  India. 
184.  C.  bremcaudatus,  the  Short-Tailed  Cynoptere. 
135.  C.  affinis,  the  Indian  Cynoptere.    Himalaya. 
186.  Macroglcssus  minimus,  the  Kiodote.    Java. 

Fossil  Cheiroptera. 

Cuvier  described  the  skeleton  of  a  species  of  bat  allied  to  the 
Serotine,  which  was  petrified  and  imbedded  in  a  block  of  the 
Eocene  Gypsum  at  Montmartre,  Paris.  Some  fossil  teeth  resembling 
those  of  a  Cheiropterous  animal  have  been  found  in  the  Eocene 
Sand  at  Kyson  near  Woodbridge  in  Suffolk.  More  numerous  remains 
of  this  family  have  been  met  with  in  England  in  the  limestone  caverns 
containing  the  fossil  bones  of  extinct  beats,  hyaenas,  and  other  animals. 
Professor  Owen  sayB  of  these  remains  that  he  has  "  failed  to  detect 
in  the  more  complete  skulls  and  skeletons  from  cave-localities  any 
character  by  which  they  could  be  distinctly  referred  to  unknown 
species  of  bats,  or  to  such  as  do  not  now  exist  in  England;  and  after 
much  pains  bestowed  on  the  less  complete  and  more  abundant  frag- 
mentary and  detached  parts  of  the  enduring  framework  of  the 
Cheiroptera  I  have  been  seldom  able — partly  indeed  from  the  still 
imperfect  state  of  the  osteology  of  this  order — to  arrive  at  any  sound 
specific  determinations."  One  of  the  most  complete  examples  of  the 
skeleton  of  a  bat  from  a  crevice  of  a  bone-cave  in  the  Men  dip  Hills 
Professor  Owen  refers  to  Vespertilio  noctula.  Remains  of  a  bat  from 
the  bone-cave  called  Kent's  Hole,  near  Torquay,  Devon,  are  preserved 
in  the  British  Museum ;  and  from  an  examination  of  these  Professor 
Owen  concludes  that  they  belong  to  the  Rhinolophus  fcrrum-equinum, 
the  Great  Horseshoe-Bat,  which  is  not  now  a  native  of  these  islands. 
Other  Cheiropterous  remains  have  been  found  in  the  bone-caves  of  the 
continent  of  Europe.    [See  Supplement.] 

CHEIROSTE'MON,  a  genus  of  plants  belonging  to  the  natural 
order  Sterculiacecs,  C.  platanoides,  a  most  singular  plant,  iB  com- 
monly called  the  Hand-Tree,  in  consequence  of  its  stamenB  being  so 
arranged  as  to  present  an  appearance  somewhat  similar  to  that  of  a 
human  hand.  It  is  a  lofty  tree,  with  the  habit  of  a  plane,  and  a 
trunk  about  as  thick  as  a  man's  body.  Its  head  divides  into  a  number 
of  close  horizontal  branches,  which  are  of  a  brownish  colour  towards 
their  extremities  in  consequence  of  the  number  of  short  fawn-coloured 
hairs  that  beset  them.  The  leaves  are  heart-shaped,  slightly  7-lobed, 
six  or  eight  inches  long,  and  a  little  toothed ;  they  are  of  a  rich  deep 
green  on  the  upper  side,  and  are  covered  with  fawn-coloured  hairs  on 
the  under  side.  The  flowers  are  of  a  bright  red,  and  appear  at  the 
end  of  the  branches;  they  consist  of  three  external  lanceolate  brownish 
bracts,  and  a  bell-shaped  fleshy  angular  calyx,  about  an  inch  and  a 
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half  deep,  bright  red  insids,  covered  externally  with  a  timet  down 
it  ii  deeply  divided  into  five  lobes,  and  is  marked  on  the  outside  al 
the  base  with  five  prominence*,  which  correspond  with  an  equal 
number  of  little  pits  filled  with  a  slightly  viscid  whitish  fluid.  There 
is  no  corolla.  There  are  five  stamens  combined  into  s,  central  column- 
like tube,  from  the  apex  of  which  proceed  five  long  slender  sharp- 
pointed  processes,  which  are  all  curved  one  way,  coloured  red,  and 
look  very  much  like  what  one  might  imagine  to  be  the  claws  of  a 
demon's  hand  ;  on  the  convex  side  these  processes  bear  the  anthers. 
The  fruit  is  a  large  woody  5-celled  6-vulied  capsule,  with  from  fifteen 
to  twenty  seeds  in  each  cell. 
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mijmiBHi) ;  i,  /,  i,  seeds ;  ft,  ..  .cctiou.  mewing  the  situation  at  the  embrvo  ■ 
a,  toe  embryo,  placed  to  show  the  cotylcdoBi. 

The  singular  form  of  the  stamens  and  their  large  size  hare  rendered 
this  tree  an  object  of  curiosity  and  veneration  in  Mexico  from  time 
immemorial.  The  native  Mexicans  call  it  by  the  unpronounceable 
name  of  Hacpal  Cochiquauhitl,  which  the  Spaniards  translate  A rbol 
de  Manilas,  and  the  English  Hand-Tree.  What  made  it  a  greater 
object  of  admiration  was,  that  in  all  Mexico  only  one  tree  was  known, 
which  was  near  the  town  of  Toluca,  about  sixteen  leagues  west  of 
the  city  of  Mexico.  The  flowers  of  this  plant  were  so  constantly 
gathered  by  the  Indians  as  objects  of  veneration  that  the  fruit  never 
ripened,  and  it  was  not  till  the  year  1801  that  cuttings  transferred  to 
the  Botanic  Garden  at  Mexico  struck  root,  and  began  to  multiply 
this  vegetable  wonder.  The  original  tree  must  be  much  more  ancient 
than  the  conquest  of  Mexico,  for  it  has  been  distinctly  described  by 
the  Spanish  historians.  The  people  of  Toluca  imagine  that  the  tree 
is  one  and  indivisible,  that  no  other  was  ever  created,  nor  any  other 
ever  propagated.  Seeds  however  Lave  been  produced  from  the  young 
plants  in  the  Botanic  Qardcn,  Mexico,  whence  they  may  now  be 
procured  without  difficulty.  Plants  of  it  were  thus  obtained  some 
years  since  by  Mr.  Lambert,  of  Boy  ton  House,  in  Wiltshire,  and  they 
are  not  uncommon  in  large  collections.  Notwithstanding  the  belief 
of  the  Mexicans  to  the  contrary,  it  is  really  found  wild  in  Guatemala, 
where  whole  foresta  of  it  were  observed  near  the  city  of  that  name 
by  one  of  the  pupils  of  Professor  Cervantes.     The  Hand-Tree  is  said 
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to  form  a  very  large  tree,  which  preserves  its  leaves  all  the  year 
round,  and  forms  a  fine  shady  canopy,  flowering  in  November, 
December,  and  January. 

{Hernandez,  Hitt,  Plant.  Nm.  Bitp.,  voL  ii.,  ed.  2,  p.  631  ;  Vetan- 
oourt,  Theatr.  M exit. ;  Larrestegui,  Dititrt.,  June,  1795;  Tilesius  in 
Act.  Petnp.,  6,  321,  t  Ix.  j  Humb.  and  BonpL,  PI,  jEquinad.,  L  85.) 

CHEIROTHE'RICM.  The  footprints  on  the  Red-Sandstone  of 
Hildburghauaen  were  referred  by  Kaup  to  a  mammiferous  animal 
under  the  above  title.  To  the  same  origin  many  similar  remains  in 
England  have  been  referred.  Professor  Owen  is  of  opinion  that  the 
animal  was  reptilian,  and  that  it  may  be  regarded  as  identical  with 
the  Lahyritithodon  of  the  same  formations,  of  which  the  teeth  are 
very  characteristic.  The  animal  was  probably  a  Batrachian  Reptile. 
The  footprints  occur  with  ripple  marks,  and  what  are  called  rain 
marks,  on  the  flaggy  red-sandstones  of  the  Mersey  and  also  in 
Dumfriesshire. 

CHELIDO'NIUM,  a  genus  of  plants  belonging  to  the  natural 
order  Papavtracaz,  C.  majat  is  the  only  species.  It  is  a  glaucous 
rather  hairy  annual,  with  small  yellow  flowers,  a  siliquose  capsule, 
and  orange-coloured  juice.  It  is  not  at  all  uncommon  in  waste  places  in 
this  country ;  it  is  commonly  called  Celandine,  and  possesses  no 
useful  properties  worth  naming. 

CHE'LIFER,  a  genua  of  Arachnida  remarkable  for  the  resemblance 
which  the  species  composing  it  bear  to  scorpions.  Hence  Lamarck 
styled  the  order  in  which  he  placed  them  '  loa  Faux  Scorpions,' 
associating  them  with  Galeoda,  They  belong  however  to  the 
Trachcarian  division  of  the  class  Arachnids.  The  mandibles  of 
Chdifer  are  short,  with  didactylous  extremities.  The  palpi  are  two, 
very  long,  and  fine  pointed,  resembling  arms,  and  having  claws  at 
their  extremities.  The  maxillEB  are  connivant  and  two  in  number. 
The  eyes  are  two  in  the  Cluiifert  proper,  as  distinguished  by  Hermann 
from  the  species  of  the  genus  Obimmn  of  Leach,  which  have  fonr ; 
they  are  placed  at  the  aides  of  the  thorax.  The  body  is  orate, 
anteriorly  acute,  and  depressed.     The  feet  are  eight. 

These  curious  animals  are  very  small,  and  resemble  miniature 
scorpions  deprived  of  their  tails.  They  run  fast,  moving  backwards, 
forwards,  and  often  sideways  like  crabs.  They  live  under  stones,  in 
crevices  of  rocks  by  the  sea-side,  under  bark  of  trees,  and  in  houses 
among  old  papers  and  old  furniture.  They  feed  upon  insects.  They 
"■e  found  in  all  parts  of  Europe. 

CHE'LMON.    [CamoDon.] 

CHE'LOD  L'S,  a  genus  of  Fossil  Mammalia  proposed  by  Kaup.  It 
is  of  the  rodent  type,  allied  to  the  beaver  and  porcupine,  and  occurs 
'-,  Tertiary  Beds  at  Eppelsheim,  near  Mainz. 

CHE'LONAHIUM.     [Elatehjds.] 

CHELONE,      [CBBLOHIA.J 

CHELONIA   (XtWn,    a   Tortoise),    Tortoises  and    Turtles,    a 

unerous  and  highly  interesting  order  of  Reptiles,  generally  con- 
sidered the  first  by  herpetologists.  They  are  also  termed  Tetladinata 
(from  Tutud o,  the  Latin  name  for  a  Tortoise},  and  are  distinguished  at 
the  first  glance  by  the  double  shield  in  which  their  body  is  normally 
inclosed,  whether  they  are  terrestrial,  fresh-water,  or  marine.  They 
were  all  comprised  by  Linnssus  under  his  genus  Teiiudo. 

The  following  account  of  the  organisation  of  these  antcwli  is 

■incipally  derived  from  Cuvier. 

Skeleton. — The  surface  of  the  skull  in  these  reptiles  is  continuous, 
being  without  any  moveable  articulations,  aa  is  the  case  with  the 
Serpents  and  the  Tailed  Batrachians.  But  whilst  this  character 
prevails  in  all  the  genera  of  which  the  order  is  composed,  many  of 
those  genera  differ  much  in  their  cranial  structure,  and  it  becomes 
necessary  to  paint  out  these  differences,  which  are  much  greater  than 

.ose  which  exist  in  the  crania  of  the  Crocodiles. 

In  the  Land-Tortoises  the  head  is  aval  and  obtuse  anteriorly ;  the 
interval  between  the  eyes  is  large  and  convex ;  the  aperture  of  the 
nostrils  is  large,  higher  than  it  is  wide,  and  a  little  depressed  back- 
wards. The  orbits,  which  are  large,  are  nearly  round,  complete 
throughout,  directed  sideways  and  a  little  forwards.  The  parietal 
region  terminates  backwards  in  a  largo  projecting  occipital  spine,  and 
has  on  each  aide  two  large  temporal  fossa?,  under  which  are  enormous 
tympanic  cavities;  behind  these  cavities,  and  a  little  above,  project 
two  large  mastoidean  protuberances,  and  beneath  them  are  the 
apophyses,  which  serve  for  the  articulation  of  the  under  jaw.  These 
apophyses  descend  vertically,  and  are  not  directed  backwards  as  in 
the  Crocodiles.  Underneath,  the  basilary  region  is  flat,  the  palatine 
concave  ;  and  upon  the  anterior  part  of  this  last  the  osseous  posterior 
nostrils  open,  there  being  no  palatine  roof,  and  the  palatine  part  of 
the  maxiliaries  being  open  up  to  the  anterior  fourth  of  the  muxsle ; 
-,  disposition  rendered  necessary  by  the  mode  of  respiration  in  these 
.niulals,  and  which  aa  mush  resembles  that  of  the  nogs  as  it  differs 
from  that  of  the  Crocodiles.  The  occipital  region  is  m  its  totality 
:al,  although  the  occipital  spine,  the  mastoidean  protuberances, 
and  the  articular  condyle  of  the  skull,  which  is  a  very  projecting 
tubercle,  render  it  very  unequal. 

The  first  remarkable  feature  in  the  composition  of  the  head  of  the 
Tortoises  is  the  absence  of  nasal  bones.  In  the  recent  animal  the 
external  bony  nostrils  are  narrowed  by  cartilaginous  lamime,  which 
represent  these  bones  j  but  in  the  skeleton  is  found  immediately  at 
"    '    upperborder  the  anterior  frontal  bone,  which  takes  its  ordinary 
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place  in  the  frame  of  the  orbit,  is  articulated  also,  u  ordinarily,  to 
the  ante-orbital  apophysis  of  the  msxillary  bone,  descends  within  the 
orbit,  forms  the  anterior  septum,  which  separatee  the  orbit  from  the 
usee,  and  is  articulated  below  with  the  palatine  and  the  vomer, 
leaving  between  it,  the  maxillary,  and  the  palatine,  an  oblong  hole, 
which  leads  into  the  posterior  nostrils.  The  osseous  cavity  of  the 
note  is  oblong,  and  formed  by  the  maxillaries,  the  intermaiillariee, 
the  vomer,  the  two  anterior  and  the  two  principal  frontal*.  The 
extent  of  the  anterior  frontals  and  the  absence  of  the  nasal  bone*  are 
the  causes  that  the  first  articulate  with  each  other,  and  that  they 
extend  above  the  orbit  and  outside  the  principal  frontals  up  to  the 
posterior  frontals  in  Teitudo  Indica,  or  very  near  it  in  some  other 
species.  The  intarmaxillariee  hare  no  ascending  apophysis.  They 
form,  sa  ordinarily,  the  termination  of  the  muzzle,  and  are  directed 
backwards  in  the  palate  between  the  maxillaries,  and  even  between 
the  posterior  nostrils,  to  the  vomer.  The  posterior  nostrils  are  two 
large  apertures  pierced  an  each  side  in  the  middle  of  the  nasal  cavity 
between  the  maxillaries,  the  intermoxillaries,  the  vomer,  and  the 
anterior  frontal  bones.  The  bottom  of  the  cavity  of  the  nose  is 
covered  above  and  closed  behind  by  the  principal  frontals,  which 
leave  a  large  aperture  between  them,  closed  by  a  cartilage  which 
permits  the  passage  of  the  filaments  of  the  olfactory  nerve.  Lower 
and  laterally  there  is,  between  the  frontal,  the  anterior  frontal,  and 
the  vomer,  a  rather  large  space  closed  by  a  continuation  of  the  same 
cartilage,  which  represents  the  os  planum.  In  the  Terrestrial 
Tortoise  there  is  no  inter-orbital  simple  cartilaginous  septum,  or 
nearly  none ;  but  this  is  not  so  in  other  sub-genera.  The  frontals 
cover  but  very  little  of  the  cerebral  chamber,  because  they  are  short, 
and  together  form  a  lozenge  wider  than  it  is  long.  The  parietale 
form  together  a  pentagon,  the  most  acute  angle  of  which  proceeds  to 
unite  itself  with  the  occipital  spine.  They  cover  more  than  half  of 
the  cerebral  chamber,  and  are  directed  backwards  by  means  of  a 
scaly  suture  on  the  occipital  bone  and  on  the  petrous  bone.  On  each 
side  the  parietal  bone  descends  very  low  into  the  temporal  fossa; 
there  it  occupies  nearly  all  the  space  which  the  temporal  wing  of  the 
sphenoid  hone  occupies  in  the  crocodile,  and  in  the  tortoise  there 
only  remains  a  very  small  portion  of  this  bone,  which  unites  on  one 
side  to  the  descending  portion  of  the  parietal;  on  the  other  to  the 
palatine,  the  internal  pterygoid,  the  body  of  the  sphenoid,  the 
tympanic  cavity,  and  the  os  petrosum.  The  jugal  bone  is  articulated, 
as  ordinarily,  with  the  external  and  posterior  angle  of  the  maxillary 
bone.  It  is  narrow  and  continued  under  the  orbit,  behind  which  it 
encounters  the  posterior  frontal  bone,  which  completes  the  frame  in 
this  part,  and  the  squamous  portion  of  the  temporal  bone,  which 
forms  by  itself  the  whole  zygomatic  arch,  as  may  be  seen  in  many  of 
the  Ottacca.  The  temporal  bone  widens  to  unite  itself  to  the 
tympanic  cavity,  which  is  extremely  large.  It  forms  a  frame  which 
is  nearly  completely  bony  for  a  large  tympanum ;  and  below  thia 
frame  it  descends  in  form  of  an  apophysis  for  the  articulation  of  the 
lower  jaw.  This  frame  leads  into  a  vast  cavity,  completed  only  at 
its  upper  posterior  angle  by  the  maetoidean.  At  the  bottom  of  this 
cavity  is  a  hole  through  which  passes  the  ossiculum  audit  us  to  arrive 
at  a  second  cavity,  formed  externally  by  the  bone  of  the  tympanic 
cavity,  on  the  internal  side  by  the  petrous  bone  and  the  occipital 
bones,  below  a  little  by  the  sphenoid  bone,  and  closed  backwards  by 
cartilage.  It  is  a  second  part  of  the  tympanic  cavity  which  is  thus 
divided  by  a  constriction,  of  which  we  have  examples  among  the 
mammals,  especially  in  the  genus  Fdit,  but  the  communication 
between  the  two  parts  is  leas  narrowed  than  in  the  Tortoise.  The 
tympanic  bone  forms  besides  a  considerable  part  of  the  posterior 
walls  of  the  temporal  fossa.  Between  it  and  the  parietal  the  petrous 
bone  shows  itself  in  this  same  temporal  fossa,  and  the  cranium  is 
closed  behind  by  the  occipital  bone,  which  is  here  divided  into  six 
bones,  not  into  four;  for  the  lateral  occipitals  are  each  divided  into 
two  parts,  the  most  external  of  which  Cuvior  terms  the  exterior 
occipital.  The  fenestra  ovalis  is,  he  observes,  common  to  the  petrous 
bone  and  tins  exterior  occipital ;  as,  in  the  crocodile,  it  is  common  to 
the  petrous  bone  and  the  ordinary  lateral  occipital :  the  fenestra 
rotunda,  on  the  contrary,  is  pierced  in  the  exterior  occipital,  as  it  is 
pierced  in  the  lateral  occipital  of  the  crocodile.  The  two  bones 
contribute  to  the  formation  of  the  cell  of  the  labyrinth  with  the 
upper  occipital,  as  the  petrous  bone  and  the  lateral  occipital  contri- 
bute to  it  in  the  crocodile.  In  both  genera  the  great  aperture  for 
the  exit  of  the  fifth  pair  of  nerves  is  in  front  of  the  petrous  bone, 
between  it  and  the  temporal  ala.  In  the  Turtle  this  hole  is  between 
the  petrous  bone  and  the  descending  part  of  the  parietal  bone.  The 
ossiculum  auditua  is  simple,  as  in  the  crocodile,  and  formed  of  a 
slender  stem,  which  widens  at  the  point  of  its  approximation  to  the 
fenestra  ovalis,  and  which  is  there  applied  by  a  round  and  concave 
surface,  so  that  it  has  nearly  the  figure  of  a  trumpet. 
.  Eustachian  tube  is  entirely  cartilaginous  or  membranous, 
commences  ill  the  external  chamber  of  the  cavity,  above,  by  a  large 
notch  of  the  posterior  bonier  of  the  tympanic  bone,  near  the  edge  of 
the  tympanum  itself,  and  ia  directed  obliquely  within,  p:;asi 
between  the  bone  of  the  cavity  and  the  depressor  muscle  of  t 
lower  jaw,  to  a  notch  of  the  lateral  and  posterior  border  of  t 
pterygoid  bone,  whereby  it  penetrates  into  the  baok  of  the  fauces,  „- 
the  side,  close  to  the  articulation  of  the  lowar  jaw,  but  far  enough 


from  its  congener,  and  especially  very  far  behind  the  internal  nostrils 
On  the  palate,  or  rather,  behind  the  roof  of  the  back  of  the  mouth, 
may  be  seen  tile  orifices  of  two  tubes,  under  the  form  of  two  small 
holes  separated  from  each  other. 


Skull  of  Tcitudo  Indica. 
1,  Profile  ;  2,  Men  from  above  ;  3,  seen  from  below 
Reverting   to    the    lower    surface  of  the    I 
maxillaries  and  the  frontals,  posterior  to  the  ti 
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nre  the  palatines,  surrounded  behind  and  externally  by  the  pterygoid 
bones,  which  last  extend  along  the  extern*!  border  of  the  palatine  to 
the  maxillary  bona*.  The  rest  of  the  pterygoids  coven  the  lower 
surface  of  the  cranium  between  the  two  tympanic  cavities  and  the 
two  temporal  aha,  leaving  exposed  to  view  behind  only  a  triangular 
part  of  the  body  of  the  sphenoid.  The  olfactory  and  optic  norvee 
have  their  exit  by  the  cartilaginous  septa  of  the  cranium,  and  not  by 
any  particular  opening  in  the  skull.  Cuvior  thinks  that  it  is  the 
same  with  the  third  and  fourth  pairs :  the  sixth  goes  forth  by  a 
■mall  canal  of  the  body  of  the  sphenoid  bone.  The  fifth  pair  has 
o  great  hole  between  the  petrous  bone  and  the  temporal  ala  divided 
into  two  externally.  There  is  at  the  external  border  of  the  palatine 
none  a  hole  analogous  to  the  pteiygo-palatine. 

Internally,  the  cerebral  cavity  is  higher  than  it  is  wide;  the  bottom 
of  it  is  very  entire  :  but,  in  front,  in  the  sphenoid,  there  is  a  deep 
fosset  for  the  pituitary  ghmd,  a  kind  of  saddle.  From  the  aides  of 
this  part  spring  the  cartilaginous  septa,  which  in  going  to  form  a 
junction  with  the  ante-cerebral  partition  of  the  frontal  bone,  olose  the 
cavity  of  the  cranium,  support  the  whole  anterior  part  of  the 
encephalon,  and  occupy  the  place  of  the  cribriform  plate,  of  the  orbital 
ala> ;  or  otherwise,  the  anterior  sphenoid,  and  the  greater  part  of  the 
temporal  ala>,  of  which  another  considerable  part  is  replaced  by  the 
descending  portions  of  the  parietal,  so  that  what  remains  does  not 
participate  in  the  formation  of  the  chamber  of  the  cranium  except  a 
little  in  front  of  the  hole  for  the  fifth  pair  of  nerves.  There  is  no 
more  bony  trace  of  the  anterior  sphenoid  than  in  the  crocodile. 

In  the  Emyda,  or  ordinary  Freeh- Water  Tortoises,  the  head  is  more 
flattened.  The  principal  frontals,  although  they  are  wider  than  they 
are  long,  do  not  always  reach  to  the  border  of  the  orbit,  as  is,  for 
example,  the  case  in  the  Taludo  (Cistudo)  Europaa;  the  posterior 
frontal  is  wider.  The  frame  of  the  tympanum  is  not  complete,  and 
in  lieu  of  a  hole  there  is  a  fissure  for  the  passage  of  the  ossiculum 
audi  tus  from  one  hollow  of  the  cavity  to  the  other.  The  basihuy  and 
palatine  regions  form  but  ona  plane ;  the  palatines  not  being  even 
concave.  Curiar  observes  that  Tatudinei  tcripta,  pida,  teaira, 
duriala,  caUrala,  elama,  and  rirgrrtata,  belong  to  this  category. 
Certain  Emydet,  he  remarks,  Emy*  txpatua  for  instance,  tend  to  the  Sea- 
Tortoises,  or  Turtles,  and  the  Fresh- Water  Tortoises,  and  yet  exhibit 
characters  peculiar  to  themselves. 

In  the  Trvmycti,  or  Soft  Tortoises,  the  akull  is  depressed,  and 
elongated  backwards ;  the  muscle,  pointed  in  certain  species  (that  of 
the  Nile  for  instance),  is  short  and  rounded  in  some  others.  The 
intermaxillary  bones  are  very  small,  and  have  neither  nasal  nor 
palatine  apophysis  ;  there  is  behind  them  a  large  incisive  hole.  The 
maxillariee  unite  upon  the  palate  for  a  rather  long  space,  so  that  the 
posterior  nostrils  are  more  backwards  than  in  the  Land- Tortoises. 
The  palatines  do  not  unite  below  to  prolong  the  palate ;  they  are 
hollowed  into  a  demi-canel  anteriorly,  and  less  extended  than  in  the 
Land-Tortoises, 

The  prindpal  oharscter  of  the  Marine  Tortoises,  or  Turtles,  is  that 
a  lamina  of  their  parietal,  their  posterior  frontal,  their  mastoidean, 
their  temporal,  and  their  jugal,  unite  together,  and  with  the  tympanic 
cavity,  by  sutures,  to  cover  the  whole  region  of  the  temple  with  a 
bony  roof,  which  has  no  eolation  of  continuity.  Their  muscle  being 
shorter  than  in  other  tortoises,  and  their  orbits  much  longer,  their 
nasal  cavity  is  smaller,  and  as  wide  as  it  is  high  and  long.  Its 
posterior  wall  belongs  entirely  to  the  anterior  frontals,  and  it  is 
between  them  that  the  olfactory  nerves  are  introduced.  The  bony 
tubes  of  the  back  nostrils  commence  in  the  lower  part  of  this 
posterior  partition,  and,  like  the  palatines,  have  a  palatine  part  or 
lower  lamina ;  these  tubes  are  rather  longer,  mors  directed  backwards, 
and  bear  lose  reeem  bianco  to  simple  holes.  It  results  also  from  the 
sise  of  the  orbit  that  the  inter-orbital  membranous  or  cartilaginous 
space  is  mors  extended. 

The  most  hsteroclite  skull  among  the  tortoises  is  that  of  the  Mats 
mate  ( Taludo  fimbriata,  Chdyt  flmbriat a).  Extraordinarily  large  and 
flat,  it  seems  to  have  been  crashed.  The  very  small  orbits  are  close 
to  the  end  of  the  muxsle.  The  posterior  region  of  the  cranium  ie 
elevated ;  and  the  two  tympanio  bones,  in  form  of  trumpets,  widen 
out  on  each  side  of  the  cranium.  The  temple  is  a  wide  horizontal 
fossa,  not  deep,  and  not  at  all  covered,  except  behind  by  the  union  cf 
the  posterior  angle  of  the  parietal  with  the  mastoidean  bone ;  and, 
what  is  peculiar,  Cuvier  observes,  to  this  sub-genus,  this  fossa  is  not 
framed  in  externally,  because  there  is  no  temporal  bone,  or  at  least 
it  is  reduced  to  a  simple  vestige.  The  two  maxill&ries  form  together 
a  transversal  arch,  in  the  middle  of  which,  below,  is  a  single  inter- 
maxillary, and,  above,  the  external  aperture  of  the  nostrils,  which  is 
continued  into  a  small  fleshy  proboscis.  The  two  palatine  bones,  and, 
between  them,  the  vomer,  fill  below  the  concavity  of  this  arch,  and 
have  in  front  the  two  back  nostrils  wall  separated,  but  which  the 
palatines  do  not  encircle  below.  At  the  posterior  border  of  the 
palatine  is  a  rather  large  pterygo -palatine  note.  The  anterior  and 
posterior  frontals  form  the  upper  pert  of  the  orbits.  The  principal 
frontals  advance  between  the  anterior  frontals  to  the  edge  of  the 
external  nostrils.  There  is  no  more  nasal  bone  than  in  the  other 
tortoises.  The  jugal  proceeds  from  the  posterior  angle  of  the  orbit 
between  the  maxillary  and  posterior  frontal,  beyond  which  it  does  not 
go,  touching  s  little  behind  snd  below  the  pterygoidean  j  bnt  not 
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forming  any  projection  behind  to  border  the  temple.  This  last  is  in 
this  manner  separated  from  the  orbit  by  a  postorbitaj  branch  of 
excessive  width,  and  which  takes  in  tbe  totality  of  the  posterior 
frontal  and  the  jugal  bones.  The  posterior  fronts!  artiuuletes  itself 
to  the  pterygoid  ear.  by  its  external  posterior  angle.  The  rest  of  j0 
posterior  border  is  free,  snd  is  continued  with,  that  of  the  parietal 


Skull  of  Maumita  [CMfi  flmMata). 
1,  seen  from  above ;  1,  seen  from  below  ;  3,  profile  ;  4,  seen  from  behind. 

to  cover  a  wide  and  fist  canal  of  communication,  proceeding  from  the 
temple  to  the  orbit,  and  formed  below  by  the  pterygoidean  and 
palatine  bones.  The  two  pterygoideans  are  enormous.  They  form 
the  greatest  part  of  the  bass  of  the  cranium  snd  of  tbe  bottom  of 
the  temple.  Their  external  border  is  curved  in  its  anterior  part  for 
with  the  free  border  of  the  posterior  frontal ;  than 
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are  neither  orbital  nor  temporal  ale.  The  parietal  bones,  which  I 
form  above  a  great  rectangle,  unite  by  their  descending  portions  to 
the  palatines,  the  pterygoideans,  the  petrous,  and  the  upper  occipital 
bones.  They  form  by  themselves  nearly  the  whole  roof  of  the 
snjmiiiiii  Following  the  pterygoidean,  the  temple  is  bounded  behind 
by  the  tympanic  bone  or  the  tympanic  cavity,  which  resembles  in 
part  a  trumpet.  The  frame  of  the  tympanum  is  complete.  A  hole 
in  the  posterior  wall  suffers  the  ossiculum  to  pass  into  the  second 
chamber,  which,  in  the  skull,  is  only  a  long  groove  of  the  posterior 
surface  of  the  cavity,  which  terminates  in  a  hollow,  in  the  formation 
of  which  the  petrous  bone,  the  external  occipital,  and  the  lateral 
occipital  concur.  It  is  not  closed  behind,  except  by  cartilage  and 
membranes ;  and  in  the  wall  of  the  side  of  the  cranium  are  pierced 
the  two  fenestras,  as  ordinarily.  Above  this  hole  of  the  first  chamber, 
by  which  the  ossiculum  passes,  is  another  which  conducts  into  the 
mastoidean  cellule,  which,  on  account  of  the  outward  projection  of 
the  tympanum,  is  found  within  and  not  behind.  The  occipital  spine 
is  a  short  vertebral  crest,  and  the  mastoidean  tubercles  are  transversal 
crests,  which  belong  entirely  to  the  mastoidean.  Even  in  large 
individuals  the  six  occipitals  ordinary  to  the  tortoises  may  be  distin- 
guished. Below,  the  smooth  and  nearly  plane  cranium  presents  a 
sort  of  regular  compartment,  formed  of  the  intermaxillaries,  the 
mamillaries,  the  vomer,  the  palatines,  the  pterygoideans,  the  sphenoid, 
the  petrous  bones,  the  tympanic  cavities,  the  basilary,  and  the  lateral 
and  external  occipitals.  Behind  the  ceiling  of  the  temple  the  petrous 
bone  forms  a  square  compartment  between  the  pterygoidean,  the 
tympanic  cavity,  the  external  occipital,  the  superior  occipital,  and 
the  parietal  bones. 

The  lower  jaw  of  the  tortoises  is  divided  in  a  manner  which  it  is 
not  very  easy  to  refer  to  that  manifested  in  the  crocodile,  to  which, 
Cuvier  observes,  that  of  the  birds  has  a  much  more  striking  relation ; 
but  the  bird'B  jaw,  he  adds,  also  approaching  to  that  of  the  tortoises, 
aids  us  in  referring  it  to  a  common  type.  The  space  occupied  in  the 
crocodile  by  the  two  dental  and  the  two  opercular  bones  is  filled  in 
the  Marine  Tortoises,  the  Fresh-Water,  and  Land-Tortoises,  as  well  as 
in  the  Trionyeet,  with  a  single  bone  only,  the  analogue  of  the  two 
dental  bones.  Cuvier  never  saw  in  all  these  sub-genera,  even  in  their 
youth,  any  trace  of  symphysis:  the  bone  is  continuous  in  the  tortoises, 
as  in  birds.  The  Matamata,  or  Chdys,  on  the  contrary,  preserves  in 
every  age  a  division  at  the  anterior  part.  The  opercular  bone  always 
exists,  as  in  the  crocodile,  at  the  internal  surface  ;  but  it  is  carried 
farther  backwards,  and  attains  to  the  posterior  extremity.  Beneath  it 
is  the  angular  bone  forming  the  lower  edge  of  the  jaw.  That  which 
Cuvier  names  the  surangular  bone  occupies  the  external  surface  of 
this  part  of  the  jaw,  and  proceeds  also  to  its  posterior  extremity, 
but  only  touches  the  angular  bone  quite  behind,  and  in  becoming 
separated  on  the  two  anterior  thirds  by  a  long  point  of  the  dental 
bone.  Above,  and  towards  the  back  part,  between  the  opercular  and 
surangular  bones,  the  articular  bone  is  situated,  as  in  the  birds ;  but 
in  the  tortoises  it  is  reduced  to  smaller  dimensions,  only  serving  for 
the  articulation  and  for  the  insertion  of  the  depressor  muscle,  or  the 
analogue  of  the  digastric  muscle.  The  coronoid  apophysis  does  not 
belong  at  all  to  the  surangular  bone  in  this  order,  but  to  a  bone  placed 
between  the  dental,  the  opercular,  and  the  surangular  bones ;  and  in 
front  of  the  aperture  by  which  the  nerves  enter  the  jaw,  an  opening, 
which  is  here  found  at  the  upper  border,  instead  of  being,  as  in  the 
crocodile  and  the  birds,  at  the  internal  surface.  This  bone,  which  is 
not  found  in  the  birds,  can  only  respond  to  the  complementary  bone 
in  the  crocodile.  Cuvier  saw  in  the  Emys  expanta  the  surangular,  the 
opercular,  and  the  articular  bones  anchylosed,  and  their  sutures 
effaced,  at  a  period  when  all  the  others  were  still  visible.  The 
general  form  of  the  bony  jaw  corresponds  nearly  to  what  is  seen 
externally.  More  pointed  in  the  Trionyeet  and  Ckelone  Carttta  ;  more 
obtuse,  more  parabolic,  in  C.  Mydat  and  the  Land-Tortoises ;  semi- 
circular in  front  of  the  coronoid  apophyses  in  the  Matamata;  it  differs 
also  in  the  furrow  with  which  it  is  hollowed.  This  furrow  is  narrow, 
deep,  and  equally  wide  in  the  Land-Tortoises ;  widens  and  deepens 
towards  the  symphysis  in  C.  Mydat;  and  is  entirely  wanting  in 
Trionyx,  O.  Caretta,  &c. 

The  os  hyoides  of  the  tortoises  is  more  complicated  than  that  of  the 
crocodiles,  and  varies  singularly  in  form  from  one  genus  and  even  one 
species  to  another.  It  is  in  general  composed  of  a  body  itself,  some- 
times subdivided  into  many  pieces,  and  of  two,  sometimes  three  pairs 
of  horns :  and  under  the  anterior  part  of  its  body  is,  besides,  suspended 
a  bone  or  a  cartilage,  sometimes  double,  which  is  title  true  bone  of  the 
tongue  analogous  to  that  seen  in  the  birds,  but  articulated  in  them  in 
front  of  the  body  of  the  os  hyoides,  whilst  in  the  tortoises  it  is  sus- 
pended below  it.  The  greatest  horns  (the  anterior  pair  when  there 
are  only  two,  the  middle  when  there  are  three,  representing  the 
styloidean  bones)  embrace  the  oesophagus,  and  mount  behind  the 
muscles  which  are  the  analogues  of  the  digastrics,  or  depressors  of 
the  lower  jaw,  but  without  being  fixed  otherwise  than  by  their  proper 
muscles^  The  Land-Tortoises  have  the  body  of  the  os  hyoides  wider, 
its  anterior  portion  longer,  and  want  the  small  anterior  horns,  whilst 
the  anterior  angle  is  very  much  developed.  In  the  middle  of  the  disc 
are  two  round  spaces,  which  in  certain  tortoises,  the  Tettudo  Indica  for 
example,  are  only  more  delicate ;  but  which  in  the  others,  Tettudo 
radiata  for  instance,  are  absolutely  membranous. 


In  some  Fresh-Water  Tortoises,  Tettudo  Buropcea  and  T.  damsa  for 
example,  the  body  of  the  bone  is  longer  than  it  is  wide ;  and.  baa 
in  the  front  a  small  membranous  space,  and  at  its  anterior  jangle* 
the  small  lateral  horns.  Sometimes  two  or  even  four  osseous  nuclei 
are  there  formed. 

The  os  hyoides  of  Trionyx  differs  still  more.  Its  body  ia  composed 
in  front  of  a  cartilaginous  point,  under  which  is  suspended  a  great 
lingual  oval  cartilage.  At  the  base  of  this  a  rhomboids!  osseous  piece 
adheres  on  each  side,  which  piece  represents  the  anterior  horns,  and 
afterwards  four  others  forming  a  thick  disc,  concave  above,  wider 
in  front,  and  notched  on  the  sides  and  behind.  At  the  anterior 
angles  of  this  disc  adhere  the  middle  horns,  and  to  the  posterior 
angles  are  attached  the  posterior  horns :  all  four  are  very  bony.  The 
middle  are  formed  by  a  long  piece,  which  is  compressed,  arched,  and 
terminated  by  a  small  cartilage.  The  others  are  wider,  natter,  and 
prolonged  by  a  cartilage,  in  the  substance  of  which  are  encrusted  in  a 
row  from  five  to  six  bony  nuclei,  which  are  round  or  oval,  very  hard 
and  very  distinct;  so  that  the  entire  bone  comprehends  twenty 
different  osseous  pieces,  which  appear  to  remain  distinct  to  old  age. 

The  most  singular  of  all  these  is  that  of  the  Chelyt,  and  is  very 
early  entirely  ossified.  Its  body  is  composed  of  a  long  narrow  pris- 
matic piece,  hollowed  above  by  a  canal  where  the  trachea  runs.  In 
front  this  piece  is  dilated,  and  carries  on  each  side  two  angular  por- 
tions, four  in  all,  without  counting  the  piece  itself.  The  two  interme- 
diate ones  unite  in  front,  leaving  between  them  and  the  principal  body 
a  membranous  space  on  which  the  larynx  reposes.  The  lateral  por- 
tions, Cuvier  observes,  represent  perhaps  the  small  anterior  horns.  It 
is  on  the  angle  which  they  form  with  the  dilatation  of  the  principal 
body  that  the  middle  horns  are  articulated;  these  last  are  very 
strong,  prismatic  on  their  internal  moiety,  and  then  slender,  and  ter- 
minated by  a  bony  and  .pointed  piece,  distinct  from  the  rest  of  the 
horn.  The  posterior  horns  are  articulated  at  the  posterior  extremity 
of  the  prism  formed  by  the  principal  body.  They  are  long,  strong, 
slightly  compressed,  and  curved  into  an  arch. 

Under  the  anterior  and  dilated  part  is  suspended  the  true  bone  of 
the  tongue,  formed  in  front  of  a  semicircular  cartilage,  and  behind  of 
two  bony  pieces  in  form  of  a  crescent,  the  internal  angle  of  which  is 
prolonged  into  a  sort  of  tail  or  pedicle,  which  lies  under  the  prismatic 
body  of  the  os  hyoides. 

In  the  Turtles,  Ckdone  Caretta  for  instance,  the  body  of  the  bone 
is  in  the  form  of  an  oblong  buckler,  concave  above  for  the  support  of 
the  larynx  and  the  commencement  of  the  trachea,  and  drawn  out  in 
front  into  a  point  which  penetrates  into  the  flesh  of  the  tongue  in 
passing  upon  the  lingual  bone.  It  presents  on  each  aide  an  angle  for 
carrying  the  anterior  horn,  which  is  very  small ;  the  great  horn  curved 
into  an  obtuse  angle  for  going  round  the  oesophagus  and  jaw,  more 
bony  than  all  the  rest  of  the  apparatus,  is  articulated  to  the  middle  of 
the  lateral  border  of  the  body  of  the  bone,  and  its  free  or  upper  extre- 
mity is  terminated  by  a  small  cartilaginous  articulation.  The  posterior 
horns  are  articulated  to  the  posterior  angles.  They  are  cartilaginous, 
flat,  rather  wide,  and  scarcely  arched. 

Bones  of  the  Trunk :  Dorsal  Buckler,  or  Carapace. — The  wide  dif- 
ferences prevalent  in  the  modification  and  arrangement  in  the  bones 
of  the  head  in  this  order  lead  one  to  expect,  as  the  great  French  zoolo- 
gist observes,  proportional  differences  in  the  rest  of  the  skeleton.  The 
cranial  differences  are,  as  he  remarks,  greater  perhaps  than  obtain 
among  the  whole  of  the  mammals,  and  most  certainly  are  more 
extensive  than  can  be  found  in  the  whole  class  of  birds. 

The  general  distinguishing  character  of  the  Tortoises,  that  which 
separates  them  from  all  the  Vertebratat  is  the  external  position  of  the 
bones  of  the  thorax,  enveloping  with  a  cuirass  or  double  buckler  the 
muscular  portion  of  the  frame,  and  serving  also  as  a  protection  for 
the  shoulder-bones  and  the  pelvis. 

The  dorsal  buckler  is  principally  formed  of  eight  pairs  of  ribs, 
united  towards  the  middle  by  a  longitudinal  succession  of  angular 
plates,  which  adhere  to  the  mnnUr  parts  of  so  many  vertebrae,  or 
even  form  a  part  of  them ;  but  it  is  remarkable  that  these  annular 
portions  alternate  with  the  body  of  the  vertebrae,  and  do  not  correspond 
directly  with  them. 

The  ribs  are  inlaid  by  means  of  sutures  into  these  plates ;  they  are 
also  united  with  each  other,  on  the  whole  or  a  part  of  their  length, 
according  to  the  species,  and  even  in  each  species  according  to  the 
ages  of  the  individuals.  There  are  eight  anterior  vertebrae  which  do 
not  enter  into  this  conjunction.  The  first  seven  (the  ordinary  cer- 
vical) are  free  in  their  movements.  The  eighth,  which  may  be 
regarded  as  the  first  dorsal,  is  placed  obliquely  between  the  last 
cervical  and  the  first  of  the  fixed  vertebrae  of  the  dorsal  buckler, 
which  shortens  it  anteriorly ;  behind,  its  spinous  apophysis  is  elon- 
gated, and  enlarges  a  little  to  attach  itself  by  synchondrosis  to  a 
tubercle  of  the  first  of  the  plates  of  the  intermediate  series  of  the 
plastron. 

The  first  of  these  fixed  vertebrae,  which  is  the  second  dorsal,  is  still 
rather  short,  and  carries  also  its  proper  annular  part,  the  spinous 
apophysis  of  which,  shorter  than  the  preceding,  attaches  itself  to  the 
second  plate  by  a  cartilage.  This  second  plate,  narrower  than  the 
first,  forms  but  one  bone  with  an  annular  part  which  is  below,  and  of 
which  the  anterior  portion  is  articulated  by  two  small  apophyses  with 
the  articular  apophyses  of  the  second  dorsal    This,  properly  speaking, 


is  the  annular  portion  of  the  third  dorsal  vertebra;  but  the  bod;  of 
this  third  vertebra  is  only  articulated  by  its  anterior  moiety  with  the 
posterior  moiety  of  this  third  annular  part,  and  by  its  posterior  moiety 
it  is  articulated  to  the  anterior  moiety  of  the  fourth  annular  portion ; 
and  this  alternation  continues,  so  that  the  body  of  the  fourth  vertebra 
responds  to  the  annular  portions  of  the  third  and  the  fourth,  the  body 
of  the  fifth  to  the  annular  portions  of  the  fourth  and  fifth,  and  so  on 
to  the  tenth. 

But  it  is  necessary  to  distinguish  in  the  ribs  the  plate  included  in 
the  buckler,  and  a  small  branch  which  proceeds  from  its  lower  sur- 
face, and  which  represents  what  is  termed  the  head  of  the  bone  in  the 
ordinary  ribs.  This  bead  is  always  articulated  between  two  bodies  of 
vertebnc  The  first  of  all  these  ribs  has  only  this  small  branch,  with- 
out having  any  plate  belonging  to  it  in  the  buckler,  excepting  only  in 
some  of  the  Emyda,  where  may  be  seen,  between  the  Erst  and  second 
longitudinal  plate,  and  the  first  or  second  widened  rib,  a  small  piece 
which  can  only  represent  the  enlarged  portion  of  this  first  rib,  but 
which  does  not  belong  to  its  head.  It  is  articulated  between  the 
eighth  vertebra  or  first  dorsal,  and  the  first  fixed  vertebra,  and  by  its 
other  extremity  applies  itself  to  the  internal  surface  of  the  second  rib. 
This  last  has  a  plate  which  incorporates  itself  by  its  anterior  border 
with  the  first  of  the  longitudinal  series,  by  its  spinal  border  with  the 
second  piece  of  that  series  or  the  annular  portion  of  the  third  vertebra, 
and  by  its  head  between  the  body  of  the  second  vertebra  and  that  of 
the  third.  The  succeeding  ribs  observe  the  same  law,  are  articulated 
by  means  of  their  head  between  the  body  of  one  vertebra  and  that  of 
the  succeeding  vertebra,  and  incorporate  themselves  by  means  of  their 
dilated  part  with  the  plate  which  represents  the  annular  portion  of  the 
second  of  these  two  vertebra; :  and  this,  Cuvier  observes,  is  a  return 
to  the  general  law  ;  for  in  man  and  in  the  quadrupeds  the  ribs  are 
articulated  by  their  head  between  two  vertebra;,  and  by  means  of 
their  tuberosity,  with  the  transverse  apophysis  of  the  second  of  the 
two.  The  dilated  portions  of  the  ribs  of  the  tortoise,  in  the  part 
where  they  are  incorporated  with  the  plates  of  the  longitudinal  series, 
represent,  then,  the  tuberosities  of  the  ribs  of  mammals.  The  ninth 
plate  of  the  longitudinal  series,  which  belongs  to  the  tenth  dorsal,  is 
the  last  with  which  a  pair  of  the  dilated  ribs  is  incorporated  ;  and  this 
last  is  the  ninth  in  all,  or  the  eighth  of  those  which  enter  into  the 
composition  of  the  dorsal  buckler.  It  is  directed  from  its  posterior 
border  backwards,  and  embraces  again  the  succeeding  plates,  with 
the  external  edges  of  whkh  it  becomes  incorporated  :  but  these  three 
plates  do  not,  any  more  than  the  first,  serve  to  complete  the  vertebral 

The  tenth  rib,  attached  between  too  bodies  of  the  tenth  and 
eleventh  vertebra,  produces  no  plate  and  enters  not  into  the  com- 
position of  the  dorsal  buck  ler.  Like  the  first,  it  has  only  a  portion 
of  the  head,  and  is  joined  by  its  other  extremity  to  the  internal 
surface  of  the  ninth. 

The  eleventh  vertebra  after  the  cervical  is  the  only  one  that  can 
be  termed  lumbar;  it  carries  no  rib.    In  the  Turtles,  its  annular 

Cirtion  again  gives  a  plate  to  the  longitudinal  series  of  the  dorsal 
nckler,  and  is  the  tenth  and  the  smallest  of  tile  pieces  of  this  series. 
The  twelfth  and  thirteenth  vertebras  are  the  sacral.  At  their  sides 
are  attached  two  lateral  pieces  sufficiently  similar  to  the  heads  of  the 
ribs,  but  stronger,  especially  the  first,  and  convex  at  the  end,  in  order 
to  their  union  with  the  posterior  and  upper  angle  of  the  ossa  ilii. 
Their  annular  portion  is  close  and  complete,  and  is  not  incorporated 
with  the  plates  of  the  buckler  which  fallow  that  of  the  eleventh 
vertebra.  The  vertebra  of  the  tail  are  free,  like  those  of  the  neck  : 
hence  the  plates  of  the  longitudinal  series,  which  follow  the  tenth, 
do  not  adhere  to  the  vertebra?,  and,  if  they  belong  thereto,  only  so 
belong  by  a  metaphysical  relation,  and  accordingly  they  may  be 
considered  as  having  been  dismembered.  So  of  the  first  of  all  the 
plates  of  the  series.  It  only  furnishes  an  attachment  to  the  annular 
portion  by  synchondrosis,  otherwise  close  and  complete,  of  the  first 
dorsal  vertebra  ;  and  if  one  would  regard  it  as  belonging  thereto,  it 
would  be  necessary  to  consider  it  as  dismembered. 

The  Turtles  have  three  longitudinal  plates  after  the  tenth,  making 
thirteen  in  all ;  but  the  second  is  sometimes  divided  into  two,  and 
the  ninth  also,  which  increases  their  number  to  fifteen. 

Cuvier  found  fourteen  in  some  of  the  Emydes,  the  Enys  icrrota  for 
instance ;  but  the  eleventh  and  twelfth,  he  adds,  are  very  small  in 
them.  There  is  but  a  single  one  after  the  tenth  in  the  Land-Tortoises 
and  the  Chdgdei,  so  that  they  have  only  eleven  in  all.  It  sometimes 
happens  that  one  or  two  of  these  plates  are  not  seen  externally. 
Thus  in  the  Box-Tortoises,  the  two  ribs  of  the  last  pair  are  joined  to 
each  other,  and  thus  cover  the  ninth  plate  ;  and  in  this  respect  many 
modifications  occur  in  the  same  species;  of  which  Bojanus  baa,  in 
his  third  plate,  given  many  examples  taken  from  the  European 
Tortoise. 

In  Chflyi  the  last  and  penultimate  rib  are  attached  to  the  eighth 
plate,  and  the  ninth  remains  hidden.  In  both  cases  the  tenth  and 
the  eleventh  subsist  as  ordinarily. 

In  the  Turtles,  the  eight  pairs  of  ribs  and  the  thirteen  plates  of 
the  longitudinal  series  form  a  slightly  convex  oval  buckler,  a  little 
narrowed  backwards.  The  ribs  are  not  incorporated  throughout 
their  length,  a  narrow  fraction  remains  towards  their  exterior,  and 
tho  intervals  between  this   portion   and  that   of  the   anterior   and 
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posterior  ribs  are  filled  up  by  a  cartilaginous  membrane  only.  It  is 
only  in  extreme  old  age  that  some  are  widened  to  the  end.  Cuvier 
had  sometimes  seen  the  first  three  and  a  part  of  the  fourth  in  this 
state. 

In  the  Fresh- Water  Tortoises  and  in  Chdyi  the  buckler  is  entirsly 
filled  up  in  time,  and  the  ribs  incorporate  themselves  throughout 
their  length,  between  each 
other  and  with  the  marginal 
pieces.  The  ossification  pro- 
ceeds still  faster  in  the  Land- 
Tortoises,  and  it  is  only  in 
their  youth  that  vacant  spaces 
are  observed  between  the  ex- 
ternal parts  of  their  ribs.  I 

The  Sternum  Plastron,  or 
Breast- PI  ate  is  always  com- 
posed of  nine  pieces,  of  which 
eight  are  pairs,  and  the  ninth 
is  odd  and  always  placed  be- 
tween the  four  anterior  ones, 
with  the  first  two  of  which 
it  generally  coheres,  when 
it  is  not  articulated  with  the      Curapane  of  Triaayx  seen  ftom  below. 

cording  to  the  genera  and 

In  the  Land  and  Fresh-Water  Tortoises  and  in  Chdyt  they  only 
leave  vacancies  between  each  other  in  early  youth,  when  they  are 
formed  by  bony  rays  shooting  in  various  directions  in  the  still 
cartilaginous  disc  of  the  plastron,  like  the  bones  of  the  cranium  in 
the  fectus  of  mammals;  but,  with  age,  these  rays  join  each  other 
from  every  side,  and  form  a  disc  compact  in  all  its  parts,  which 
unites  itself  by  a  more  or  less  considerable  extent  on  each  side  to  the 
dorsal  buckler. 

In  the  Turtles,  and  in  the  ZWonyea,  or  Soft  Tortoises,  these 
radiating  expansions  do  not  unite  throughout ;  and  even  when 
the  four  pieces  on  each  side  unite  together  and  the  odd  piece  is  joined 
to  those  of  the  first  pair,  there  remains  in  the  middle,  between  them 
all  and  on  each  side  between  them  and  toe  dorsal  buckler,  great 
spaces  which  are  filled  up  by  cartilage  only. 

Vertebra:. — The  atlas  is  composed  of  four  pieces.  The  first  two, 
united  above  in  a  slight  spinous  prominence,  after  having  surrounded 
the  vertebral  canal,  and  each  having  given  backwards  its  articular 
apophysis,  concur  with  a  third  very  small  one  in  the  formation  of  a 
ring  for  the  reception  of  the  condyle  of  the  head  :  Cuvier  calls  it  a 
ring,  because  in  the  skeleton  this  foeset  is  open,  and  its  bottom  filled 
by  a  fourth  piece,  which  is  a  true  body  of  a  vertebra  without  the 
annular  portion,  and  which,  presenting  an  anterior  convex  surface  in 
the  apace  here  noticed,  is  articulated  behind  by  a  concave  surface  on 
the  body  of  the  axis.  This  piece,  analogous  to  what  we  have  already 
Been  in  the  crocodile,  represents,  he  observes,  the  odontoid  apophysis 
of  the  axis  of  mammals.  At  their  junction,  there  is  besides,  attached 
below,  a  small  bone  formed  nearly  like  a  patella  (rotule). 

The  axis  and  the  succeeding  vertebras  are  composed  of  a  nearly 
rectangular  body,  carinated  below,  concave  in  front,  convex  behind, 
and  of  an  annular  portion,  which  remains  distinct  from  the  body 
throughout  life,  by  means  of  two  sutures,  is  elevated  above  by  a 
crest  in  lieu  of  a  spinous  apophysis,  and  whose  anterior  articular 
apophyses,  placed  at  first  under  the  posterior  portions  of  the  preceding 
vertebra,  raise  themselves  obliquely  to  embrace  them  slightly  up  to 
the  sixth,  and  nearly  resume  their  horizontal  position  in  the  two 
succeeding  ones.  At  the  anterior  angle  of  each  side  of  the  body  is  a 
small  facet,  common  to  the  body  and  the  annular  portion. 

The  vertebral  adhering  to  the  dorsal  buckler  have  their  body  wide 
and  feebly  carinated  in  the  Marine  and  Fresh- Water  Tortoises:  in 
these  last  it  is  even  flattened  in  the  anterior  ones.  It  is  also  wide 
and  with  but  little  convexity  in  Triont/x,  and  Chdyt  has  it  wide  and 
elevated  longitudinally  into  a  small  crest.  But  there  are  Land- 
Tortoises  (Teiludo  geomctriea  and  T.  radiala)  in  which  it  is  exces- 
sively compressed,  and  does  not  even  join  itself  throughout,  except 
by  a  membranous  partition,  to  the  pieces  of  the  middle  row  of  the 
buckler,  these  pieces  only  affording  each  two  narrow  lamina),  and 
descending  on  each  articulation  of  the  two  bodies.  It  is  in  a  fold  of 
the  lower  portion  of  this  membrane,  between  these  vertical  laminae, 
and  in  a  semicanal  hollowed  at  the  upper  part  of  the  bodies,  that  the 
spinal  marrow  goes. 

In  the  other  sub-genera  the  pieces  of  the  longitudinal  series  of  the 
dorsal  buckler  afford  more  complete  vertical  partitions,  which  form 
with  the  bodies  a  continuous  bony  canal,  the  nerves  of  which  go  out 
through  holes  which  remain  between  the  lamma>. 


flattened,  and  without  a  spine  above,  tho  anterior  articular  apophyses 
of  which  obliquely  embrace  below  the  posterior  apophyses  of  the 
preceding  vertebra,  and  of  two  transverse  short  apophyses,  articulated 
on  each  side  on  the  suture,  which  joins  the  body  to  the  annular  ring 
Cuvier  counted  S3  caudal  vertebral  in  TattuJt  Graca,  T.  Indica,  and 
other  Land-Tortoises,  and  as  many  as  27  in  Tatudo  radiaia.    Be 


i  only  13  in  the  Fresh-Water  and  Marine 


Bonn  of  t!io  Extremities. — The  bone  which  goes  from  the  dorsal 
buckler  to  the  sternum  is  suspended  by  a  ligament  under  the  dilata- 
tion of  the  second  rib,  but  in  front  of  the  first,  which,  u  we  have  seen, 
consists  only  of  a  head  articulated  under  the  second  ;  ao  that  in  some 
respects  this  bone  is  outside  the  thorax.  There  is  sometimes  in  the 
ligament  by  which  it  is  attached  one,  and  even  two,  peculiar  bones. 
This  bono  is  at  first  nearly  cylindrical :  it  proceeds  forwards,  and 
after  having  afforded  on  its  external  surface  a  portion  of  the  articular 
facet  which  receives  the  head  of  the  humerus,  it  goes  with  a  more 
or  less  strong  inward  bend  to  attach  its  other  extremity  to  the  internal 
surface  of  the  sternum,  towards  the  lateral  angle  of  the  odd  piece. 
The  rest  of  the  facet  for  the  articulation  of  the  humerus  is  furnished 
by  another  bone,  which  is  directed  more  or  less  obliquely  backwards 
and  towards  the  mesial  line,  widening  into  a  fan-shape,  and  which 
thus  lies  nearly  parallel  to  the  sternum.  The  osseous  branch  which 
comes  from  the  bony  buckler,  is,  according  to  Curler's  self-corrected 
opinion,  the  shoulder-blade,  and  the  part  which  it  offers  beyond  the 
articular  fosset  is  its  acromion.  The  flattened  bone  which  is  directed 
backwards  is,  he  adds,  incontestably  the  coracoid  bone :  and  he 
further  remarks  that  all  the  muscles  which  proceed  from  these  bones 
to  go  to  the  arm  are  respectively  the  same  as  in  birds,  whatever 
changes  they  have  undergone  in  their  position  relatively  to  the 
horizon  in  their  size  and  in  their  figure.  Caviar  considers  that  it 
remains  to  be  known  whether  there  is  a  clavicle  or  not. 

The  three-branched  shoulder,  the  nearly  cylindrical  shoulder-blade, 
the  acromial  portion  nearly  equal  in  volume  to  the  rest  of  the 
shoulder  blade,  are  characteristic  of  the  Tortoises.  There  ia  nothing 
parallel  to  this  conformation  in  the  other  animals,  because  there  ia 
no  other  shoulder  situated  within  the  thorax.    The  varied  forma  of 
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these  parts  afford,  Cuvier  observes,  very  good  characters  for  the  sub- 
genera ;  and  he  details  the  modifications  characteristic  of  the  Marine 
Tortoises,  the  Laud-Tortoises,  the  Fresh-Water  Tortoises,  Ckdy,  and 
Trumps. 

The  humerus  of  the  Tortoises  is  required  to  turn  singularly  upon 
its  oris,  in  order  to  place  the  fore  foot  in  the  position  required  by  the 
bony  cuirass,  which  only  leaves  a  narrow  passage  for  it.  The  result 
is  that  its  internal  tuberosity  is  become  posterior  and  superior,  and 
that  the  external  tuberosity  ia  become  internal  and  also  posterior. 
The  head  of  the  bone  goes  out  of  the  axis  more  than  in  any  other 
animal,  and  that  towards  the  posterior  face  which  in  the  ordinary 
position  ia  ths  superior  one.  It  presents  the  segment  of  a  sphere, 
and  is  very  convex.     The  two  tuberosities  are  very  large,  very  pro- 

C;ing,  and  leave  between  a  concavity,  as  there  is  one  backwards, 
ween  the  condyles  of  the  humerus  in  the  greater  part  of  the 
mammals.  The  internal  tuberosity — become,  as  has  been  pointed 
out,  posterior — is  the  largest.  It  has  the  form  of  a  long  obtuse  crest, 
analogous  to  the  deltoidearj,  and  which  receives  the  same  muscles. 
The  other  tuberosity  forms  a  crest  also,  but  much  shorter.  Both 
are  near  the  head.  The  body  of  the  bone  is  bent ;  and  its  concavity, 
which  in  man  would  be  anterior,  is  ordinarily  found  inferior.  The 
opposed  surface  is  convex.  Above  it  is  a  small  hollow  opposite  the 
end  of  the  fossa,  which  is  between  the  two  tuberosities.  The  lower 
part  of  the  bone  ia  widened  and  a  little  flattened  from  before  back- 
wards. On  the  external  border  is  a  furrow,  not  much  developed  in 
the  Land -Tortoises ;  deeper  in  the  Emydt;  the  Chttydtt,  and  the 
Trivnyca ;  and  which  in  the  Marine  Tortoises  nearly  separates  the 
lower  head  of  the  bone  into  two  unequal  parts.  This  furrow,  Cuvier 
observes,  is  perhaps  the  best  character  for  distinguishing  the  lower 
part  of  the  humerus  from  that  of  the  femur,  which  ia  without  i,t,  but 
which  in  every  other  point  offers  only  very  slight  differences.  Its 
lower  head,  transversely  oblong  and  of  uniform  convexity,  receives 
the  bones  of  the  fore-arm,  but  without  offering  two  distinct  facets. 

The  Trvmyea  do  not  differ  from  the  Land -Tortoises,  excepting  in 
having  the  tuberosities  more  apart.  Other  differences  ore  manifested 
in  Smyt  and  Chdyt,  for  which  we  refer  to  Cuvier's  work,  but  the 
humerus  of  the  Marine  Tortoises  cannot  he  passed  by  without  par- 
ticular  notice,  for  it  differs  from  that  of  all  the  other  Teitudinala  in 
being  not  bent  longitudinally,  but  nearly  straight;  in  having  its 
great  tuberosity  (the  analogue  of  the  small  or  internal  tuberosity  in 
man)  longer,  overreaching  the  head,  and  resembling  an  olecranon; 
and,  lastly,  in  having  the  other  tuberosity  shorter,  and  representing  a 
chevron-shaped  crest. 

There  are  always  two  bonse  in  the  fore-arm,  but  they  have  little 
motion  one  on  the  other.  They  are  placed,  when  the  animal  pro- 
gresses, so  that  the  ulna  forma  the  external  and  the  radius  the 
internal  border  of  the  arm. 

The  radius  has  a  semicircular,  slightly  concave,  upper  head,  a 
somewhat  slender  body,  and  the  lower  head  compressed  and  cut,  as 
it  were,  obliquely,  so  that  it  is  shorter  on  the  ulnar  side. 

The  ulna  is  compressed.  Its  upper  head  is  triangular  and  cut 
obliquely,  so  that  its  external  border  is  longer  upwards  than  the 
radial  border  without  having  a  true  olecranon.  This  border  is  tren- 
chant The  lower  one  is  cut  square.  Differences  occur,  as  in  Trionyx 
and  the  Chtlmu,  or  Marine  Tortoises. 

The  pelvis  ia  always  composed  of  three  distinct  bones,  contributing, 
as  in  the  Mammalia,  to  the  composition  of  the  cotyloid  fossa,  namely, 
an  elongated  os  ilium,  which  attaches  itself  by  ligaments  to  the 
transversal  processes  of  the  sacral  vertebral  and  the  neighbouring 
part  of  the  eighth  pair  of  the  dilated  ribs  ;  a  pubis  and  an  ischium, 
which  are  directed,  widening  as  they  proceed  towards  the  plastron, 
and  are  each  united  to  its  similar  piece.  At  tbo  point  of  union  for 
the  formation  of  the  cotyloid  cavity,  each  bone  has  three  faces  ;  one 
for  each  of  the  two  others  and  one  for  ths  cavity.  On  the  rest  of  the 
length  the  os  ilii  is  oblong,  the  ischium  proceeds,  widening  as  it  goes, 
directly  towards  the  symphysis,  and  the  pubis,  after  first  directing 
itself  forward,  makes  a  curve  towards  the  symphysis,  and  widens 
also  to  reach  it  Various  differences  occur  in  this  part  of  the  skeleton 
in  the  Land  and  Marine  Tortoises,  in  Chdyt,  and  in  Trionyx. 

The  femur  might  be  easily  mistaken  for  the  humerus  of  a  mammi- 
ferous  quadruped.  Its  oval  head  leaves  the  body  of  the  bone,  without 
being  precisely  separated  from  it,  by  a  narrow  neck.  In  lieu  of  the 
trochanter  there  is  a  transverse  crest,  but  little  elevated,  separated 
from  the  head  by  a  semicircular  depression.  The  middle  of  the  bone 
is  delicate  and  round,  nnd  the  lower  part  compressed  from  before 
backwards,  widening  by  degrees  to  form  the  lower  head,  which  is  a 
transverse  portion  of  the  cylinder  a  little  inflected  backwards. 
Differences  of  modification  occur  in  the  Fresh-Water  and  Marine 
Tortoises.  " 

The  two  bones  of  the  leg  are  nearly  straight  The  tibia  is  larger 
and  nearly  semicircular  above,  becoming  again  slightly  larger  below ; 
the  fibula  ia  more  compressed  and  wider  below.  The  first  presents  a 
elightly  concave  uniform  surface,  the  other  one  which  ia  slightly 
convex  and  rhomboids!  at  the  astragalus.  Modifications  occur  in  the 
Land -Tortoises,  in  Chrlyi,  in  Trimyx,  and  in  the  Uhtlmti. 

Bones  of  the  Fore  Foot, — The  differences  in  the  mode  of  progression 
required  corresponding  variations  in  the'bones  of  ths  fore  and  hind 
feet  especially.       Accordingly  we  find  that  in  the  Chelona  all  the 
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bones  of  the  wrist  are  flat  and  cut  nearly  square.  In  the  first  row 
are  two  bonea  adhering  to  the  ulna,  end  in  the  last  row  five  smaller 
onea,  supporting  the  fire  bonea  of  the  metacarpus.  There  is  besides 
an  intermediate  bone  under  the  first  ulnar  bone,  and  upon  the  aecoud 
and  third  of  the  last  row.  Cuvier  observes  that  this  would  seem 
to  correspond  with  that  dismembered  trapezoidal  bone  which  is 
found  iu  the  monkeys.  Lastly,  there  ia  a  great  semilunar  bone  out 
of  the  rank,  adhering  to  the  external  border  of  that  which  ia  above 
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metacarpal  of  tie  thumb  is  short  and  large  :  the  other*  are  long  and 
slender.  The  little  finger  has  two  phalanges,  and  ia  not  larger  than 
the  thumb;  the  three  others  are  elongated,  especially  the  middle 
finger;  and  the  whole  result  is  a  pointed  hand,  which  has  the  unguis! 
phalanx  of  the  thumb  and  forefinger  only  armed  with  a  claw. 

In  the  I.  and -Tortoises  there  are  but  two  phalanges  on  each  finger. 
There  axe  found  in  the  carpus  a  great  radial  or  semilunar  scaphoidal, 
two  ulnar  bonea  nearly  square,  fire  bones  of  the  second  row  sup- 
porting the  five  metacarpals,  and  an  intermediate  bone  placed  between 
the  great  radial,  the  first  cubital  or  ulnar,  and  those  which  carry  the 
third  and  fourth  metacarpal.  This  intermediate  bone,  according  to 
Cuvier,  is  often  anchylosed  with  the  semilunar  acaphoidal  bone. 
The  bones  of  the  metacarpus  are  even  ahorter  than  the  phalanges. 

In  the  Fresh- Water  Tortoises  the  three  mesial  fingers  have  then- 
three  phalangee  well  developed ;  but  there  are  only  two  belonging  to 
the  thumb  and  the  little  finger.  The  metacarpals  are  rather  long, 
and  the  two  external  ones  are  carried  on  a  single  bone  of  the  carpus  : 
nevertheless  the  last  row  consists  also  of  five  bones,  because  there  is 
one,  very  small,  externally  on  the  aide  of  the  thumb.  In  the  first 
row  the  ulna,  in  the  European  Tortoise  at  least,  carries  four  bonea — 
two  large  ones,  a  small  intermediate  one,  and  another  small  one  out 
of  the  rank ;  but  there  are  other  species,  Trtludo  davia  for  instance, 
where  the  two  small  ones  do  not  appear.      The  great  radial  or  eerni- 
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Skeleton  and  Carapace  of  CM™  Caouaaa,  teta  from  below, 
the  metacarpal  of  the  little  finger.  It  is  a  true  pisiform  bone, 
although  a  little  descended.  Between  that  which  is  on  the  metacarpal 
of  the  thumb  and  the  radius  there  is  for  a  long  time  nothing  but  liga- 
ments, and  one  does  not  see  the  great  semilunal  scaphoidal  which 
may  be  observed  in  the  other  sub-genera  :  but  with  age  a  email  radial 
bona  shows  itself  in  this  place.  Very  large  individuals  have  also  the 
two  penultimate  bones  of  the  second  row  snchyloeed  together.    The 
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the  inside  of  the  carpus  at  the  side  of  the  bone  named  by  Cuvier 
intermediate ;  and  that  the  little  finger  baa,  like  the  three  inter- 
mediate ones,  three  phalanges. 

The  Trionycrt  have  also  the  radial  bone  re-entering  at  the  aide  of 
the  intermediate  bone.  Their  first  three  fingers  have  their  three 
phalanges  large,  wide,  and  pointed  to  cany  the  claws ;  the  fourth  has 
four  phalanges,  all  rather  slender ;  and  the  last  three. 

Hind  Feet Cuvier  remarks  that  in  the  Chdonia,  generally,  the 

calcaneum  ia  without  any  backward  prominence,  to  that  their  tarsus 
is  flat  like  a  carpus. 

In  the  t'htlona  it  is  composed  of  six  or  seven  bones,  if  the  first  of 
the  little  toe  be  counted  :  two  in  the  first  row,  of  which  the  largest, 
nearly  rbomboidal  and  answering  equally  to  the  tibia  and  fibula,  is 
the  astragalus  ;  the  smaller,  which  is  square  and  articulated  only  to 
the  fibula,  is  the  sole  vestige  of  a  calcaneum.  In  the  second  row  there 
ire  four :  three  wedge-shaped  for  the  metacarpals  of  the  great  toe 
md  the  two  next  toes,  and  one  larger  for  the  two  last  metatarsals. 
The  bones  of  the  metatarsus  of  the  great  and  little  toes  are  ahorter 
than  the  others,  and  singularly  wide  and  fiat.  That  of  the  little  toe 
however  may  be  taken  for  one  out  of  the  nmk  of  tie  tarsus.  In  this 
last  case  the  little  toe  would  have  but  two  phalanges,  otherwise  three 
like  the  others.  The  great  toe  has  but  two.  It  carries  a  claw,  and 
eo  does  the  next  toe.  The  two  succeeding  toes  have  still  their  last 
phalanges  rather  large,  although  without  claws,  but  the  last  has  that 
phalanx  very  small. 

In  the  Lsnd-Tortoisee  the  bone  analogous  to  the  astragalus  is  larger 
and  thick i: r ;  and  the  fibular  bone  on  the  analogue  of  the  heel  is 
smaller.  The  four  other  bones  exist,  and  that  here  called  the  meta- 
tarsal of  the  little  toe  seems  to  make  up  the  suite  by  its  position  and 
figure.  It  sometimes  carries  a  vestige  of  a  toe  formed  of  one  piece, 
which  seemed  to  Cuvier  to  be  wanting  in  many  species.  The  meta- 
tarsal of  the  great  toe  ia  very  short  and  not  flattened  ;  the  others  are 
ratner  longer.  None  of  the  four  existing  toes  has  mora  than  two 
phalanges. 

The  tarsus  of  the  Fresh-Water  Tortoises  is  nearly  the  same,  except 
that  the  fibular  ossicle,  or  calcaneum,  when  it  is  not  united  to  the 
astragalus,  is  larger;  that  the  ossicle  which  serves  as  a  vestige  of  the 
little  toe  ia  longer ;  and  that  the  three  toes  which  succeed  die  great 
toe  have  their  phalanges  very  distinct 

In  the  tarsus  of  the  Ti-ionyca  the  fibular  bone  descends  outside  the 
three  cuneiform  or  wedge-shaped  bones,  and  carries  half  the  head 
of  the  third  metatarsal  and  the  whole  of  that  of  the  fourth.  At  its 
external  border  a  large  square  bone  adheres,  that  about  which  Cuvier 
expressed  a  doubt  whether  it  was  a  metatarsal  bone  or  one  out  of 
the  rank.  It  carries  the  fifth  metataraal  on  the  first  phalanx  of  the 
little  toe  ;  but  in  this  case  the  little  toe  would  have  three.  It  is  true, 
-  adds,  that  the  fourth  toe  has  four,  without  counting  its  meta- 
tarsal The  great  toe  has  two,  and  the  two  succeeding  toes  three 
In  all  three  the  last  is  Urge,  wide,  and  pointed  to  carry  a  claw. 
In  the  fourth  and  fifth  toe  this  last  phalanx  is  very  small  and  without 

In  the  Matamata  {Ckibjt)  the  fourth  toe  ia,  like  the  two  preceding, 
somposed  of  three  phalanges,  and  armed  with  a  claw ;  the  fifth  also 
has  three  phalanges,  and  it  would  even  have  four  if  one  regarded  the 
'  >  whichCuvierhas  expressed  his  doubta  as  a  tarsalbone;  but 
is  very  small,  cartilaginous,  and  without  a  nail.  The  tarsus 
is  the  same  as  in  Trtonyx,  with  this  difference  that  the  analogues  of 
the  astragalus  and  the  calcaneum  are  divided  transversely  each  into 
two  bones;  so  that  what  is  detached  from  the  calcaneum  forms  a 
fourth  cuneiform  bone  for  the  fourth  metatarsal,  and  that  which  is 
detached  from  the  astragalus  is  a  true  scaphoid,  which  carries  the 
first  three  cuneiform  bones. 
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Muscular  System. — We  hare  seen  that  the  shoulder-blade  is  inter- 
nal in  the  tortoises,  that  is,  it  is  placed  on  the  inside  of  the  ribs ;  the 
muscles,  consequently,  of  the  head  and  neck,  instead  of  being  attached 
upon  the  ribs  and  spine,  as  in  the  other  Vertebrata,  are  attached 
beneath  them ;  the  same  observation  holds  as  to  the  bones  of  the 
pelvis  and  the  muscles  of  the  thigh ;  so  that,  to  use  Cuvier's  expression, 
a  tortoise  may  be  termed,  in  this  respect,  "  un  animal  retourne* " — an 
animal  turned  inside  out,  or  rather,  so  to  speak,  outside  in. 

The  progressive  motions  to  be  accomplished  by  the  bony  and  mus- 
cular apparatus  of  the  tortoises  are  those  of  walking  and  swimming 
or  paddling. 

The  walk  of  a  tortoise  is  proverbially  slow,  such  as  might  be 
expected  from  a  reptile  whose  limbs  are  so  imperfectly  developed. 
Short,  and  placed  at  a  great  distance  from  the  centre,  they  form  a 
sort  of  short  crutches,  calculated  to  drag  the  unwieldy  body  gradually 
along,  and  if  the  animal  be  turned  on  its  back  it  becomes  almost 
helpless.  The  feet  are  little  better  than  stumps,  the  toes  being  only 
indicated  externally  by  what  may  be  termed  a  collection  of  hoofs, 
placed,  as  in  the  elephants,  on  the  circumference  of  the  apology  for  a 
foot,  and  which  serve,  so  to  speak,  as  a  sort  of  grapplings  to  hold  on 
the  surface  of  the  ground  and  drag  the  armed  trunk  onwards.  We 
hardly  need  add  that  progression  in  a  vertical  direction  is  impossible ; 
but  many  tortoises  can  burrow  with  some  difficulty. 

Nor  is  this  slowness  out  of  place  :  the  preservation  of  the  animal 
is  provided  for  by  the  very  strong  bony  carapace  and  plastron  pro- 
tecting the  whole  body,  and  only  suffering  the  head,  tail,  and  four 
feet  to  be  protruded  from  its  anterior  and  posterior  part  and  its  four 
angles ;  these  protruded  parts  can  be  withdrawn  into  the  shell  upon 
the  approach  of  danger,  and  the  animal  then  rests  secure  in  its  portable 
arched  castle,  leaving  the  enemy  to  the  hopeless  task  of  besieging  a 
garrison  that  can  remain  for  months  without  food.  A  large  Land- 
Tortoise  can  defy  the  whole  animal  world  except  man,  from  whom 
nothing  is  safe. 

The  most  complete  defence  is  made  by  the  Box-Tortoises ;  for  in 
them  the  pieces  wnich  form  the  sternum  are  moveable,  and  may  be 
compared  to  doors  or  hinged  lids,  which  shut  upon  the  carapace  and 
thus  form  a  sort  of  closed  coffer  in  which  the  head,  neck,  tail,  and 
feet,  in  short,  the  only  exposed  parts,  can  at  will  be  inclosed  far  more 
securely  than  a  snail  in  its  shell. 

But  this  slowness  is  confined  to  the  Terrestrial  Tortoises ;  for  the 
aquatic  species  swim  with  great  facility  on  or  below  the  surface ;  and 
some,  Chdone  and  Sphargis  for  instance,  with  rapidity.  But  the  well- 
developed  flipper  that  enables  the  Marine  Tortoise  to  oar  its  way  with 
swiftness,  is  even  a  worse  organ  for  land  progression  than  the  clumsy 
foot  of  a  Land-Tortoise.  Not  but  that  they  will  shuffle  back  to  the 
sea,  which  they  have  only  occasion  to  leave  in  order  to  deposit  their 
eggs,  at  a  good  pace,  and  they  will  deal  heavy  blows  with  their  flippers 
to  those  who  attempt  to  stop  them  (for  they,  as  well  as  the  Land- 
Tortoises,  are  very  strong),  as  those  who  have  been  foiled  in  turning 
turtles,  have  known  to  their  cost. 

But  however  powerfully  the  muscles  which  act  upon  the  head,  tail, 
and  extremities  are  developed  in  this  order  of  reptiles,  those  of  the 
abdomen,  as  might  indeed  be  expected,  have  little  extent,  and  those 
of  the  ribs,  as  might  also  be  divined,  are  non-existent ;  for  nature  does 
nothing -in  vain  :  but  the  square  muscle  of  the  loins,  whose  principal 
office  in  mammals  is  to  move  the  lumbar  vertebras,  acts  in  the  tor- 
toises, which  have  those  vertebras  fixed,  in  another  direction,  and  is 
employed  in  drawing  up  the  moveable  os  ilii ;  and  the  straight  muscle 
(rectus  abdominis)  which  extends  from  the  pubis  to  the  sternum, 
moves  the  whole  haunch  in  the  greater  part  of  the  Tatudinata. 

Digestive  System. — The  Chdonia  have  no  teeth,  although  there  are 
often  a  median  groove  and  denticulated  projections  and  holIowB ;  but 
the  mandibles  are  covered  with  a  horny  case,  as  in  the  birds.  The 
Chclydcs  and  the  Trionyca,  though  they  have  the  horny  covering, 
have  the  mouth  furnished  with  soft  skin  so  as  to  form  a  kind  of  lips. 
The  muscles  that  work  the  lower  jaw,  which  is  the  only  moveable 
one,  are  very  powerful  in  many  of  the  species ;  and  the  force  with 
which  the  great  Turtles  and  many  other  Chelonians  grasp  a  solid 
body  in  their  vice  of  a  mouth  is  prodigious.  The  Chdydet  are  the 
only  Tatudinata  which  have  the  jaws  flat  and  the  gape  of  the  mouth 
very  wide. 

The  food  with  which  the  Chdonia  have  to  deal  is  various,  and 
there  are  modifications  in  the  digestive  organs  accordingly.  The 
CheUmes  and  Testudines  generally  prefer  a  vegetable  diet.  The  Tri- 
onyces  and  Chdydet  prey  upon  fishes  and  small  aquatic  birds ;  and  the 
Emyda  attack  the  weaker  animals,  such  as  Crustaceans,  Insects, 
Worms,  and  Mollusks. 

These  aliments  are  submitted  in  the  Terrestrial  Tortoises  and  in 
the  Chelonians  to  the  trenchant  horny  bill,  well  fitted  to  mince  up 
vegetable  fibre,  assisted  by  the  tongue,  which  draws  the  food  into  the 
mouth  and  the  horny  grooves  and  hollows  of  the  jaws ;  the  Trionyct* 
and  Emydet  seize  their  living  prey  in  their  sharp-edged  beaks  and  tear 
it  to  pieces  with  the  cutting  and  pointed  claws  of  their  fore  feet : 
some  of  these  dart  out  their  head  and  long  neck  upon  their  prey  from 
an  ambush ;  or,  stealing  along  like  the  cats  till  they  come  within 
reach,  suddenly  extend  their  destructive  apparatus  with  unerring  aim. 
The  Chdydet,  whose  fleshy  jaws  are  flat,  swallow  their  prey  whole, 
and  in  this  respect,  as  well  as  in  the  general  conformation  of  the  head 


and  the  os  hyoides,  they  resemble  the  Toads,  and  especially  the  Pipas, 
like  which  they  are  obliged  to  be  content  with  a  victim  of  small 
dimensions  suited  to  the  calibre  of  their  mouth,  which  is,  in  truth, 
sufficiently  large.  They  are  said  never  to  seize  their  prey  till  they 
are  satisfied  by  its  motions  that  it  is  alive,  for  they  never  feed  on 
carcasses. 

The  tongue  of  the  tortoises  is  fleshy,  like  that  of  the  parrots,  and 
its  nervous  papillae  are  very  distinct.  The  oesophagus  is  short,  and  in 
the  Chelonians  is  furnished  internally  with  a  number  of  close-set  car- 
tilaginous points,  directed  so  as  to  prevent  the  regurgitation  of  the 
food  towards  the  stomach,  which  has  a  transverse  position.  The 
intestines  are  long;  the  cloaca  is  situated  beneath  the  tail,  and 
rounded,  and  internally  is  found  the  orifice  of  canals  which  terminate 
in  the  cavity  of  the  peritoneum.  The  liver  is  voluminous,  forming 
two  masses  or  lobes  placed  transversely  below  the  heart  and  in  front 
of  the  junction  of  the  oesophagus  with  the  stomach.  The  pancreas  is 
a  very  large  gland,  and  the  spleen  is  rounded,  median,  and  situated 
at  a  considerable  distance  from  the  liver.  The  chyle  is  translucid 
and  aqueous  in  the  vegetable  feeders,  but  of  a  white  and  milky  tint  in 
those  species  whioh  feed  on  animals. 

The  power  of  abstinence  in  this  order  of  Reptiles  is  very  great 
Messrs.  Dumeril  and  Bibron  state  that  they  have  seen  a  Long-Necked 
Emys  remain  more  than  a  year  without  food ;  and  Redi  kept  Land- 
Tortoises  fasting  for  eighteen  months. 

Circulating  System. — The  heart  in  the  Chdonia  is  composed  of 
two  auricles,  and  one  ventricle  with  two  unequal  chambers  which 
communicate  together.  The  blood  of  the  body  enters  into  the  right 
auricle  and  that  of  the  lung  into  the  left ;  but  both  these  modifica- 
tions of  blood  mingle  more  or  less  in  passing  by  the  ventricle. 

Respiratory  System. — Cuvier  remarks  that  the  quantity  of  respira- 
tion in  Reptiles  is  not  fixed,  like  that  of  Mammals  and  Birds,  but 
varies  with  the  proportion  of  the  diameter  of  the  pulmonary  artery 
compared  with  that  of  the  aorta.  Thus,  he  observes,  the  Tortoises 
and  the  Lizards  respire  much  more  than  the  Frogs. 

The  lungs  are  of  great  extent,  and  placed  in  the  same  cavity  with 
the  abdominal  viscera.  We  have  seen  that  the  thorax  is  immoveable, 
in  the  greater  number  at  least,  and  the  inlaid  fixed  ribs  can  give  no 
assistance  in  respiration  in  the  full-grown  normal  forms.  It  is  there- 
fore by  the  play  of  the  parts  about  the  mouth  that  the  Chdonia 
respire,  and  here  the  complicated  os  hyoides  is  called  into  prominent 
action.  The  jaws  are  closed,  and  the  animal  alternately  elevates  and 
depresses  the  os  hyoides ;  the  first  movement  lets  the  air  enter  by 
the  nostrils,  and  the  tongue  then  closing  their  interior  aperture,  the 
second  movement  compels  the  air  to  penetrate  into  the  lungs.  In 
short,  the  Tortoises  swallow  or  gulp  down  the  air  necessary  for  their 
respiration  like  Frogs. 

John  Hunter,  in  his  '  MS.  Catalogue/  observes  that  the  vessels  of 
the  lungs  of  those  animals  whose  whole  blood  passes  through  them 
are  confined  to  the  lungs,  and  lungs  only,  as  distinctly  as  if  the  lungs 
were  a  separate  animal ;  but  this,  he  adds,  is  not  the  case  with  the 
Amphibia,  "for,"  says  he,  "we  find  the  vessels  of  the  lungs  of  the 
Turtle  communicate  with  those  of  other  parts,  such  as  the  vessels  of 
the  oesophagus,  which  shows  that  the  blood  of  that  part  is  not  so 
perfect  in  them  as  in  others.  From  this  it  must  appear  that  the  lungs 
are  not  of  that  consequence  in  this  class  of  animals  that  they  are  in 
the  more  perfect,  for  the  lungs  themselves  appear  to  share  in  common 
with  the  other  parts.  Some  of  the  blood  wnich  just  came  from  the 
lungs  returns  back  again  to  them,  which  would  appear  to  answer  no 
purpose ;  and  on  the  other  hand  a  considerable  quantity  of  the  blood 
which  had  undergone  the  general  circulation  (and  therefore  would  appear 
to  require  refinement)  just  returns  through  the  same  course.  It  would 
appear  from  this  admixture  that  it  was  not  necessary  that  the  whole 
of  the  blood  should  have  undergone  a  thorough  change  for  its  greatest 
motion;  yet  we  do  not  see  why  the  lungs  should  have  a  part  of  their 
blood  of  the  perfect  kind.  The  cells  of  the  lungs  of  the  Amphibia 
seem  to  increase  in  size,  the  farther  from  the  trunk  or  trachea,  so  that 
the  trachea  and  its  ramifications  bear  no  proportion  between  them  and 
the  cells." 

Brain,  Nervous  System,  and  Senses. — In  the  Chdonia  generally,  the 
vertical  height  of  the  capacity  of  the  cranium  is  greater  than  in  the 
other  Reptiles;  but  in  the  Sea-Tortoises,  or  Turtles,  the  mass  of  the 
encephalon  does  not  entirely  fill  it,  and  the  highly  vaulted  bones  are 
rather  destined  to.  serve  as  solid  points  of  resistance  to  the  upper 
beak,  and  to  the  powerful  action  of  the  muscles  which  act  upon  the 
lower  jaw.  The  mass  of  the  encephalon  is  less  elongated  and  more 
compact  than  in  the  serpents.  Bojanus,  in  his  work  on  the  '  Anatomy 
of  the  European  Emys,'  has  shown  that  the  great  sympathetic  or 
ganglionic  series  of  nerves  exists  in  that  reptile  nearly  as  it  does  in 
the  other  Vertebrata  ;  that  on  the  one  hand  it  has  sympathetic  rela- 
tions with  the  encephalic  and  vertebral  nerves,  and  that  on  the  other 
it  makes  a  communication  between  the  two  lateral  and  symmetrical 
parts  of  the  body,  at  the  same  time  that  its  filaments  are  distributed 
and  intermingle  in  numerous  plexuses  round  the  principal  arteries 
destined  to  the  nutrition  of  the  internal  viscera.  Elaborate  illustra- 
tions of  the  Nervous  System,  and  especially  of  the  great  Sympathetic 
of  the  Hawk's-Bill  Turtle,  have  been  published  by  Mr.  Swan,  in  hia 
'  Comparative  Anatomy  of  the  Nerves,  4to.,  1836. 

Here  we  must  notice  the  experiments  of  Redi,  which  were  perhaps 
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e  jaws  which  the  severed  head  will  give  ;  but  there  II 
reason  for  believing  that  there  is  more  of  irritability  than  sensation 
in  auch  motions ;  and  the  state  of  Redi's  tortoisea  must  have  beau 
analogous. 

Redi,  in  the  beginning  of  November,  made  a  large  opening  in  the 
skull  of  a  Land- Tortoise,  extracted  the  brain,  anil  cleaned  oat  the 
cavity.  Ha  then  sat  the  animal  at  liberty,  and  it  groped  ita  way 
freely  about  wherever  it  pleased,  as  if  it  had  not  been  injured.  Redi 
make*  tue  of  the  term  'groping'  (branoolando),  because  he  says  that 
when  the  tortoise  was  deprived  of  ita  brain  it  closed  ita  eyes,  which 
it  never  again  opened.  The  wound  which  m  left  open  skinned  over 
in  three  days,  and  the  tortoise,  continuing  to  go  about  and  execute 
other  movements,  lived  to  the  middle  of  Hay.  On  a  post-mortem 
examination  the  cavity  which  the  brain  had  occupied  was  found  empty 
and  clean,  with  the  exception  of  a  small  dry  and  black  clot  of  blood. 
He  repeated  this  experiment  upon  many  other  Land-Tortoises  in  the 
months  of  November,  January,  February,  and  March,  with  this  differ- 
ence, that  some  were  locomotive  at  their  pleasure,  whilst  others, 
though  they  made  other  motions,  did  not  move  about :  be  found  the 
same  results  when  he  treated  Freeh-Water  Tortoises  in  the  same 
manner,  but  they  did  not  live  so  long  as  the  terrestrial  species.  He 
states  his  belief  that  the  marine  Tortoises  would  live  a  long  time 
without  their  brain,  for  he  received  a  turtle  which  he  treated  in  the 
same  way,  and  though  it  was  much  spent  sad  faint  from  having  been 
long  out  of  the  sea,  it  iivsd  six  days.  In  November  he  deprived  a 
large  tortoise  of  its  head,  without  which  it  continued  to  live  twenty- 
three  days :  it  did  not  move  about  as  those  did  whoeo  brain  had  been 
taken  out,  but  when  its  fore  or  bind  legs  were  pricked  or  poked,  it 
drew  them  up  with  groat  strength,  and  executed  many  other  move- 
ments. To  assure  himself  beyond  all  doubt  that  life,  such  ss  it  was, 
continued  in  such  cases,  he  cut  off  the  heads  of  four  other  tortoises, 
and  on  opening  two,  twelve  days  afterwards,  he  saw  the  heart  beat 
and  the  blood  enter  and  leave  it. 

We  have  already  had  occasion  to  call  attention  to  the  great  length 
of  thus  during  which  these  reptiles  will  live  without  food,  and  the 
facta  above  recorded  afford  additional  proof  of  their  extreme  tenacity 
of  life. 

Touch. — In  the  greater  part  of  this  order,  skin,  properly  so  called, 
does  not  exist  at  aD  on  certain  parts  of  the  body,  or  is  reduced  to  a 
delicate  fibrous  plate  applied  like  a  simple  periosteum  on  the  bones 
of  the  head  and  on  the  external  ports  of  the  vertebras  of  the  back, 
the  ribs,  and  sternum.  The  Soft  Tortoises  (Trianyx  and  Sphargit,  for 
instance)  are  the  only  ones  that  differ  in  this  respect  Nevertheless 
the  neck,  the  feet,  and  most  frequently  a  considerable  part  of  the  tail, 
are  covered  with  a  true  flexible  skin.    This  skin  in  the  Matamata  is 


n  which  will  indicate  to  a  Triimyx,  or  even  to  a  Murine  or 
Land-Tortoise,  the  differences  of  temperature  that  affect  the  medium 
wherein  it  moves,  is  present  in  those  animals,  but  the  sensibility  of  a 
true  touch  must  be  very  much  blunted  in  them.  Some  have  then-  toes 
united  down  to  the  nails,  or  rather  hoofs,  and  absolutely  immoveable ; 
others  have  them  flattened,  and  forming  a  sort  of  paddle,  as  in  Chttone 
and  Sphargit  •  or  the  whole  foot  terminates  by  a  sort  of  shapeless 
stump,  rounded  like  that  of  the  elephant,  the  presence  of  the  toes 
being  only  indicated  by  those  nails  or  hoofs,  as  in  the  Land-Tortoises. 
Others,  it  is  true,  Bmyt,  Trimyx,  and  Chtlyi,  for  example,  have  their 
toss  very  distinct,  but  they  are  nevertheless  united  by  membranes, 
and  in  general  their  feet  seem  more  adapted  for  the  different  modes 
of  transport  than  for.  touch.  The  Matamata  indeed  has  its  nose 
prolonged  into  a  sort  of  moveable  proboscis;  but  this  organisation 
seems  to  be  directed  more  to  favour  the  required  mode  of  respiration, 
than  to  give  the  animal  that  sort  of  perception  exercised  by  the 
snout  of  swine  and  the  musxles  of  moles  and  soma  shrews.  (Dumeril 
and  Bibron.) 

Taste. — The  wide  fleshy  tongue,  with  its  distinct  papilhn,  like  those 
of  Mammals,  seems  well  calculated  for  tasting  vegetable  and  animal 
juices  after  the  food  is  minced  up  by  the  horny  mandibles ;  the  fleshy 
lips  on  the  outside  of  these  mandibles  in  the  ZHonycu  probably  assist 
in  retaining  these  juices, 

Smell — Though  there  is  probably  sufficient  of  this  sense  to  assist 
the  animal  in  its  discrimination  of  food,  and  aid  the  functions  of  the 
tongue  in  giving  the  animal  a  perception  of  flavour,  it  may  be  cor 
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.  „  ,  it  very  acute  in  the  tortoisea. 

Hearing.— From  the  structure  of  the  internal  ear,  to  which  we 
have  before  alluded,  it  might  be  inferred  that  this  function  is  tolerably 
acute,  but  many  of  the  species  appear  very  insensible  to  sound. 

Sight. — The  eye  is  well  developed  and  is  huge.  It  is  modified  so 
as  to  be  adapted  to  the  medium,  whether  sir  or  water,  through  which 
the  light  is  to  be  transmitted.  In  the  substance  of  the  cornea  scales 
or  osseous  plates  are  found  analogous  to  those  in  birds,  and  there  are 
three  eyelids  and  two  lachrymal  glands. 

Reproduction. — According  to  the  accounts  of  voyagers  the  Coriaceous 
Tortoises  {Sphargii}  and  the  Trionyca  aeem  to  pair,  and  two  indivi- 


duals of  different  sexes  remain  constantly  together  in  the  same  places. 
The  great  Marine  Tortoises,  as  is  well  known,  come  every  year  at  their 
appointed  times  to  deposit  their  eggs  in  the  Band  on  the  shores  of  the 
sea  and  banks  of  rivers  near  strands  of  gentle  declivity.  There  the 
females  hollow  out  a  sort  of  rude  but  strong  vaulted  nest  or  oven,  as 
it  may  be  termed,  wherein  the  eggs  may  have  the  benefit  of  the  con- 
centrated nays  of  the  sun,  so  as  to  enjoy  an  equable  heat,  as  in  the 
ease  of  eggs  under  a  sitting  hen,  but  under  circumstances  which  do 
not  permit  the  body  of  the  mother  to  impart  the  necessary  warmth, 
The  shell  of  these  eggs  is  generally  solid,  and  their  form  globular,  or 
of  a  short  cylindrical  shape  equally  rounded  at  the  extremities.  A 
female  Turtle  will  lay  as  many  as  a  hundred  at  one  time.  The  plastron 
of  the  moles  of  many  species  of  Chrlonia  is  concave,  that  of  the  females 
being  convex.  Messrs.  Dumeril  and  Bibron  say  that  in  the  Chalonians 
and  Anourous  Bstrachiana  from  eighteen  to  thirty-one  days  and  more 
have  elapsed  before  the  male  has  quitted  the  female. 

With  regard  to  the  integument  of  the  carapace  and  plastron,  the 
number,  colour,  and  shape  of  the  investing  plates  of  horn  or  shell, 
as  it  is  termed,  vary  considerably.  The  subjoined  cuts  will  convey  a 
better  notion  than  words  of  their  arrangement  in  a  land  and  marine 
species ;  but  it  must  be  considered  that  these  are  mere  examples,  and 
that  the  variety  is  very  great. 


Carapace  or  OMtlont  Obmm, 
covered  with  shell. 

Syttcnutfic  Arrangement  and  Natural  Eittory. 
Aristotle  has  mentioned  three  principal  groups  of  Tortoises,  or  at 
any  rate  genera,  under  the  namea  of  X<*<n)  xtps-afa  for  the  Land- 
Tortoise  ;  Xi\tirn  eoAarrfa  or  6aAaaala  for  the  Sea-Tortoise  or  Turtle 
('  Hist.  Anim.,  ii_  17) ;  and  'Efuli  for  the  Fresh-Water  Tortoise  (Ibid., 
v.  38).  Qeaner  remarks  that  there  are  three  "sununa  genera"  of 
Tortoises:  the  1st,  terrestrial;  the  2nd,  living  in  fresh-waters;  and 
the  3rd,  in  the  waters  of  the  sea.  Messrs.  Dumeril  and  Bibron  copy 
his  '  Corallarium  do  Testudinibus  in  Genera,'  to  show  how  fat  it 
accords  with  their  own  arrangement,  as  follows  ; — 

rToindo  marina,  XcXirq 
J       flsAaTT' 


Tatudo 


mari  |  Mia  marine*,  Mtfi  MUtr- 

[  puriore,      ut     lacubua, 

aqua  dulci      i     amnibui. 

Lcfcnosft,  ut  paludibua. 
Linnsaua  placed  the   form  at  the  head  of  his  Amphibia  KeptUia, 
under  the  generic  name  Totudo. 

Cuvier  divides  them  into  five  sub-genera  ; — 1,  the  Land-Tortoises 
{Teiivdo,  Brougn.);  E,  the  Fresh-Water  Tortoises  (Aeiys,  Brougn.), 
including  the  Box-Tortoises  (Ten-apens,  Merrem ;  Stnottoium,  Spix  ; 
Oittudo,  Fleming) ;  8,  the  Marine  Tortoises  j  4,  the  Chelydes  {Totudo 
fliabriota) ;  5,  the  Soft  Tortoises  {Trionyx,  Geoff). 

Dr.  J.  E.  Oray,  in  his  '  Catalogue  of  the  Tortoises,  Crocodiles,  and 

Amphisbsanians,  in  the  Collection  of  the  British  Museum,'  1844,  makes 

the  CheUmia,  the  third  order  of  Reptiles  in  his  arrangement^  come 

under  his  second  section,  Oataphracta,  the  Squanala  being  the  first. 

Family  1.    Tatmdinida. 

Genera: — Tctiudo.     Cktrtina.     Kinixyi.     Pyxis, 

Family  2.     Evtydida. 
Genera:  —  Gioemyda.      Emyt.      Cydany.      AfalaeUmyt.     (Tiitudo. 
Kinoiterntm.     Ckdydra.     PlatyiUrrmm. 

Family  8.     Chtlydida. 
it.  Ptltmtdvta.   R 
ops.    Chrlodina.   Hj/dromtduta.    Chdy.    . 

Family  4.     Trionyeidtx. 
Genera : — Trianyx.    Emyda, 

Family  5.     Chtloniada. 
Genera : — Sphargit.     Chdimia.     Carttta.     Caoaana. 
Messrs.  Dumeril  and  Bibron,  in  their  elaborate  and  highly  valuable 
Erpetologla,'  divide  the  Tortoisea,  or  Chelonians,  into  the  following 
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families : — 1st,  the  Chenites  (Chersians,  or  Land-Tortoises) ;  2nd,  the 
Elodites  (Elodians,  or  Marsh-Tortoises) ;  3rd;  the  Potamites  (Potamians, 
or  River-Tortoises) ;  4th,  the  Thalassites  (Thalassians,  Sea-Tortoises,  or 
Turtles). 

Of  these  groupB  the  authors  observe  that  Chersites  is  not  perfectly 
limited,  for  some  of  the  species  arranged  by  them  under  the  succeed- 
ing family  (Elodites)  seem  to  form  a  natural  passage  between  the 
Land-  and  Marsh -Tortoises.  Such  are  Oistudo  Carolina  and  Emys 
Muhlcnburgii,  which  are  in  reality  Paludines,  or  Marsh-Tortoises,  with 
distinct  toes,  though  they  possess  only  very  short  membranes  and  but 
slightly  palmated  feet 

The  principal  characters  which  distinguish  the  Chermtee,  or  Cher- 
sians, from  the  three  other  divisions  of  the  order  Ckelonia  are  thus 
defined : — Body  short,  oval,  convex,  covered  with  a  carapace  and  a 
plastron ;  four  feet ;  no  teeth.  But  Messrs.  Duxneril  and  Bibron  remark 
that  the  principal  distinction  may  be  enunciated  by  this  simple  term 
drawn  from  the  conformation  of  the  limbs,  and  which  indicates  per- 
fectly the  manner  of  life  of  the  group — stumpy  feet  (des  pattes  en 
moignon) : — this  would  recall  the  condition  of  those  feet,  namely, 
that  they  are  short,  unshapely,  though  nearly  of  equal  length,  with 
toes  but  little  distinct,  nearly  equal,  immoveable,  united  by  a  thick 
skin,  and  conglomerated  into  a  sort  of  truncated  mass,  callous  in  its 
periphery,  on  the  outside  of  which  one  only  distinguishes  horny  cases, 
a  sort  of  hoofs  which  for  the  most  part  correspond  with  the  last 
phalanges  they  incase,  and  would  consequently  show  that  these 
animal*  live  only  on  the  land,  never  in  the  water.  The  other  three 
groups  differ  from  the  last  and  from  each  other  in  the  form  of 
the  feet. 

The  Thalassites,  or  Thalagsians,  have  the  carapace  very  much 
depressed,  and  their  two  pairs  of  feet,  unequal  in  length,  are  flattened 
into  the  form  of  oars  or  solid  fins,  because  their  toes  are  always  con- 
joined and  hardly  distinct  from  each  other,  incased  as  they  are  in 
these  paddles. 

The  Elodites,  or  Elodians,  have  the  toes  separate,  or  rather  sepa- 
rately moveable,  furnished  with  crooked  claws,  most  frequently 
palmated  or  united  at  their  base  by  membranes,  as  in  the  Duck  Tribe 
among  birds ;  but  the  transition  of  these  last  three  families  is,  so  to 
speak,  insensible  on  the  one  side  between  the  species  of  the  genus 
Oistudo,  and  on  the  other  between  Chelys  and  all  the  Bpecies  generally 
known  as  Soft  Tortoises. 

These  last,  the  Potamites,  or  Potamians,  have  also  the  toes  palmated 
or  connected  by  membranes ;  they  have  pointed  claws,  three  in  number 
only,  on  each  foot ;  their  pointed  and  trenchant  beak  is  constantly 
furnished  externally  with  folds  of  the  skin,  like  lips,  appendages 
which  have  hitherto  been  only  observed  in  this  family.  In  addition 
their  bony  carapace  is  covered  with  a  coriaceous  skin,  the  edges  of 
which  in  the  greater  number  remain  flexible  and  floating  on  the  sides 
of  the  body. 

Family  1.    Chersians — Land-Tortoises. 

Genera. 
4  f  Moveable  behind,  where  it  is,  as  it  were,  articulated  4,  Kinixys. 

Immoveable ;  f  four  only 2,  Homopus. 

nails  on  the  <  five,  front  of  f  moveable         .        .  3,  Pyxis. 
anterior  feet  l  the  plastron  \  immoveable     .        .  1,  Testudo. 

Tettudo. — Feet  with  five  toes,  hind-feet  with  four  nails  only ;  cara- 
pace of  a  single  piece ;  sternum  not  moveable  anteriorly. 

This  genus  is  divided  by  Messrs.  Dumeril  and  Bibron  into  three  sec- 
tions or  sub-genera : — 

1.  Those  species  which  have  the  posterior  portion  of  their  plastron 
moveable.  These  correspond  with  the  genera  Chersus  of  Wagler; 
Tettudo  of  authors;  Chersina  of  Gray. 

2.  Those  species  whose  plastron  is  solid  in  all  its  parts,  or  of  a  single 
piece  covered  with  twelve  plates. 

8.  Those  species  which  have  the  sternum  equally  immoveable,  but 
covered  with  eleven  horny  plates. 

These  sections  embrace  twenty-two  species. 

In  the  first  section  Tettudo  marginata,  Schoopf,  and  T.  MaurUianica, 
Dum.  and  Bibr.,  are  placed. 

In  the  second  are  Tettudo  Qrasca,  Linn. ;  T.  geometriea,  Linn. ;  T. 
actinodes,  Bell ;  T.  partialis,  Bell ;  T.  sulcata,  Miller;  T.  nigrita,  Dum. 
and  Bibr. ;  T.  radiata,  Shaw ;  T.  tabulala,  Walbaum ;  T.  carbonaria, 
Spix ;  T.  polyphemus,  Daud. ;  T.  Sckweiggeri,  Gray ;  T  elepkantina, 
Dum.  and  Bibr. ;  T.  nigra,  Quoy  and  Gaim. ;  T.  gigardea,  Schweigg. ; 
T.  Daudinu,  Dum.  and  Bibr. ;  T.  Perraultii,  Dum.  and  Bibr. 

In  the  third  are  T.  angulata,  Dam.  and  Bibr. ;  T,  Qraii,  Dum.  and 
Bibr. ;  T.  peUastes,  Dum.  and  Bibr. ;  and  T.  Vosmaeri,  Fitzing. 

For  an  account  of  the  habits  of  Land-Tortoises  we  turn  to  the 
records  of  two  acute  and  eloquent  observers,  whose  narratives  it  would 
be  unjust  to  give  in  other  words  than  their  own. 

White  of  Selborne  thus  writes  to  the  Honourable  Daines  Barring- 
ton,  in  April,  1772 :— "  While  I  was  in  Sussex  last  autumn,  my  resi- 
dence was  at  the  village  near  Lewes,  whence  I  had  formerly  the 
pleasure  of  writing  to  you.  On  the  1st  of  November  I  remarked  that 
the  old  tortoise  formerly  mentioned  began  first  to  dig  the  ground  in 
order  to  the  forming  its  hybernaoulum,  which  it  had  fixed  on  just 
beside  a  great  tuft  of  hepaticas.  It  scrapes  out  the  ground  with  its 
fore  feot,  and  thiows  it  up  over  its  back  with  its  hind  feet;  but  the 
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motion  of  its  legs  is  ridiculously  slow,  little  exceeding  the  hour-hand 
of  a  clock.  ...  Nothing  can  be  more  assiduous  than  this  creature 
night  and  day  in  scooping  the  earth  and  forcing  its  great  body  into 
the  cavity ;  but  as  the  noons  of  that  season  proved  unusually  warm 
and  sunny,  it  was  continually  interrupted,  and  called  forth  by  the 
heat  in  the  middle  of  the  day;  and  though  I  continued  there  till 
the  13th  of  November,  yet  the  work  remained  unfinished.  Harsher 
weather  and  frosty  mornings  would  have  quickened  its  operations. 
No  part  of  its  behaviour  ever  struck  me  more  than  the  extreme 
timidity  it  always  expresses  with  regard  to  rain ;  and  though  it  has 
a  shell  that  would  secure  it  against  a  loaded  cart,  yet  does  it  discover 
as  much  solicitude  about  rain  as  a  lady  dressed  in  all  her  best  attire, 
shuffling  away  on  the  first  sprinklings,  and  running  its  head  up  in  a 
corner.  If  attended  to,  it  becomes  an  excellent  weather-glass ;  for  as 
sure  as  it  walks  elate,  and  as  it  were  on  tiptoe,  feeding  with  great 
earnestness  in  the  morning,  so  sure  will  it  rain  before  night.  It  is 
totally  a  diurnal  animal,  and  never  pretends  to  stir  after  it  becomes 
dark.  The  tortoise,  like  other  reptiles,  has  an  arbitrary  stomach  as 
well  as  lungs,  and  can  refrain  from  eating  as  well  as  breathing  for  a 
great  part  of  the  year.  When  first  awakened  it  eats  nothing ;  nor 
again  in  the  autumn  before  it  retires :  through  the  height  of  the 
summer  it  feeds  voraciously,  devouring  all  the  food  that  comes  in  its 
way.  I  was  much  taken  with  its  sagacity  in  discerning  those  that  do 
it  kind  offices ;  for  as  soon  as  the  good  old  lady  comes  in  sight  who 
has  waited  on  it  for  more  than  thirty  years,  it  hobbles  towards  its 
benefactress  with  awkward  alacrity,  but  remains  inattentive  to 
strangers.  Thus,  not  only  '  the  ox  knoweth  his  owner,  and  the  ass 
his  master's  orib,'  but  the  most  abject  reptile  and  torpid  of  beings 
distinguishes  the  hand  that  feeds  it,  and  is  touched  with  the  feelings 
of  gratitude."  In  a  postscript  he  adds,  that  in  about  three  days 
after  he  left  Sussex  the  tortoise  retired  into  the  ground  under  the 
hepaticas. 

In  April,  1780,  White  again  writes  to  Mr.  Barrington  :— "  The  old 
tortoise  that  I  have  so  often  mentioned  to  you  is  become  my  property. 
I  dug  it  out  of  its  winter  dormitory  in  March  last,  when  it  was  enough 
awakened  to  express  its  resentment  by  hissing ;  and,  packing  it  in  a 
box  with  earth,  carried  it  eighty  miles  in  post-chaises.  The  rattle 
and  hurry  of  the  journey  so  perfectly  roused  it,  that  when  I  turned  it 
out  on  a  border,  it  walked  twice  down  to  the  bottom  of  my  garden ; 
however,  in  the  evening,  the  weather  being  cold,  it  buried  itself  in 
the  loose  mould,  and  continues  still  concealed.  As  it  will  be  under 
my  eye,  I  shall  now  have  an  opportunity  of  enlarging  my  observations 
on  its  mode  of  life  and  propensities,  and  perceive  already  that,  towards 
the  time  of  coming  forth,  it  opens  a  breathing-place  in  the  ground 
near  its  head,  requiring,  I  conclude,  a  freer  respiration  as  it  becomes 
more  alive.  This  creature  not  only  goes  under  the  earth  from  the 
middle  of  November  to  the  middle  of  April,  but  sleeps  great  part  of 
the  summer ;  for  it  goes  to  bed  in  the  longest  days  at  four  in  the 
afternoon,  and  often  does  not  stir  in  the  morning  till  late.  Besides, 
it  retires  to  rest  for  every  shower,  and  does  not  move  at  all  in  wet 
days.  When  one  reflects  on  the  state  of  this  strange  being,  it  is  a 
matter  of  wonder  to  find  that  Providence  should  bestow  such  a  pro- 
fusion of  days,  such  a  seeming  waste  of  longevity,  on  a  reptile  that 
appears  to  relish  it  so  little  as  to  squander  more  than  two-thirds  of  its 
existence  in  a  joyless  stupor,  and  be  lost  to  all  sensation  for  months 
together  in  the  profoundest  of  slumbers. 

"  While  I  was  writing  this  letter  a  moist  and  warm  afternoon,  with 
the  thermometer  at  50°,  brought  forth  troops  of  shell-snails ;  and,  at 
the  same  juncture,  the  tortoise  heaved  up  the  mould  and  put  out  its 
head ;  and  the  next  morning  came  forth,  as  it  were  raised  from  the 
dead,  and  walked  about  till  four  in  the  afternoon.  This  was  a  curious 
coincidence — a  very  amusing  occurrence — to  see  such  a  similarity  of 
feeling  between  the  two  (fxptoucoi — for  so  the  Greeks  call  the  shell- 
snail  and  the  tortoise." 

Again  White  reverts  to  the  "old  family  tortoise"  in  the  same 
letter : — "  Because  we  call  this  creature  an  abject  reptile,  we  are  too 
apt  to  undervalue  his  abilities  and  depreciate  his  powers  of  instinct. 
Yet  he  is,  as  Mr.  Pope  says  of  his  lord, 

*  much  too  wise  to  walk  into  a  well ; ' 

and  has  so  much  discernment  as  not  to  fall  down  an  haha,  but  to  stop 
and  withdraw  from  the  brink  with  the  readiest  precaution.  Though 
he  loves  warm  weather,  he  avoids  the  hot  sun,  because  his  thick  shell, 
when  .once  heated,  would,  as  the  poet  says  of  solid  armour,  'scald 
with  safety.'  He  therefore  spends  the  more  sultry  hours  under  the 
umbrella  of  a  large  cabbage-leaf,  or  amidst  the  waving  forests  of  an 
asparagus-bed.  But  as  he  avoids  heat  in  the  summer,  so,  in  the  decline 
of  the  year,  he  improves  the  faint  autumnal  beams  by  getting  within 
the  reflection  of  a  fruit-wall;  and  though  he  never  has  read  that 
planes  inclining  to  the  horizon  receive  a  greater  share  of  warmth,  he 
inclines  his  shell  by  tilting  it  against  the  wall,  to  collect  and  admit 
every  feeble  ray.  Pitiable  seems  the  condition  of  this  poor  embar- 
rassed reptile :  to  be  cased  in  a  suit  of  ponderous  armour  which  he 
cannot  lay  aside ;  to  be  imprisoned,  as  it  were,  within  his  own  shell, 
must  preclude,  we  should  suppose,  all  activity  and  disposition  for 
enterprise.  Yet  there  is  a  season  of  the  year  (usually  the  beginning 
of  June)  when  his  exertions  are  remarkable.  He  then  walks  on  tiptoe, 
and  is  stirring  by  five  in  the  morning ;  and,  traversing  the  garden, 


*W  CHELONIA. 

explores  evory  wicket  and  interstice  in  the  fences,  through  which  ho 
will  escape,  if  possible ;  and  often  has  eluded  the  cars  of  the  gardener, 
and  wandered  to  some  distant  field.  The  motive)  that  impel  him  to 
undertake  those  rambles  seem  to  be  of  the  amorous  kind ;  hia  fancy 
then  becomes  intent  on  sexual  attachment*,  which  transport  hi 
beyond  his  usual  gravity,  and  induce  him  to  forget  for  a  time  I 
ordinary  solemn  deportment." 

Mr.  Darwin  in  his  '  Journal '  describes  the  habits  of  Tatudo  Indies, 
or  rather  one  of  the  species  that  have  been  confounded  under  that 
name,  and,  not  improbably,  the  Tatudo  nigra  of  Quoy  and  Oaimaid. 
Ha  speaks  of  their  numbers  as  being  very  great,  as  indeed  they  always 
Bcom  to  have  been,  for  be  quotes  Dampier,  who  states  that  they  are 
no  numerous  that  five  or  sii  hundred  men  might  subsist  on  them  for 
■event  months  without  any  other  sort  of  provisions,  and  describes 
them  aa  being  so  extraordinarily  large  and  fat  that  no  pullet  sate 
more  pleasantly.  The  day  on  which  Mr.  Darwin  visited  the  little 
craters  in  the  Oalapagos  Archipelago  was  glowing  hot,  and  the  scram- 
bling over  the  rough  surface  and  through  the  intricate  thickets  was 
very  fatiguing.  "But,"  says  Mr.  Darwin,  "I  was  well  repaid  by  the 
Cyclopias  scene.  In  my  walk  I  met  two  large  tortoises,  each  of 
which  must  have  weighed  at  least  two  hundred  pounds.  One  was 
eating  a  piece  of  cactus,  and  when  I  approached  it  looked  at  me,  and 
then  quietly  walked  away ;  the  other  gave  a  deep  hiss  and  drew  in  his 
head.  These  huge  reptiles,  surrounded  by  the  black  lava,  the  leafless 
shrub*,  and  large  cacti,  appeared  to  my  fancy  like  some  antediluvian 


high  damp  parte,  but  likewise  inhabit  the  lower  and  arid  districta. 
Some  individuals  grow  to  an  immense  size.  Mr.  Lawson,  an  English- 
man, who  had,  at  the  time  of  our  visit,  charge  of  the  colony,  told  us 
that  he  had  seen  several  so  large  that  it  required  six  or  eight  men  to 
lift  them  from  the  ground,  and  that  acme  had  afforded  as  much  as 
two  hundred  pounds  of  meat  Tbe  old  males  are  the  largest,  the 
females  rarely  growing  to  so  great  a  size.  The  male  can  readily  be 
distinguished  from  the  female  by  the  greater  length  of  its  tail.  The 
tortoieee  which  live  on  those  islands  where  there  is  no  water,  or  in 
the  lower  and  arid  parta  of  the  others,  chiefly  feed  on  the  succulent 
cactus.  Those  which  frequent  the  higher  and  damp  regions  eat  the 
leaves  of  various  trees,  a  kind  of  berry  (called  guayavita)  which  is 
acid  and  austere,  and  likewise  a  pale  green  filamentous  lichen,  that 
hangs  in  tresses  from  the  boughs  of  the  trees, 

"  The  tortoise  is  very  food  of  water,  drinking  large  quantities,  and 
wallowing  in  the  mud.  The  larger  islands  alone  possess  springs,  and 
these  are  always  situated  towards  tbe  central  parts,  and  at  a  consi- 
derable elevation.  The  tortoises,  therefore,  which  frequent  tbe  lower 
districts,  when  thirsty  are  obliged  to  travel  from  a  long  distance. 
Hence,  broad  and  well-beaten  paths  radiate  off  in  every  direction  from 
the  wells  even  down  to  the  sea-coast ;  and  the  Spaniards,  by  following 
them  up,  first  discovered  the  watering- places.  When  I  landed  at 
Chatham  Island,  I  could  not  imagine  what  animal  travelled  so 
methodically  along  the  well-chosen  tracks.  Near  the  springs  it  was  a 
curious  spectacle  to  behold  many  of  these  great  monsters ;  one  set 
eagerly  travelling  onwards  with  outstretched  necks,  and  another  set 
returning,  after  having  drunk  their  AIL  When  the  tortoise  arrives  at 
the  spring,  quite  regardless  of  any  spectator,  it  buries  its  head  in  the 
water  above  its  eyes,  and  greedily  swallows  great  mouthfnla,  at  the 
rate  of  about  ten  in  a  minute.  The  inhabitants  say  that  each  animal 
stays  three  or  four  days  in  the  neighbourhood  of  the  water,  and  then 
returns  to  the  lower  country;  but  they  differed  in  their  accounts 
respecting  the  frequency  of  these  visits.  The  animal  probably  regu- 
lates them  according  to  the  nature  of  the  food  which  it  has  consumed. 
It  is  however  certain  that  tortoises  can  subsist  even  on  those  islands 
where  there  is  no  other  water  than  what  falls  during  a  few  rainy  days 

"  1  believe  it  is  well  ascertained  that  the  bladder  of  the  frog  acts 
as  a  reservoir  for  the  moisture  necessary  to  its  existence  :  such  seems 
to  be  the  case  with  the  tortoise.  For  some  time  after  a  visit  to  the 
springs,  the  urinary  bladder  of  these  anftttlll  is  distended  with  fluid, 
which  is  said  gradually  to  decrease  in  volume  and  to  become  leas  pure. 
The  inhabitants,  when  walking  in  the  lower  district,  and  overcome 
with  thirst,  often  take  advantage  of  this  circumstance,  by  killing  a 
tortoise,  and  if  the  bladder  is  full,  drinking  its  contents.  In  one  I 
saw  killed,  the  fluid  was  quite  limpid,  and  had  only  a  very  slightly 
bitter  taste.  The  inhabitants  however  always  drink  first  the  water  in 
the  pericardium,  which  is  described  as  being  beet  The  tortoises, 
when  moving  towards  any  definite  point,  travel  by  night  and  by 
day,  and  arrive  at  their  journey's  end  much  sooner  than  would  be 
expected.  The  inhabitants,  from  observations  on  marked  individuals, 
consider  that  they  can  move  a  distance  of  about  eight  miles  in  two 
or  three  days.  One  large  tortoise  which  1  watched,  I  found  walked 
at  the  rate  of  60  yards  in  10  minutes,  that  is,  360  yards  in  the  hour,  or 
four  miles  a  day — allowing  also  a  little  time  for  it  to  sat  on  the  road. 
During  the  breeding  season,  when  tbe  male  and  female  are  together, 
the  male  utters  a  hoarse  roar  or  bellowing,  which,  it  is  said,  can  be 
heard  at  the  distance  of  more  than  100  yards.  The  female  never 
uses  her  voice,  and  the  male  only  at  such  times  ;  so  that  when  the 


CrTELOrTIA,  m 

people  hear  this  noise,  they  know  the  two  are  together.  They  were 
at  this  time  (October)  laying  their  eggs.  The  female,  where  the  soil 
is  sandy,  deposits  them  together,  and  covers  them  up  with  sand ;  but 
where  the  ground  is  rocky,  she  drops  them  indiscriminately  in  an; 
hollow.  Mr.  Bynoe  found  seven  placed  in  a  line  in  a  fissure.  The 
egg  is  white  and  spherical ;  one  which  I  measured  was  T  j  inches  in 
circumference.  The  young  animals,  as  soon  as  they  are  hatched,  fall 
a  prey  in  great  numbers  to  the  buzzard  with  the  habits  of  the  cara- 
cara.  The  old  ones  seem  generally  to  die  from  accident*,  as  from 
falling  down  precipices.  At  least  several  of  the  inhabitant*  told  me 
they  had  never  found  one  dead  without  some  such  apparent  cause. 
The  inhabitants  believe  that  these  animals  are  absolutely  deaf; 
certainly  they  do  not  overhear  a  person  walking  close  behind  them. 
I  was  always  amused,  when  overtaking  one  of  these  great  monsters  aa 
it  was  quietly  pacing  along,  to  see  how  suddenly,  the  instant  I  passed, 
it  would  draw  in  its  bead  and  legs,  and  uttering  a  deep  hiss  fall  to 
the  ground  with  a  heavy  sound,  as  if  struck  dead.  I  frequently  got 
on  their  backs,  and  then,  upon  giving  a  few  raps  on  the  hinder  part 
of  the  shell,  they  would  rise  up  and  walk  away  ;  but  I  found  it  very 
difficult  to  keep  my  balance.  The  flesh  of  this  animal  is  largely 
employed,  both  fresh  and  salted;  and  a  beautifully  clear  oil  is 
prepared  from  the  fat.  When  a  tortoise  is  caught,  the  man  makes  a 
slit  in  the  skin  near  its  tail,  so  as  to  see  insideite  body,  whether  the 
fat  under  the  dorsal  plate  is  thick.  If  it  is  not,  the  animal  is  liberated  ; 
and  it  is  said  to  recover  soon  from  this  strange  operation.  In  order 
to  secure  the  tortoises,  it  is  not  sufficient  to  turn  them  like  turtle, 
for  they  are  often  able  to  regain  their  upright  position. 

"  It  was  confidently  asserted  that  the  tortoises  coming  from 
different  islands  in  the  Archipelago  were  slightiy  different  in  form  ; 
and  that  in  certain  islands  they  attained  a  larger  average  sine  than  in 
others.  Mr.  Lawson  maintained  that  he  could  at  once  tell  from 
which  island  any  one  was  brought.  Unfortunately,  the  specimens 
which  came  home  in  the  'Beagle'  were  too  small  to  institute  any 
certain  comparison.  This  tortoise,  which  goes  by  the  name  of  Tatudo 
Indva,  is  at  present  found  in  many  parts  of  the  world.  It  is  tbe 
opinion  of  Mr.  Bell,  and  some  others  who  have  studied  reptiles,  that 
it  is  not  improbable  that  they  all  originally  came  from  this  Archi- 
pelago. Whan  it  is  known  how  long  these  islands  have  been  frequented 
by  the  buccaniera,  and  that  they  constantly  took  away  numbers  of 
these  animals  alive,  it  seems  very  probable  that  they  should  have 
distributed  them  in  different  parts  of  the  world.  If  this  tortoise  does 
originally  come  from  these  islands,  it  is  a  remarkable  anomaly ; 
much  aa  nearly  all  the  other  land  inhabitants  seem  to  have  their 
birthplace  here." 

In  his  travels  in  Lycia,  Professor  E.  Forbes  gives  the  following 
account  of  the  Tortoise  ;— "  Among  Lycian  reptiles,"  he  says,  "the 
Tortoise  {Tatudo  Ororna  and  marginala)  is  the  most  conspicuous  and 
abundant.  The  number  of  these  animals  straying  about  the  plains 
and  browsing  on  the  fresh  herbage  in  spring,  astonishes  the  traveller. 
In  April  they  commence  love-making.  Before  we  were  aware  of  the 
cause,  we  were  often  surprised,  when  wandering  among  ruins  and 
waste  places,  at  hearing  a  noise  as  if  some  invisible  geologist  was 
busily  occupied  close  by  trimming  hia  specimens.  A  search  in  the 
direction  of  the  noise  discovered  the  hammer  in  the  shape  of  a 
gentleman  tortoise,  who,  not  being  gifted  with  vocal  powers,  endeavoured 
to  express  the  warmth  of  his  affection  to  his  lady-love  by  rattling  bis 
shell  against  her  side.  The  ardour  of  the  tortoise  is  celebrated  by 
*lian.  In  ditches  and  stagnant  waters  the  Fresh-Water  Tortoise  {Emj/t 
Cmpica)  is  equally  plentiful  In  fine  weather  long  rows  of  them  may 
be  seen  sunning  themselves  on  the  banks ;  whence,  on  being  alarmed, 
they  would  waddle  and  plunge  with  great  rapidity  into  the  water, 
apparently  always  following  a  leader,  who  made  the  first  plunge  from 

le  end  of  the  row." 

Tbe  Tortoise  lives  to  a  great  age.     White  relates  that  one  was  kept 

a  village  till  it  was  supposed  to  be  1 00  yearB  old.  and  it  is  conjectured 
that  the  patriarchs  of  the  Galapagos  Islands  exceed  that  age. 

T.  tulcata  will  serve  for  an  illustration  of  this  genua:  it  is  the 
species  assigned  to  Africa  and  America  with  a  !.     M.  de  Orbtgny  is 


Tattdt  Ititeata. 


stated  to  have  himself  collected  the  young  of  Tatudo  nUcaia  in 

Patagonia,  where,  according  to  bim,  the  species  is  very  o- 


J/omcjhu,  Dam.  and  Bibr. — Four  ton  only  on  aaoh  foot,  and  all 
unguioulate ;  carapace  and  sternum  of  a  single  pisce.    There  are  two 

H.  artolata*  ;  H.  rignatm. 

Pyxii,    BalL — Feat  each   with  fire  toes,  tne    posterior   ones    with 

four  nails  only ;   carapace  of  a  single  piece ;    sternum  moveable 

anteriorly. 
This  genua  ia  the   only  Land  Box-Tortoise ;   bat   an   analogue 

(Sternothemt)  occurs  among  the  Marsh-Tortoises,  in  the  division  of 

Pleuroders  Elodiane. 

The  anterior  portion  of  the  plastron  of  Pyrii,  which  ta  susceptible 

of  motion,  ia  of  Tory  small  extent,  for  it  only  reaches,  backwards,  to 
the  apace  of  the  first 
two  paira  of  sternal 
plates,  and  conse- 
quently it  is  under 
the  strongly  indi- 
cated suture  of  the 
second  with  the  third 
4  pair  that  the  elastic 
t  ligament  which  per- 
I  forms  the  office  of  a 
hinge  ia  seen.  By 
means  of  this  ac  "  ~* 
moveable  door  a 
the  Pyxii  can,  by 
lowering  it  at  will, 
protrude  its  head 
and  it*  fore  feet, 
and  by  raising  it 
shut  itself  up  in 
sort  of  box,  for  th 
edges  of  this  hinged 
operculum  closely 
fit  those  of  the  cara- 
pace, which  serve  it 
as  a  doorcase.  The 
animal  then  has 
nothing  to  fear,  be- 
cause its  sternum 
protects  behind,  by 
its  enlargement,  the 

Pyxi,  aracW**,  .rcn  from  abere.  'P**   bv  whioh  thl 

feet  and  the  tail  can 
be    put    forth     and 


posterior 


the    , 

with  four  naila  only ; 
carapace  moveable 
behind;  sternum  of 
a  single  piece. 

Messrs.  Dume'ril 
and  Bibron  observe 
that  this  ia  the  most 
curious  of  the  family 
Chersites.  TheChe- 
lonians  that  ■ 

faculty  of  moving 
the  posterior  part  of 
their  carapace  in 
order  to  lower  it  and 
apply  it  against  the 
plastron,  so  as  com- 
pletely to  close  the 
osseous  box  behind, 
as  the  Pgxida  close 
_  _,  ...  .  theirs   before    when 

7>ri.  «■«»»««,  •«•  from  below.  ftay     eleTflta       ^ 

moveable  anterior  portion  of  their  plastron.  But,  as  we  have  seen, 
the  mobility  of  the  anterior  part  of  the  sternum  is  in  Pyxit  due 
to  the  presence  of  an  elastic  ligament  which  performs  the  office  of 
a  hinge,  whilst  in  Kinixyt  the  carapace  offers  no  really  moveable 
articulation ;  the  bones,  the  vertebra;,  and  ribs  are  the  parts  which 
bend.  In  consequence  of  this  elasticity  of  the  bones  and  their 
thinness,  the  carapace  can  be  moved  down  to  approximate  the 
sternum.  The  sinuous  line  on  which  this  flexion  operates  is  indi- 
cated externally  by  a  slight  apace,  which  is  filled  by  a  sort  of  fibro- 
cartilaginous tissue.  This  undulated  line  exists  between  the  ante- 
penultimate and  the  penultimate  niargi  no  -literal  plate. 

The  three  known  species  have  not,  like  all  the  other  Cheroians, 
the  abdominal  plates  much  more  extensive  than  the  other  horny 
plates  of  the  sternum,  which,  joined  to  the  enlargement  and  the 


three  species  :- 

"  Homeana  ;  K.  erota  j  K.  Bttliana. 
naanias  notices  a  Land-Tortoise  in  the  woods  of  Arcadia,  whose 
shell  was  used  to  make  lyres. 

Family  IL  Elodiaus-    -Marsh  -Tortoises. 

The  habits  of  the  Elodiana  differ  very  much  from  those  of  the  other 
three  great  groups  of  Chelonians.  The  Harsh-Tortoises  have  not  the 
slowness  of  the  Land-Tortoises.  They  swim  with  facility,  and  on  land 
make  much  quicker  progress  than  the  Chersians.  They  frequent 
small  streams  whose  coarse  is  not  too  rapid,  lakes,  ponds,  and  marshes  : 
they  are  not  almost  entirely  vegetable-feeders,  like  the  Chersians  and 
Thalaasians,  but,  like  the  Potamians,  prey  on  living  animals  ;  river- 
mollusks.  Anourous  and  Urodele  Batrachianx,  and  Annelids*  are  then- 
food. 

The  eggs  are  generally  spherical,  with  a  calcareous  shell,  snd  white, 
like  those  of  the  other  Chelonians.  The  females  deposit  them  in 
shallow  cavities,  which  they  hollow  out  in  the  earth,  nearly  in  the 
same  manner  as  the  Land-Tortoises ;  but  the  Elodiana  prefer  the 
banks  of  the  waters  where  they  dwell,  in  order  that  their  young  ones 
may  the  more  easily  there  find  refuge  from  their  numerous  enemies. 
The  number  of  eggs  varies  according  to  the  species,  and  probably 
according  to  the  age  of  the  individuals,  for  the  females  are  capable  of 

firoducing  fertile  eggs  for  some  years  before  they  have  attained  their 
all  growth. 

Sub-Family  1. — Cryptodere  Elodiana. 
Cryptoderea  are  not  only  distinguish erf  from  the  Fleuroderes  by  the 
power  of  completely  concealing  their  cylindrical  neck  with  its  sheath 
of  loose  skin  under  the  middle  of  the  carapace ;  but  also  by  their 
head,  which  is  nearly  equal  in  width  to  its  height  at  the  occiput.  The 
eyes  are  always  lateral,  and  their  orbits  so  large  that  the  diameter  of 
the  cavity  nearly  equals  a  fourth  of  the  total  extent  of  the  cranium 
considered  with  regard  to  its  length.  The  jaws  of  the  Cryptoderea 
are  stronger  than  those  of  the  Pleuroderes ;  sometimes  they  are  simply 
trenchant,  sometimes  more  or  less  dentilated  on  their  edges,  which 
are  straight,  or  sometimes  sinuous.  In  the  greater  number  of  species 
the  anterior  extremity  of  the  upper  beak  offers  a  large  notch,  on  each 
side  of  which  may  be  seen  pretty  constantly  a  rather  strong  tooth ; 
in  which  case  it  is  rare  for  the  corresponding  extremity  of  the 
mandible  not  to  curve  upwards  towards  the  muxxle  in  a  sharp  point 
In  short,  in  suoh  cases  the  upper  beak  closely  resembles  that  of  birds 

Sub-Oenus  1.— The  ClanailBB. 
Cittndo,  Fleming,  reformed  by  Gray. — Feet  with  five  toes,  the  pos- 


terior with  four  claws  only;  plastron  wide,  oval,  attached  t 
buckler  by  a  cartilage,  moveable  before  and  behind   on   the   sain* 
transversal  mesial  hinge,  furnished  with  twelve  plates;  twenty -five 


Bub-Genus  2.— Tho  Gapers. 

C.  Bwropaa  and  C,  Diarda. 

Emys,  Dum.  and  Bibr. — Feet  with  five  toes,  the  posterior  with  four 
ails  only ;  plastron  wide,  immoveable,  solidly  articulated  upon  the 
ii  apace,  furnished  with  twelve  plates;  two  axillary  and  two  inguinal 
bells ;  head  of  ordinary  size  ;  tall  long. 


2nd  Group. — American  Emyda. 

£  pimetvlaria,  £  marmorta,  E.  pvlehdla,  B  geographies,  R  concen- 

tiica,  £  tcrrala,  E.  Dorbignii,  E.  irrigata,  S.  deciuiata,  E.  nibrittnlriM, 

E.  rut/ata,  E.  Floritlana,  E  oitiala,  E.  eonciniia,  E.  rdiattala,  E.  t/ultata, 

S.picta,  £  Btilii,  and  B  Mti/denbrrgii. 

Srd  Group. — African  Bmyi. 

£  SpengUri. 

4th  Group. — Oriental  Emyda. 

£  Tryuga,  £  Benaii,  B.  HamiUonii,  £  Thurjit,  B.  Iteta,  £  Btalei, 
E.  crairicoUU,  £  ipinota,  £  occllata,  E.  trmttata,  R  DtKauedXii,  and 
E.  liatata, 

Tfraonyr,  Lesson.— Five  toes,  one  of  thsm  without  a  nail  on  all  the 
feet ;  sternum  solid,  wide,  furnished  with  six  pairs  of  plates ;  twenty- 
fire  marginal  scales, 

T.  Lavmii ;   T.  BatJea. 

Platt/itcnum,  Gray.— Head  armed  or  shielded,  and  too  huge  to  enter 
under  the  carapace  ;  upper  jaw  hooked ;  sternum  wide,  immoveable, 
fixed  solidly  to  the  carapace,  with  short  she ;  three  sterna-costal 
scales;  five  nails  on  the  anterior  feet ;  fouronlyonthe  posterior  feot ; 
tail  very  long,  scaly,  without  a  crest 

P.  megaeephrdtim. 

Emytattra,  Dum.  and  Bibr. — Head  huge,  covered  with  small  plates  ; 
muzzle  short ;  two  barbies  under  the  chin ;  plastron  immoveable, 
cruciform,  covered  with  twelve  plates;  three  sterno-costal  scales ;  five 
nails  on  the  fore  frat,  four  on  the  hind  feet ;  tail  long,  surmounted  by 


£.  serpentina.  It  livei  in  lakes  wad  riven,  feeding  on  fish,  and,  u  it 
would  eeem,  on  young  birds.  This  is  Tclwlc  terpnttina,  Linn. ; 
Ckdydra  terpenlina,  Schweigg,,  and  Chclonura  terptnlina,  Say,  fte. 


fbrt'fe. 


Sttwrotyput,  Wagler. — Bead  sub-quadrangular,  pyramidal,  covered 
in  front  with  a  single  very  delicate  scale  on]  y ;  jam  more  or  lew 
hooked;  barbleennderthechin1;  twenty-three timber  scales ;  sternum 
thick,  cruciform,  moveable  in  front,  furnished  with  eight  or  eleven 
scales  ;  axillary  and  inguinal  scales  contiguous,  placed  on  the  sterno- 
costal sutures ;  anterior  feet  with  five  nails ;  posterior  feet  with  four 

8,  tHporeottw ,-  3.  rxtoratut,  so  called  from  the  musky  odour  which 
It  is  said  to  exhale. 

E inotterwm,  Wagler, — Head  sub-quadrangular,  pyramidal ;  a  single 
rhomboids!  plate  upon  the  cranium  ;  jaws  slightly  hooked  ;  barbies 
under  the  chin  ;  scales  of  the  shell  slightly  imbrioated ;  limbar  plates 
to  the  number  of  twenty-three ;  sternum  oval,  moveable  before  and 
behind  on  a  fixed  piece,  furnished  with  eleven  scales ;  aim  short, 
narrow,  sab-horiaontal ;  a  very  large  axillary  plate  and  an  inguinal 
still  larger  ;  tail  long  (in  the  males),  uuguicuute. 

E.  icorpioida.  It  lives  in  marshes  and  on  river-banks.  S.  Pemtyiva- 
(■icoss  lives  in  muddy  waters,  feeding  on  small  aquatic  ttfanaaa  and 
whaling  a  strong  musky  odour.    K.  kirtipa. 

Sub-Family  2.— Pleurodere  Elodiana, 

The  Pleuroderea,  as  their  name  indicates,  have  all  of  them  the  neck 
retractile  upon  one  of  the  sides  of  the  anterior  aperture  of  the  cara- 
;  but  they  are  never  able  completely  to  draw  it  in  between  their 

■o  feet  and  under  the  middle  of  the  buckler  and  plastron,  like  the 
Cryptoderes. 

PcltoeepluUui,  Dum.  and  Bibr. — Head  large,  sub-quadrangular, 
pyramidal,  covered  with  large,  thick,  slightly  imbricated  plates ; 
jaws  extremely  strong,  hooked,  without  dentilations ;  eyes  lateral ; 
plates  of  the  carapace  slightly  imbricated ;  no  nuchal  plate ;  feet 
slightly  palmated :  two  large  rounded  scales  at  the  heela;  nails 
straight,  robust ;  tail  unguiculate. 

P.  Tracaxa. 

Podocnemit,  Wagler. — Head  slightly  depressed,  covered  with  plates ; 
front  hollowed  with  a  large  longitudinal  farrow  ;  jaws  slightly  arched, 
without  dentilations ;  two  barblea  under  the  chin  ;  no  nuchal  plate ; 
sternum  wide,  immoveable  ;  feet  largely  palmated,  the  posterior  ones 
carrying  at  the  heela  two  large  but  delicate  rounded  scales ;  tail  short, 
not  unguiculate. 

P.  exponas.    It  Uvea  in  streams  and  rivers.   P.  Dmtna-iiiana. 

Peninnyx,  Dum.  and  Bib.— Heed  large,  depressed,  oovered  with 
plates ;  mnsale  rounded ;  jawa  slightly  arched,  trenchant ;  two 
barbies  under  the  chin ;  no  nuchal  plate ;  sternum  immoveable ;  five 
claws  on  all  the  feet ;  tail  moderate,  not  unguiculate. 

P.  Capmtit;  P.  Adamonii. 

Sttnotka-ut,  EelL— Head  depressed,  furnished  with  groat  plates ; 
jaws  without  dentilations ;  no  nuchal  plate ;  sternum  wide,  with  very 
narrow  lateral  prolongations ;  free  anterior  portion  of  the  plastron 
rounded,  moveable  :  five  claws  on  each  foot 

8.  nigtr  ;  &  nigricans  ;  8.  eattanau. 

Plata*}/*,  Wsgler,  as  reformed  by  Messrs.  Dumeril  and  Bibron,  com- 
prising part  of  Mydratpu  at  Gray,  Plattmyt,  XMnemt/t,  sod  Phrynoj* 
of  Wsgler. — Heed  flattened,  covered  with  a  single  delicate  scale  or 
with  a  great  number  of  small  irregular  plates ;  jaws  simple ;  two 
barblea  under  the  chin ;  carapace  very  much  depressed ;  sternum 
immoveable ;  five  claws  on  the  fore  feet,  four  on  the  hind. 

It  embraces  the  following  species  : — P.  Marliattla  (Brazil  and 
Cayenne)  ;  P.  Spirit  (Brazil)  ;  P.  radiolata  (Brazil,  where  it  lives  in 
the  marshes) ;  P.  gibba ;  P.  Gnfreana  (young  sent  from  Buenos 
AyreabraLd'Orbigny);  P.  Wagle rii  (Brazil) ;  P.  Nit uviedii  (Brazil) ; 
P.  Gattdickaadii  (Brazil) ;  P.  Hitarii  (Brazil) ;  P.  Mtlivtii  (Cayenne) ; 
P.  ntlpri  (Brazil,  banks  of  the  River  Solimoens);  P.  SdHociggcrii 
(South  America) ;  P.  Maequaria  (Hacquarie  River,  Australia). 

C&tUdina,  Fitzinger. — Head  very  long  and  very  flat,  covered  with 
delicate  skin ;  muzzle  short,  gaps  wide,  jaws  feeble,  without  dentila- 
tions ;  no  barbies  to  the  chin ;  neck  very  much  elongated  ;  a  nuchal 
plate,  plastron  immoveable,  very  wide,  rounded  in  front  and  solidly 
fixed  on  the  carapace  ;  sternal  sin  very  short ;  intergular  scale  larger 
than  each  of  the  gulara ;  four  claws  on  each  foot ;  tail  excessively 


0.  Mnu  BdUmdia  ;  C.  JUmUbri* ;  0.  Maximilian*. 


Ckilodina  A'wa  Jlollanditt. 

Cktiyt,  Dum.  and  Bibr. — Head  much  depressed,  wide,  sod  triangular; 
nostrils  prolonged  into  a  proboscis;  gape  wide,  jaws  rounded,  of  but 
little  thickness;  neck  furnished  with  long  cutaneous  appendages, 
two  barblse  to  the  chin ;  a  nuchal  plate  ;  five  claws  on  the  fore  feet, 
four  on  the  hind  feet 

The  gape  extends  beyond  the  earn.  Messrs.  Dumdril  and  Bibron 
remark  that  the  jaws  are  rounded,  narrow,  and  not  simply  covered 
with  soft  skin,  as  Cuvier,  Wagler,  and  Oray  believed,  but  protected 
by  homy  oases,  like  those  of  all  the  other  Cheloniana ;  only  in  cicly 
they  are  extremely  delicate. 

C.  Maiamalru  It  urea  in  stagnant,  watere.  A  female  lived  some 
months  at  Paris  and  hud  three  eggs,  one  of  which  was  hatched  and 
the  young  animal  preserved  in  the  Paris  Museum. 


Ohtlyi  Uatamata. 
Family  111,     Potamians,  or  River-Tortoises. 

The  species  belonging  to  this  family  Live  constantly  in  the  water, 
only  coining  out  occasionally. 

It  would  seem  that  individuals  of  this  family  attain  a  large  size. 
Messrs.  Dume'ril  and  Bibron  quota  Pennant  as  mentioning  some 
which  weighed  701b*. ;  one  which  he  kept  three  months  weighed 
20Iba.,  and  its  buckler  was  20  inches  in  length,  not  reckoning  the 
neck,  which  measured  IS)  inches.  Their  mode  of  life  and  habits 
seem  to  have  greet  similarity.  They  swim  with  much  ease  both  on 
the  surface  and  at  mid-water.  The  lower  part  of  their  body  is 
generally  pale  white,  rosy,  or  bluish ;  but  their  upper  parts  vary  in 
their  tints,  which  are  most  frequently  brown  or  gray,  with  irregularly 
marbled,  dotted,  or  ooeUated  spots.  Straight  or  ainuous  brown, 
black,  or  yellow  lines  are  disposed  symmetrically  on  the  right  sod 
left,  principally  on  the  lateral  parts  of  the  neck  and  on  the  limbs. 
During  the  nights,  and  when  they  believe  themselves  to  be  secure 
from  danger,  the  Potamians  come  to  repose  on  the  islets,  the  rooks, 
the  fallen  trunks  of  trees  upon  the  books,  or  floating  timber,  whence 
they  precipitate  themselves  in  the  water  at  the  sight  of  man  or  at 
the  least  alarming  noise.  They  are  very  voracious  and  agile,  sod 
pursue,  as  they  swim,  reptiles,  especially  young  orooodilee  and  fishes. 
Their  flesh  being  esteemed  they  are  angled  for  with  a  hook  and  line 
baited  with  small  fiah  or  living  animals,  or  with  a  dssd  bait,  to  which 
the  angler  gives  motion  and  apparent  life ;  for  they  are  said  never  to 
approach  a  deed  or  Immoveable  prey.  When  they  would  satzs  their 
food  or  defend  themaslves  they  dart  out  their  head  and  long  neck 
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with  tho  rapidity  of  an  arrow.  They  bite  sharp  with  their  trenchant 
beak,  and  do  not  let  go  till  they  have  taken  the  piece  seized  out ;  bo 
that  their  bite  ia  much  dreaded,  and  the  fishermen  generally  cat  off 
their  head*  aa  soon  as  they  have  caught  them. 

The  males  appear  to  be  fewer  in  number  than  the  females,  or  at 
least  they  come  less  frequently  to  the  bunks  of  riven,  where  the 
femalea  resort  to  deposit  their  eggs  ia  hollows,  which  contain  from 
fifty  to  sixty.  The  number  varies  according  to  the  ago  of  the  femalea, 
which  are  leas  fruitful  in  proportion  to  their  youth.  The  eggs  are 
spherical,  their  shell  is  solid,  but  membranous  or  slightly  calcareous. 

Oymnoput,  Dun.  and  Eibr.  {Trionyx,  Geoff.;  Aipidonrcla,  Wagler). 
Carapace  with  a  cartilaginous  circumference,  very  large,  floating 
behind,  and  deprived  of  bone  externally ;  sternum  too  narrow  behind 
to  hide  the  limbs  completely  when  the  animal  draws  them  up  under 
the  carapace.     Trionyx  and  Tettvdo  feme  of  authors. 

O.  tpinifew.  M.  Lesueur  states  that  towards  the  end  of  April, 
or  most  frequently  in  Hay,  the  females  of  this  species  seek  out  on  tho 
river  banks  sandy  spots  for  the  deposit  of  their  eggs  ;  steeps  of  ten  or 
fifteen  feet  elevation  deter  them  not  when  they  are  choosing  places 
exposed  to  the  sun.  Their  eggs  are  spherical,  and  their  shell  ia  more 
fragile  than  that  of  the  eggs  of  the  species  of  Elodiaus  living  in  the  same 
waters;  their  eggs  amount  to  from  fifty  toeiity.  M.  Lesueur  counted 
in  the  ovary  twenty  ready  for  laying,  and  a  great  quantity  of  others 
of  variable  dimensions,  from  that  of  a  pin' ft  head  to  the  much  greater 
volume  which  they  attain  when  they  are  covered  with  their  calcareous 
coat.  The  retreats  of  these  tortoises  axe  on  rocks  and  on  the  trunks 
of  trees  overthrown  in  the  river.  They  may  be  taken  with  hook  and 
line  baited  with  a  little  fish  ;  they  are*  very  voracious,  and  bite  their 
captors,  so  that  the  prudent  cut  off  their  heads.  H.  Lesueur  was 
often  bitten  by  those  he  had:  thuy  dart  out  their  beads  like  lightning. 
The  young  begin  to  show  themselves  in  July.  The  flesh  of  this 
species  is  very  delicate. 


Gymnoput  tpinifemt. 

0.  mntieut  (Trionyx  muticui,  Lesueur,  LecoBte,  and  Gray). 
Q.  jEggptioctu  {.Trionyx  AVgyptiocm,    Geoff  ;    T.  NOotictu,  Gray). 
This  is  supposed  to  be  the  '£>oi  of   Aristotle  ('De  Part.  Ariim.,' 

T.D). 

0-  JwwMtsna  (Trionyx  Gangcticut,  Cuv. ;  T.  ffina,  Gray) ;  O. 
octllalui  (Trionyx  octtlatni,  Hardwick  ;  T.  Jfwutn,  the  young,  Gray) ; 
G.  lintatm  (Trionyx  jEgj/pOacu*,  var.,  Hardw. ;  T.  Indian,  Oray| ; 
0.  Jataniau  (Trionyx  .Tavmvioia,  Scbwejgg.) ;  Q.  lubptamu  {Trionyx 
tvbplanut,  Geoff.)  ;    0,  EvphratUu*  (Trionyx  Euphratiati,  Gooff.). 

Cryptopiu,  Dum.  and  Bibr.  (Trionyx,  WagL  J  Emyda,  Gray). 
Carapace  with  narrow  cartilaginous  borders  supporting  above  the 
neck  and  behind  the  thighs  small  bony  pieces;  sternum  large, 
forming  in  front  a  moveable  door  or  lid  which  nan  hermetically  close 
the  aperture  of  the  osseous  box.  The  posterior  part  of  the  sternum 
furnished  right  and  left  with  a  cartilaginous  operculum,  shutting  the 
aperture*  which  give  passage  to  the  hind  feet  -,  there  is  a  third 
operculum  besides  to  stop  the  opening  whence  tho  tail  issue*. 


nans,  Baa-Tortoises,  or  Turtles.     (Chdoniada, 
•oidi.  Fitting.;  Iltdyckelona,  Rhien  ; 
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dray;  Carer,  „  .        _. 

Oiacopod  Tortoiia,  WagL). 

This  family  is  at  once  distinguished  from  all  the  others  bj  the 
comparatively  depressed  carapace  and  the  long  and  broad  paddles, 
the  anterior  of  which  are  very  much  prolonged  when  compared  with 
the  posterior  ones.  Indeed  their  Umbo  are  entirely  so  modified  aa  to 
become  swimming  organs. 

The  Turtles  hardly  ever  leave  the  sea  excepting  for  the  purpose  of 
laying  their  eggs ;  but  some  accounts  state  that  they  will  crawl  up 
the  shores  of  desert  islands  in  the  night,  and  clamber  up  the  edges  of 
isolated  rocks  far  at  sea,  for  the  purpose  of  browsing  on  certain 
favourite  marine  plants.  They  have  been  seen  in  smooth  water  as 
far  as  700  or  800  leagues  from  the  land,  floating  motionless  on  the 
surface  of  the  sea  as  if  they  were  dead,  and  it  has  been  supposed  that 
they  are  then  asleep.  They  dive  well,  and  can  remain  beneath  the 
surface  a  long  time,  as  might  be  expected  from  the  extent  and 
volume  of  their  arbitrary  lungs,  capable  of  retaining  and  furnishing  a 
sufficient  quantity  of  air  while  they  are  submerged. 

Messrs.  Dumeril  and  Bibron  speak  of  the  Potamiane  and  Turtles  as 
exceptions  to  the  rest  of  the  Chelonia,  which,  generally  speaking,  can 
produce  no  other  sounds  than  hisses:  we  find  however  from  Mr. 
Darwin's  account  above  given,  that  the  Great  Land-Tortoises,  the 
males  at  least,  bellow  loudly  at  the  pairing  season.  The  cries  of  the 
Potamians  and  of  some  Thalassiane  have  been  noticed  by  observers, 
and  especially  those  of  the  Coriaceous  Turtle,  or  Sp&argit.  Individuals 
of  this  last  genus,  when  hampered  in  nets  or  grievously  wounded, 
have  been  heard  to  utter  loud  roars,  from  whiehthey  derive  their 
name  (ofapayl(ti,  to  roar,  or  cry  loudly). 

The  food  of  the  Thalassiane  consists  principally  of  marine  plants  ; 
but  it  appears  that  some  of  them,  especially  those  which  exhale  a 
musky  odour,  Chrionin  Cocmana  (Caovana,  Gray),  for  instance,  feed 
also  on  crustaceans  and  many  specie*  of  mollusks,  the  cutties  especi- 
ally. Their  jaws  are  robust,  like  the  beaks  of  birds  of  prey  ;  solidly 
articulated  and  worked  with  highly  developed  muscles;  and  their 
bomy  beak,  hooked  above  and  below,  is  trenchant  on  the  edges,  and 
moat  frequently  serrated,  so  as  to  assist  in  securing  a  alippery  prey. 

Whilst  little  is  known  with  regard  to  the  conduct  of  the  two  sexes 
during  the  breeding  season,  those  attending  the  deposit  of  the  eggs  ore 
better  known.  To  reach  the  destined  spot,  the  femalea  have  often  to 
traverse  the  sea  for  more  than  fifty  leagues,  and  the  males  accompany 
them  to  the  sandy  beaches  of  those  desert  islands  selected  for  the 
places  of  uidificatioti.  Arrived  at  the  end  of  their  voyage,  they 
timidly  coma  forth  from  the  sea  after  sunset ;  and  as  it  ia  necessary 
to  leave  the  egga  above  high-water  mark,  they  have  often  to  drag 
themselves  to  a  considerable  distance  before  they  can  hollow  out  their 
nests  (about  two  feet  in  diameter)  during  the  night,  and  there  ley  at 
one  sitting  to  the  number  of  a  hundred  egga  This  laying  is  repeated 
thrice,  at  intervals  of  two  or  three  weeks.  The  eggs  vary  in  size,  but 
are  spherical,  like  tonnis-balls  ;  and  when  they  arehud,  their  investing 
membrane  is  slightly  flexible,  although  covered  with  a  delicate  cal- 
careous layer.  After  slightly  covering  the  nest  with  light  sand,  the 
parent  returns  to  the  sea,  leaving  the  eggs  to  the  fostering  influence 
of  a  tropical  sun.  The  eggs  are  said  to  be  hatched  from  the  15th  to 
the  29th  day  ;  and  when  the  young  turtles  corns  out,  their  shells  are 
not  yet  formed,  and  they  are  white  aa  if  blanched.  They  instinctively 
make  for  the  sea ;  but  on  their  road,  and  as  they  pause  before  entering 
the  water,  the  birds  of  prey  that  have  been  watching  for  the  moment 
of  their  appearance  hasten  to  devour  them  ;  whilst  those  that  have 
escaped  their  terrestrial  persecutors  by  getting  into  the  sea,  have 
to  encounter  a  host  of  voracious  fishes  arid  legions  of  ambushed 
crocodiles. 

Those  that  escape  attain,  under  favourable  circumstances,  enormous 
dimensions.  Individuals  of  the  genus  SpKargit  have  been  known  to 
weigh  from  IBOOlbs.  to  1600  lbs. ;  and  some  whose  carapace  has 
measured  in  its  circumference  more  than  IS  feet,  and  near  7  feet  in 
length,  have  weighed  down  more  than  from  ISOtlbs.to  1900 lbs. 
Aged  turtles  often  cany  about  with  them  on  their  carapace  a  little 
world  of  parasites,  such  as  Fbutra,  SerpnUr,  Balani,  and  Coronula  ; 
whilst  certain  Anndida  securely  fix  themselves  at  the  origin  or  base 
of  the  limbs,  where  the  motion  of  the  turtle  cannot  displace  them. 

Though  many  of  the  other  ChtUmia  are  highly  useful  to  man,  espe- 
cially as  articles  of  food,  none  are  of  such  great  utility  as  the  Thalaa- 
aiana  The  advantages  to  be  derived  from  them  were  not  lost  upon 
the  ancients ;  and  though  Mercury  is  aoid  to  have  taken  the  first  hint 
for  the  structure  of  a  lyre  from  the  dried  carapace  and  tendons  of  a 
tortoise  (a  Oymnoput,  probably),  found  by  the  god  after  an  inundation 
of  the  Nile,  and  which  sounded  when  he  struck  '  the  chorded  shell,' 
the  benefits  arising  from  the  Thalaasions  are,  if  not  so  refined,  of  a 
much  more  substantial  and  varied  nature.  The  inhabitant*  of  those 
countries  where  the  turtles  grow  to  a  large  size  do  not  merely  derive 
from  them  a  supply  of  food,  but  they  convert  their  carapaces  into 
boats,  into  huts,  into  drinking -troughs  for  their  domestic  animals,  and 
baths  for  their  children.  The  ChdonopKagi  of  old,  who  inhabited 
the  shores  of  India  and  the  Red  Sea,  converted  the  ei 
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of  the  turtlee  which  they  ought  into  roofs  for  their  houses  and  boats 
for  their  little  voyages,  as  Strabo  end  Pliny  testify.  The  latter,  in 
the  tenth  chapter  of  hie  ninth  book,  enters  at  targe  upon  the  subject. 

Aa  an  article  of  food  the  Green  Turtle*  (Tortuea  Frenches  of  the 
French),  are  so  highly  prised,  that  they  have  become  a  considerable 
article  of  commerce.  The  fat  of  many  species,  when  fresh,  is  used 
with  Bucoese  in  lieu  of  butter  end  oil  in  oookery ;  and  in  those  species 
which  have  a  musky  odour  (Chtioaia  Caouana  and  C.  Caretta  for 
instance),  is  ueed  for  embrocations,  leather-drawing,  and  as  lamp-nil. 

The  Imbricated  Turtles  furnish  that  valuable  article  tortoise-shell, 
or  rather  the  beat  sorts  of  it,  so  highly  prized  in  ancient  and  modern 
times,  snd  so  ornamental  and  useful  in  the  arts.  The  eggs  of  all  the 
species,  particularly  those  of  the  Green  Turtles,  are  excellent. 

In  proportion  to  the  benefits  derived  from  the  apoila  of  the  turtles, 
the  ingenuity  of  nun  bas  been  sharpened  by  hie  eagerness  to  acquire 
them.  One  of  the  most  obvious  methods  of  capture  was,  and  is,  to 
watch  the  females  as  they  emerge  from  the  sea  to  deposit  their  eggs, 
and  then  turn  them  upon  their  backs  on  the  high  and  dry  sand, 
where  they  helplessly  remain  till  the  captors  come  to  fetch  them  on 
the  morrow.  When  the  turtles  lie  floating  on  the  sea,  either  for  the 
purposes  of  sleep  or  respiration,  the  turtle-fishers  approach  them 
quietly  with  a  aharp  harpoon,  carrying  a  ring  at  the  butt-end,  to 
which  a  cord  is  attached.  The  harpooner  strikes,  and  the  wounded 
animal  dives,  but  is  at  last  secured  by  the  cord.  In  the  South  Seas 
skilful  divers  watch  them  when  so  Boating,  and,  getting  under  the 
animals,  suddenly  rise,  and  so  seize  them.  Mr.  Darwin,  with  his 
usual  felicity,  describes  another  method  of  capture.  In  his  account 
of  Keeling  Island,  ha  eays  : — "  I  accompanied  (April  3,  1836)  Captain 
Fitxroy  to  an  island  at  the  head  of  the  lagoon :  the  channel  was 
exceedingly  intricate,  winding  through  fields  of  delicately  branched 
corals.  We  saw  several  turtles,  and  two  boats  were  then  employed 
in  catching  them.  The  method  is  rather  curious :  the  water  is  so 
clear  and  shallow,  that  although  at  first  a  turtle  quickly  dives  out  of 
eight,  yet  in  a  canoe  or  boat  under  sail,  the  pursuere,  after  no  very 
long  chase,  come  up  to  it.  A  man  standing  ready  in  the  bows  at  this 
moment  dashes  through  the  water  upon  the  turtle's  back ;  then 
clinging  with  both  hands  by  the  shell  of  the  neck  he  is  carried  away 
till  the  animal  becomes  exhausted,  snd  is  secured.  It  was  quite  an 
j  chase  to  see  the  two  boats  thus  doubling  about,  and  the 
ashing  into  the  water,  trying  to  seize  their  prey."     {'  Journal.') 

But  the  most  extraordinary  mode  of  fishing  is  that  said  to  be  prac- 
tised towards  the  coasts  of  China  and  the  Mozambique,  where  turtles 
are  taken  by  the  aid  of  living  fishes  trained  for  the  purpose,  and 
thence  named  Fisher-Fishes.  The  fact  appears  to  have  been  known  to 
Columbus,  snd  has  been  verified  by  Commerson  aud  cited  by  Hiddleton 
and  Salt  The  fish  is  a  species  of  Echeneii  or  Bcmara,  and  the  islanders 
who  use  it  are  said  to  proceed  in  the  following  manner : — They  have 
in  their  little  boat  tube  containing  many  of  these  fishes.  The  upper 
part  of  the  head  of  the  fish  is  covered  with  an  oval  plate,  aoft  and 
fleahy  at  its  circumference.     In  the  middle  of  this  plate  is  a  very  com- 

{plicated  apparatus  of  bony  pieces,  disposed  across  in  two  regular  rows, 
ike  the  laths  of  Persian  blinds.  The  number  of  these  plates  varies 
from  15  to  36,  according  to  the  species  ;  they  can  be  moved  on  their 
axis  by  means  of  particular  muscles ;  and  their  free  edges  are  furnished 
with  small  hooks,  which  ore  all  raised  at  once  like  the  points  of  a 
wool-card.  The  toil  of  each  of  the  trained  fishes  in  the  tubs  is 
furnished  with  a  ring  for  the  attachment  of  a  fine  but  long  and 
strong  cord.  When  the  fishermen  perceive  the  basking  turtles 
the  surface  of  the  sea,  knowing  that  the  slightest  noise  would  disti 
the  intended  victim,  they  slip  overboard  one  of  their  Remoms  tied 
the  long  cord,  and  pay  out  line  according  to  their  distance  from  <  _ 
turtles.  As  soon  as  the  fish  perceives  the  floating  reptile  he  makea 
towards  it,  and  fixes  himself  to  it  so  firmly  that  the  fishermen  pull  in 
both  fish  and  turtle  to  their  boat,  where  the  fish  is  very  easily 
detached  by  pushing  its  head  in  a  direction  from  behind  forwards, 
and  the  turtle  is  secured. 

Chehnia,  Brongn.  {Caretta,  Merrem). — Body  covered  with  horny 
scales  or  shells.    One  or  two  nails  on  each  foot. 

Sub- Genus  I. — Chelonees  Franches.     Green  Turtles. 

Disooidal  plates  to  the  number  of  thirteen,  not  imbricated.     Muzzle 
short,  rounded.     Upner  jaw  with  a  slight  notch  in  front  and  small 
dentilstions  on  the  aides;  horny  esse  of  tho  lower  jaw  formed  of  three 
pieces  and  having  its  sides  deeply  dentilated.     A  nail  on  the  first  1 
Of  each  foot. 

C.  Mydat.  Messrs.  Dumeril  and  Bibron  observe  that  this  and  the 
three  following  speciee  are  so  similar,  that  it  is  possible  for  them  to 
form  one  speciee  only  :  but  they  add  that  this  question  can  only  be 
satisfactorily  solved  by  those  who  have  opportunities  of  comparing 
the  living  animals. 

G.virgaia;   C.  I 

Sub-Genus  2. — Imbricated  Chalonee. 

Plates  of  the  disc  imbricated  and  thirteen  in  number.     Muzzle  long 

and  compressed.     Jaws  with   straight   edges   without  dentilstions, 

curved  slightly  towards  eaoh  other  at  their  extremities.     Two  nails 


C.  tmoricoto,  the  Hawk's-Bill  Turtle  of  Catesby  and  Brown  {Caretta 
imbritata,  Gray;  Tcilitdo  imbricata  Linnarua)     Flesh  bad.    Eggs  very 


Hnv+'s-Bill  Turtle  [Chtlont  itfihicala). 
Sub-Genus  3.— Chelonees  Caouanes.     Logger-Head  Turtles. 
Plates  of  the  carapace  not  imbricated.     Fifteen  plates  on  the  disc. 
Jaws  slightly  curved  towards  each  other  at  their  extremity. 

C.  Caouana,  tho  LoggorHoad  Turtle  of  Catesby  {Caouana  Caretta, 
ray);    0.  Uiuiinnieiii  (Chtioaia  olivaeta  of  Eschscholtz;  Caauana 
olivacta,  Gray). 

Sphargu,  Merrem  {Coriudo,  Flem. ;  Dcrmatochdy,  Blainv.).— Body 
iveloped  in  a  coriaceous  hide,  tuberculous  in  young  subjects,  com- 
pletely smooth  in  adults.     Feet  without  noils. 

S.  coriacta  {Teitodo  Lyra,  Donnd.  and  Beflhat ;  Tortue  Luth  of  the 
French ;  Coriaceous  Tortoise  of  Pennant). 


Pla.tron  of  Syharpit  twiacra. 

This  turtle  has  been  taken  on  many  of  the  European  coasts ; 
several  of  large  size  (700  lbs.  and  SOU  lbs.  m  weight)  have  been  captured 
on  those  of  Britain.  One  case,  where  the  capture  was  effected  off 
the  coast  of  Scarborough,  should  be  a  warning  not  to  use  it  rashly  as 
food.  Pennant  relates  that  one  of  the  three  taken  in  1748  or  1719 
was  purchased  by  a  family,  who  invited  eeveral  persons  to  partake  of 
it.  A  gentleman  present  told  the  guests  that  the  flush  was  unwhole- 
some, but  one  of  the  company  persisted  in  eating  of  it,  and  suffered 
moat  severely,  being  seized  with  dreadful  vomiting  and  purging  ;  and 
yet  the  Carthusians,  Pennant  tells  us,  are  said  to  eat  no  other  species. 
It  would  seem,  then,  that  the  severe  effect  above  noticed  must  have 
been  occidental,  and  the  animal  may  have  been  in  on  unhealthy  cor> 
dition.  It  is  said  to  grow  very  fat;  but  the  flesh  is  reported 
be  coarse  and  bad.    The  French  name  is  given  probably  upon 
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Bupposition  that  it  was  the  species  used  by  the  ancients  in  the  early 
construction  of  the  lyre. 

This  and  the  last-named  turtle  are  the  only  species  of  the  Ckdonia 
that  have  been  taken  alive  on  the  British  coasts.  Professor  Bell  in 
his  'British  Reptiles'  expresses  his  conviction  that  several  of  the 
"fresh-water  species,  both  of  Europe  and  North  America,  might  be 
naturalised  in  the  southern  parts  of  England.  The  Terrapene  Europcca" 
he  says,  "the  common  Lacustrine  Tortoise  of  the  continent,  is  found 
in  Portugal,  Spain,  Italy,  and  Greece,  in  France,  and  even  in  Prussia. 
These  tortoises  are  eaten  by  the  inhabitants  of  all  the  countries  in 
which  they  are  found ;  and  as  they  live  principally  upon  small  fish, 
the  air-bags  of  which  they  reject,  it  is  said  that  the  people  are  wont 
to  judge  of  the  quality  of  the  tortoises  to  be  found  in  a  lake  or  pond 
by  the  number  of  air-bags  which  are  seen  swimming  on  the  surface  of 
the  water.  I  once  placed  in  a  small  pond,  in  which  were  some  of 
these  Fresh-Water  Tortoises,  six  small  living  fish,  and  on  the  following 
morning  I  found  the  air-bags  of  five  of  them  floating  on  the  surface 
of  the  water  and  the  sixth  fish  still  alive.  In  some  parts  they  are  fed 
upon  grains  and  other  nourishing  food,  and  fattened  for  the  table. 
There  are  also  several  American  species  of  Emys,  or  Fresh-Water 
Tortoise,  which  will  bear  a  greater  degree  of  cold  than  that  of  most 
of  our  winters  without  perishing;  and  it  is  certainly  desirable  that  a 
wholesome  and  agreeable  food,  like  that  afforded  by  some  of  these, 
should  not  be  lost  to  us,  if  the  species  can  be  easily  perpetuated  and 
multiplied  in  our  climate." 

Several  species  of  Fresh- Water  Tortoises  are  now  in  the  collection 
of  the  Zoological  Society,  in  the  Aquavivarium  of  the  Regent's  Park 
Gardens. 

The  following  list  of  Chclonia,  arranged  according  to  their  geogra- 
phical distribution,  is  from  Dr.  J.  E.  Qray's,  'Catalogue  of  the  Tortoises 
and  Crocodiles,  &a,  in  the  Collection  of  the  British  Museum.'  When 
a  species  is  found  in  two  of  the  larger  divisions  of  the  list  on  account 
of  its  extensive  range,  it  is  preceded  by  an  asterisk. 


Europe. 
Testudo  marginata. 
•T.  Grceca. 
Emys  Caspica. 
Cistudo  Europcea. 
*Sphargis  eoriaeea. 

Asia. 
River  Tigris. 
Tyrse  Rafeht. 

CabuL 
Testudo  HorsJUldii. 

India. 
Testudo  Indict*. 
Emys  tectum, 
E.  tentoria. 
E.  DuvauceUii. 
E.  trijuga, 
E.  lineata. 
E.  Dhongoha. 
E.  Thwrjii. 
E.  trivittata. 
E.  oceUata. 
JBL  HamUtonii. 
Tetraonyx  Batagur. 
Emyda  punctata. 
Tyrse  Gangetica. 
Dorgania  subplana. 
Chitra  Indica. 

Ceylon. 
Testudo  steUata. 
EmysSeba. 

China. 
*Geoemyda  Spengleri. 
G.Bealii. 
G.Reevesii. 
G.  mutica. 
G.  nigricans. 
Cistudo  trifasciata. 
Platystemon  megacephalum. 
Tyrse  peroceUata. 

Japan. 
Emys  Japonic*. 

Sumatra. 
Geoemyda  spinosa. 
Emys  crassicoUis. 
E.plaiynota. 

Amboyna. 
Cistudo  Amboinensis. 

Java. 
Cistudo  dentata. 
Tyrse  Javanica. 


Africa. 

North. 
*Tcstudo  Grceca. 
Tyrst  Nilotica. 

Eastern. 
Pdomedusa  Gehafice. 

Western. 
Testudo  sulcata. 
*Kmixys  Homeana. 
K.  erosa. 
K.  Belliana. 
Stemotherus  Derbianus. 
Emyda  Senegalensis. 
Tyrse  Argus. 

Southern. 
Testudo  pardalis. 
T.  semiserrata. 
T.  geometrica. 
T.  VeiTOxii. 
Homopus  areolatus. 
H.  signatus. 
Chersina  angulata. 
*  Geoemyda  Spengleri. 
Emys  ocultfera. 
Stemotherus  castaneus. 
Pdomedusa  subrufa. 

Madagascar. 
Testudo  radiata. 
Pyxis  arachnoides. 
Stemotherus  niger. 
S.  subniger. 
*Ifydraspis  gibba. 

Australia. 
Chelymys  Macquaria. 
Chelodina  oblonga. 
Chelodina  longicollis. 

Oceanic. 
Mediterranean  and  Atlantic 
Sphargis  eoriaeea. 

Atlantic  and  Indian  Ocean. 
Caouana  Caretta. 

Atlantic  Ocean. 
Caouana  elingata. 
Chelonia  virgata. 
C.  vuridis. 

Indian  Ocean. 
Caouana  olivacea. 

Red  Sea. 
Caretta  imbricata. 


•     North  America. 

East  coast. 
Testudo  Gopher. 
Emys  MuUienbergiL 
E.  pukhella. 
E.  geographica. 
E.  megacephala. 
E.  Bennettii. 
E.  serrata. 
E.  rivulata. 
E.  scripta. 
E.  Ifolbrookii. 
E.  Troostii. 
E.  mobilensis. 
E.  concisina. 
E.  reticulata. 
E.  macrocephala. 
E.  Floridana, 
E.  hierogiyphica. 
B.  guttata. 
E.  picta. 
E.  Bellii. 

Malaclemys  concentrica. 
Cistudo  Carolina. 
Kinosternon  oblongum. 
K.  Doubledayii. 
K.  Pensylvanicum. 
K.  odoratum. 
Chelydra  serpentina. 
Trionyx  ferox. 
T.  muticus. 

West  coast 
Emys  ornata. 
E.  Oregonensis. 

Tropical  America. 

Ttstudo  tubulanta.    W.  Indies. 
*Kiniays  Homcana. 


Emysseabra. 
E.  rugosa.    W.  Indies. 
E.  decussata.    W.  Indies. 
E.  vermiculata. 
Kinosternon  scorpxoides, 
K.  triporcatum. 
Hydraspis  planiceps. 
H.  radiolata. 
H.  Spixii. 
H.  depressa. 
*H.gtbba. 
H.  nasua. 
H.  WagleriL 
H.  Gaudiehaudii. 
H.  Hilairii. 
If.  lata. 
If.  affinis. 

Phrynops  Geqffroyana. 
P.  rujlpes. 
P.  Bellii. 
P.  MUiusii. 

ffydromedusa  MaximUiana, 
H.  JlavUabris. 
Chdys  Matamata. 
Pyocephalus  Tracaxa. 
Podocnemis  expansa. 
P.  Dumcriluma. 

South  America. 

East  coast. 
Emys  Dorbignii. 
Phrynops  Geoffroyana. 

Galapagos  Islands. 
Testudo  Indica.    Naturalised. 

Locality  unknown. 
Emys  kinostemoides. 
E.  annulifer. 
E.  Kuhlii. 


Fossil  Chelonia. 

Cuvier,  in  his  treatise  upon  Fossil  Tortoises,  observes  that  the 
number  of  living  species  is  so  considerable  that  it  is  very  difficult  to 
decide  whether  a  fossil  tortoise  is  or  is  not  of  an  unknown  species ; 
inasmuch  as  it  is  not  only  necessary,  before  arriving  at  this  conclusion, 
to  compare  the  carapaces  and  plastrons  covered  with  their  horny 
plates  or  scales,  as  they  are  ordinarily  seen  in  cabinets  and  repre- 
sented in  bookB,  but  also  the  skeletons,  so  that  the  observer  may 
accurately  study  the  joining  of  the  ribs  and  other  bones  which  concur 
to  compose  their  cuirasses.  He  names  twenty-nine  species  that  he 
himself  had  stripped  of  their  covering,  and  says  that  he  had  performed 
that  operation  on  others  beside. 

Cuvier  commences  his  description  with  the  fossil  Trionyces,  and 
distinguishes — 1,  those  from  the  gypsum-beds  of  the  environs  of 
Paris  ;^2,  those  from  the  gypsum-beds  of  Aix;  8,  those  from  the 
'molasse'  of  the  department  of  the  Gironde ;  4,  those  from  the  gravel 
and  clay-beds  of  Hautevigne  in  the  department  of  the  Lot  and 
Garonne;  6,  those  from  the  gravel-beds  in  the  neighbourhood  of 
Castelnaudry;  and  6,  those  from  the  sandy  beds  in  the  environs  of 
Ayaray. 

He  next  considers  the  Bmydes,  or  Fresh-Water  Tortoises,  noticing— 
1,  those  from  the  Paris  gypsum-beds ;  2,  those  discovered  together 
with  crocodiles  in  the  Jurassic  limestone  of  the  neighbourhood  of 
Soleure ;  3,  those  of  the  ferruginous  sand  of  Sussex ;  4,  those  of  the 
'molasse'  of  La  Grave  and  those  of  the  'molasses'  of  Switzerland;  5, 
those  from  our  Isle  of  Sheppey;  6,  those  from  the  environs  of 
Brussels ;  and  7,  those  from  the  marly  sand  (sable  marneux)  of  the 
province  of  Asti. 

The  Marine  Tortoises,  or  true  Chelonians,  he  divides  into— 1,  those  of 
the  environs  of  Maestricht;  and  2,  those  of  the  slate  of  Glaris. 

The  Land-Tortoises  noticed  are — 1,  those  of  the  environs  of  Aix ; 
and  2,  those  found  in  the  Isle  of  France  under  the  volcanic  beds. 

The  conclusions  drawn  by  Cuvier  are,  that  the  Tortoises  are  as 
ancient  inhabitants  of  the  world  as  the  Crocodiles ;  that  they  accom- 
pany the  remains  of  the  latter  generally ;  and  that  as  the  greater 
number  of  their  remains  belong  to  fresh-water  or  terrestrial  species 
they  confirm  the  conjectures  drawn  from  the  bones  of  crocodiles  as 
to  the  existence  of  isles  or  continents  which  were  frequented  by 
reptiles  before  the  existence  of  viviparous  quadrupeds,  or  at  least 
before  there  was  a  sufficient  number  of  these  last  to  afford  a  quantity 
of  remains  at  all  comparable  to  those  of  reptiles. 

Professor  Owen,  in  his  elaborate  '  Report  on  British  Fossil 
Reptiles/— drawn  up  at  the  request  of  the  British  Association  for 
the  Advancement  of  Science,  and  published  in  their  Transactions — 
gives  the  following  account  of  the  order  Chelonia : — 

I.  Family  Testudisnda,  Tortoises,  or  Land-Tortoises. 

1.  New  Red-Sandstone  Tortoises.  The  most  ancient  of  the 
evidences  of  Chelonians  in  British  formations  appear  to  Professor 
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Owen  to  be  referrible  to  the  Land-Tortoises ;  and  he  quotes  the  foot- 
prints from  the  quarries  at  Corncockle  Muir,  and  those  subsequently 
discovered  at  the  quarries  of  Craigs,  two  miles  east  of  Dumfries,  as 
examples.    [Amphibia.] 

2.  Oolite  Tortoises.  Examples.  Impressions  of  horny  scutes  about 
the  size  of  thoso  covering  the  carapace  of  a  tortoise,  ten  inches  in 
length,  in  the  Oolite  Slate  of  Stonesneld. 

IL  Family  Emydida,  Fresh-Water  Tortoises. 

1.  An  undetermined  species  in  the  museum  of  Professor  Bell,  from 
the  Eocene  Clay  near  Harwich. 

2.  Emy$  teetvdiniformit,  Owen  (Emya  de  Sheppey, Cut.?).  Sheppey. 
8.  Platemye  BowerbanhU,  Owen.    Sheppey. 

4.  Platemye  BuUochii,  Owen.    Sheppey. 

5.  Tctroeternonpunctatum,  Owen,  Purbeck  Limestone.  K.B.  Closely 
allied  to  Trionyx. 

6.  With  regard  to  Platemy*  Mantdli  (Emys  de  Sussex,  Cur.,  Emy* 
ManieUi,  Gray),  Professor  Owen  remarks  that  the  fossils  discovered 
by  Dr.  Mantell  in  the  Wealden  strata  of  Tilgate  Forest,  and  the 
resemblance  of  which  to  the  flat  species  of  Emydian  discovered  by 
M.  Hugi  in  the  Jura  Limestone  at  Soleure  has  been  pointed  out  by 
Cuvier,  are  referrible  to  the  pleuroderal  section  of  the  Emydian  family 
as  arranged  by  Messrs.  Dumeril  and  Bibron,  and  in  that  section  to 
the  genus  Platemyt  {Hydraspi*,  Bell) ;  but  that  not  enough  of  the 
skeleton  of  any  individual  has  yet  been  obtained  to  afford  a  foundation 
for  specific  character. 

7.  Large  Emydian  from  the  Kimmeridge  Clay.  A  bone  in  the 
museum  of  Sir  P.  Grey  Egerton,  Bart,  from  Heddington  Pits, 
probably  belonging  to  a  species  of  Platemy*. 

8.  Footsteps  of  Emydians  in  New  Red-Sandstone.  Stourton 
Quarries,  Cheshire. 

With  regard  to  the  genus  Trionyx,  Professor  Owrn  remarks  that 
certain  British  fossils  from  the  Secondary  Formation  referred  to 
Trionyx  have  been  proved  to  belong  to  another  family  of  Chelonians : 
the  supposed  Trionyx  from  the  New  Red-Sandstones  (Caithness)  has 
been  pronounced  to  be  a  ganoid  fish  (genus  Coccottetu)  by  Agassiz. 
Nor  had  Professor  Owes  when  he  wrote  (1841)  Been  any  Chelonite 
from  the  Wealden  Formation  that  could  be  confidently  affirmed  to 
belong  to  Trionyx. 

A  femur  from  the  Lias  at  Linksfield  in  the  possession  of  Mr.  Robertson 
of  Elgin,  4|  inches  in  length,  and  found  with  remains  of  Pletiotauru* 
and  ffybodue,  though  not  identical  in  form  with  any  Trionyx  with 
which  Professor  Owen  could  compare  it,  he  found  to  resemble  the 
modifications  of  the  bone  in  that  genus  more  closely  than  in  Tortoises, 
Emydians,  or  Turtles.  He  remarks  that  although  some  of  the  Turtles 
of  the  Eocene  period,  as  the  Ckelone  longicepe,  present  such  modifica- 
tions of  the  jaws  as  seem  to  have  adapted  them  to  habits  and  food 
analogous  to  those  of  the  Trionyx,  yet  evidences  of  this  genua,  to 
which  the  destruction  of  the  eggs  and  young  of  crocodiles  is  more 
particularly  assigned  in  the  Nile  and  Ganges,  are  not  wanting  in 
certain  localities  where  the  London  Clay  appears  to  have  been  depo- 
sited under  circumstances  analogous  to  those  at  the  termination  of 
equally  gigantic  rivers ;  and  he  adds  that  unequivocal  portions  of  a 
true  Trionyx  have  been  obtained  from  the  Eocene  Clay  at  Sheppey 
and  at  Bracklesham,  and  that  they  are  also  associated,  as  in  the  Paris 
basin,  with  remains  of  Anoplotheriwn  and  Palaotkerium  in  the  Eocene 
Limestone  deposits  in  the  Isle  of  Wight. 

III.    Family  ChelonidcR,  Thalassian  Family,  or  Turtles, 

1.  Ckdone  planicepe,  Owen.    Portland  Sandstone. 

2.  C.  obovata,  Owen.    Purbeck  Limestone. 

8.  An  undetermined  species  of  Ckelone  (rom  the  Wealden.  Portions 
of  the  carapace,  plastron,  and  bones  of  the  extremities  of  a  large 
species  of  Marine  Turtle,  some  of  them  indicating  individuals  nearly 
three  feet  in  length,  discovered  by  Dr.  Mantell  in  the  Wealden  strata 
of  Tilgate  Forest,  are  figured  in  the  Doctor's  '  Illustrations  of  the 
Geology  of  Sussex/  This  species,  in  Professor  Owen's  opinion,  comes 
nearest  to  C.  planimenlum  of  the  Harwich  Eocene  Clay. 

4.  C.  pulckricepe,  Owen.  Superincumbent  beds  of  the  Lower 
Greensand;  Greenaand  near  Barnwell,  Cambridge. 

6*.  C.  Benetedi,  Owen  (Emy*  Benetedi,  Mantell).  Chalk ;  Burham, 
Kent. 

In  a  monograph  on  the  *  Fossil  Reptilia  of  the  London  Clay,'  by 
Professors  Owen  and  Bell,  published  by  the  Palaxmtographical 
Society,  the  following  species  are  described,  and  figures  of  the  remains 
found,  given, 

Order —  Cketoniau 

Family — Marina. 

Genus — Ckdone, 

1.  C.  brevicep*  (Emya  Parkineonii,  J.  E.  Gray ;  Emys  de  Sheppey, 
EL  V.  Meyer ;  Ckelone  antiqua,  Konig).    Eocene  Clay  of  Sheppey. 

2.  C.  longicepe.    Eocene  Clay  of  Sheppey. 
8.  C.  cratticoetata.    Harwich  Clay. 

4.  C.  declivi*.    Eocene  Deposits  of  Bognor,  Sussex, 

5.  C  trigonicept.    Eooene  Clay  at  Bracklesham. 

6.  C.  cuneicept.  London  Clay  of  Sheppey. 

7.  C.  tubcarSuUa.    Sheppey. 
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Remarking  on  the  descriptions  of  these  species,  Professor  Owen 
savb,  "  A  retrospect  of  the  facts  above  detailed  relative  to  the  Fossil 
Chelonians  of  the  genus  Ckelone,  or  marine  family  of  the  order,  leads 
to  conclusions  of  much  greater  interest  than  the  previous  opinions 
respecting  the  Chelonites  of  the  London  Clay  could  have  suggested. 
Whilst  these  fossils  were  supposed  to  have  belonged  to  a  fresh- 
water genus,  the  difference  between  the  present  fauna  and  that  of 
the  Eocene  period,  in  reference  to  the  Cheionian  order,  was  not  very 
great;  since  the  Emys,  or  Cutudo  Europaa,  still  abounds  on  the 
Continent,  after  which  it  was  named,  and  lives  long  in  our  own 
island  in  suitable  localities. 

"But  the  case  assumes  a  very  different  aspect  when  we  come  to 
the  conviction  that  the  majority  of  the  Eocene  Chelonites  belong  to 
the  true  marine  genus  Ckelone  ;  and  that  the  number  of  species  of 
these  extinct  Turtles  already  obtained  from  bo  limited  a  space  as  the 
Isle  of  Sheppey,  exceeds  that  of  the  species  of  Ckelone  now  known 
to  exist  throughout  the  globe.  Notwithstanding  the  assiduous 
search  of  naturalists,  and  the  attraction  to  the  commercial  voyager 
which  the  shell  and  the  flesh  of  the  Turtles  offer,  all  the  tropical  seas 
of  the  world  have  hitherto  yielded  no  more  than  five  well-defined 
species  of  Ckelone ;  and  of  these  only  two,  as  the  C  My  da*  and 
C.  Caouana,  are  known  to  frequent  the  same  locality.  It  is 
obvious,  therefore,  that  the  ancient  ocean  of  the  Eocene  epoch  was 
much  less  sparingly  inhabited  by  Turtles ;  and  that  these  presented 
a  greater  variety  of  specific  modifications  than  are  known  in  the 
seas  of  the  warmer  latitudes  of  the  present  day. 

"  The  indications  which  the  English  Eocene  Turtles,  in  conjunction 
with  other  organic  remains  from  the  same  formation,  afford  of  the 
warmer  climate  of  the  latitude  in  which  they  lived,  as  compared 
with  that  which  prevails  there  in  the  present  day,  accord  with  those 
which  all  the  organic  remains  of  the  oldest  Tertiary  deposits  have 
hitherto  yielded  in  reference  to  this  interesting  point. 

"  That  abundance  of  food  must  have  been  produced  under  such 
influences  cannot  of  course  be  doubted ;  and  we  may  infer  that  to 
some  of  the  extinct  species,  which  like  the  Ckelone  longicepe  and  C. 
planimentum  exhibit  either  a  form  of  head  well  adapted  for  pene- 
trating the  soil,  or  with  modifications  that  indicate  an  affinity  to  the 
Trionycet,  was  assigned  the  task  of  checking  the  undue  increase  of 
the  now  extinct  crocodiles  and  gavials  of  the  same  epoch  and  locality, 
by  devouring  their  eggs,  or  their  young  becoming  probably  in  return 
themselves  an  occasional  prey  to  the  older  individuals  of  the  same 
carnivorous  Saurians." 

Family — Fluvialia. 

Genus — Trionyx. 

1.  T,  ffenrici.    Eooene  at  HordwelL 

2.  T.  Barbara.    Eocene  at  HordweU. 

8.  T.  incrattatu*.    Eocene  Formations  of  the  Isle  of  Wight. 

4.  T.  marginatus.    Eocene  Deposit  at  HordweU  Cliff. 

5.  T.  rivoeue.    Eocene  Beds  at  HordweU  Cliff. 

6.  T.  planus.    Eocene  at  HordweU  and  Bracklesham. 

7.  T.  circwneulcatu*.    Eocene  at  HordwelL 

8.  T.  puttulatut.    Clay  at  Sheppey. 

Family — Paludinoea. 
Genus — Platemyt. 

1.  P.  BuUochii.    London  Clay. 

2.  P.  Bowerbankii,    Clay  at  Sheppey. 

Genus— Emys. 

1.  R  tesiudiniformU  (Emys  de  Sheppey,  Cuvier?).  Eooene  Clay 
of  Sheppey. 

2.  E.  hxvit.    Clay  of  Sheppey. 
8.  E.  Comptoni. 

4.  B.  bicarinata. 

6.  E.  Delabeckii.   London  Clay,  Isle  of  Sheppey. 

Amongst  the  Fossil  remains  brought  from  the  Tertiary  Formations 
of  India  by  Dr.  Falconer  and  Major  Cautley,  are  those  of  a  gigantio 
species  of  Land-Tortoise.  The  species  referred  to  has  been  named 
Coloesockely*  Atlas.  Portions  of  its  skeleton  and  a  model  of  the 
entire  animal  are  now  in  the  collection  of  the  British  Museum.  The 
carapace  of  this  gigantic  animal  measures  in  some  specimens  above 
12  feet  in  length.  These  remains  were  found  associated  with  the 
bones  of  gigantic  extinct  Mammalia  allied  to  Palaotkeriwm,  and  the 
other  Packydermata  of  the  Paris  basin.  In  the  same  deposits  were 
also  found  the  remains  of  several  smaller  species  of  Ckelonia,  and  of 
the  one  which  now  inhabits  India.  There  have  been  also  found  in 
the  same  locality  the  remains  of  gigantio  crocodiles,  differing  from 
those  now  inhabiting  India,  and  several  species  of  elephant 

In  the  'Reports'  of  the  United  States  Surveying  Expedition  in 
Wisconsin,  Iowa,  and  Mineaota,  in  1850,  an  account  is  given  of  the 
discovery  of  the  remains  of  a  large  number  of  species  of  Ckelonia, 
both  Tortoises  and  Turtles,  with  the  remains  of  extinct  forms  of 
Mammalia  in  the  district  of  the  Mauvaises  Terms  on  the  Missouri 

CHELO'NIA  (Godart),  a  genus  of  Lepidopterous  Insects,  of  the 
section  Nocturna  (Latreille),  and  family  Arctiida  (Leach).  Before  we 
proceed  with  an  account  of  this  genus,  which  contains  two  of  tl 
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moat  conspicuous  and  beautiful  of  the  British  moths,  it  may  be  we]] 
briefly  to  state  the  character!  of  the  family  A  rciiidtr,  u  fir  u  the 
divemifled  habit  of  the  species  will  admit.  The  palpi  are  two  in 
number,  mostly  3-joint*d  and  hairy.  The  antennae  have  a  double 
series  of  pectinations;  thorax  large  ;  the  apex  of  the  body  generally 
fnrniihed  with  a  tuft ;  wings  cloning  so  M  to  form  an  angle  by  their 
junction,  or  folding  horiion  tolly.  The  males  are  nsually  larger  than 
the  females ;  lame  generally  very  hairy,  frequently  furnished  with 
numerous  tofts,  those  on  the  tail  and  toward!  the  head  the  longer. 

The  genua  ChtUtnia  is  synonymous  with  Ardia  of  Schrank.  The 
latter  name  is  generally  adopted  by  British  entomologist!  from  its 
priority.  The  term  Chttona  is  open  to  another  objection,  being 
commonly  need  to  designate  a  section  of  Tortoises. 

Arclia  Oaja,  the  Large  Tiger-Moth,  or  the  Garden-Tiger,  ii  Tery 
common  in  the  south  of  England,  but  apparently  less  so  in  the  north. 
The  expanded  wings  measure  from  2j  to  3  inches  in  width;  the 
upper  wing*  are  of  a  chocolate-brown  coloor,  with  numerous  irregular 
cream-coloured  markings;  tho  under  wings  are  scarlet,  with  fire  or 
six  large  blue-black  spout ;  the  body  in  also  scarlet,  or  pinkish  above, 
with  several  transverse  black  bands ;  on  the  under  side  the  ground- 
colour is  black,  with  pink  bands ;  the  head  and  thorax  are  brown, 
separated  with  a  red  ring;  the  legs  are  red  at  the  base,  and  the 

The  caterpillar  of  this  moth  is  found  in  great  abundance  near 
London,  and  is  frequently  seen  crawling  on  pathways  :  it  is  covered 
with  long  black  hairs,  and  when  touched  will  roll  itself  up  in  a  ring: 
it  feeds  upon  a  great  variety  of  plants,  but  seems  most  fond  of 
lettuce,  groundsel,  and  chiekweed.  The  larva  is  found  in  the  spring 
months,  and  tomi  into  a  pupa  about  June.  The  pupa  is  inoloeed  in 
a  loose  web  of  a  white  colour;  the  moth  appear*  in  the  autumn. 

This  specie*  is  extremely  variable  in  its  imago  state;  we  have 
seen  specimens  in  which  the  upper  wing  is  nearly  all  white,  and 
other*  in  which  the  white  i*  almost  obliterated :  the  spots  on  the 
under  wing  vary  also  considerably ;  they  sometimes  run  one  into  the 
other  so  ss  to  form  a  band. 

Ardia  yiltUa,  the  Cream-Spot  Tiger-Moth,  is  the  only  other  well 
authenticated  British  species;  it  is  far  less  abundant  than  the  other. 
The  upper  wings  are  black,  with  about  eight  large  cream-coloured 
spots;  the  under  wings  are  yellowish,  spotted  more  or  lees  with 
black,  and  ha*  an  irregular  black  fascia  near  the  margin ;  the 
abdomen  is  reddish,  spotted  with  black ;  the  head  and  thorax  are 
bledt ;  the  latter  has  two  cream-coloured  spots. 

The  caterpillar  very  much  resembles  the  one  last  described,  but 
has  a  red  head,  and  leg*  of  the  same  colour ;  like  the  last  it  feeds 
upon  various  plants,  particularly  the  chickweed.  The  moth  appears 
about  the  end  of  June,  and  is  rather  leas  than  the  Large  Tiger. 

CHEL0NIAN8.    [Chxlohia.] 

CHELYa  JChxlokia.] 

CHEMNlTZIA.agenusof  tfollutca  belonging  to  the  Proaobran- 
chiate  section  of  tho  Oatleropoda,  and  referred  to  the  family  Pgrani- 
dtlUda.     [Piba.midei.mda.] 

CHKNALOPEX,  a  genus  of  Birds  belonging  to  the  family  Analida, 
to  which  the  Egyptian  Goose  ((7.  jEgyptiaau)  is  referred.     [DuOKA.l 

CHE'NNIUM,  a  genu*  of  Coleopterous  Insects.     [Pbelafhds.] 

CHENOCOPROUTE,  a  Mineral  of  a  yellow  or  palegreen  colour, 
belonging  to  the  silver  series,  and  supposed  to  be  an  arsenate  of  silver 

CHENOPODIA'CE M,  Chaupodt,  the  Chenopodium  Tribe,  a  natural 
order  of  Exogena,  consisting  of  numerous  species,  used  either  for 
culinary  purposes  or  for  the  manufacture  of  soda.  They  are  apetalous 
plants,  with  minute  green  herbaceous  flowers,  a  email  number  of 
stamens,  which  are  opposite  the  segments  of  the  calyx,  and  a  one- 
celled  membranous  fruit,  containing  one  single  erect  seed,  or  a  very 
small  number.  The  leaves  are  soft  and  rather  succulent,  without  any 
trace  of  stipules.  Host  of  them  are  found  in  the  cold  and  temperate 
parte  of  the  world.  They  differ  from  Polygottacta  and  Urtieaeea  in 
the  want  of  stipules,  and  from  Amaraniacea  in  their  flowers  not  being 
coloured  and  enveloped  in  membranous  bracts.  This  order  embraces 
plants  of  opposite  characters,   and   when    better  investigated    will 
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Erobably  be  split  up.  Bchleiden  has  observed  that „.  „,™.„, 
»vb  tho  wood  very  compact,  and  pierced  with  vertical  cords  of 
cellular  tissue.  The  order  contains  o3  genera  and  860  species.  They 
are  natives  of  all  parts  of  the  world,  in  waste  and  uncultivated  places. 
Spinach  [Sfiwacta],  Fat  Hen,  Oood  King  Henry  [CnxNoponrDii], 
Garden  Orach  [Atbiplei],  Chard-Beet,  Beet,  Mangold  Wurzel  [Bma], 
belong  to  this  order.  Soda  is  obtained  from  species  of  Saliola  and 
Salicornia.     [SAtaoLa;  SaUOORHta.] 

CHENOPO'DIUM,  a  genus  of  plants  the  type  of  the  natural  order 
Ohenopodiarxa.  It  consists  of  weedy  plants,  common  on  dunghillsand  in 
waste  places,  and  known  by  the  strange  names  of  Fat  Hen  (C.  album). 
Good  King  Henry  (0.  Sonut-ffenntvi),  4c,  They  are  generally 
insipid  plants,  whose  leaves  end  yoiragshoota  may  be  eaten  as  spinach, 
but  which  have  no  particular  merit.  In  this  genua  is  however  found 
the  celebrated  Quinoa  of  Peru  (C.  guinea).  This  plant,  whose  seeds 
are  said  to  be  of  as  much  importance  to  the  Peruvian*  as  the  maize, 
potato,  and  wheat,  is  an  annual  weedy  species,  with  an  appearance 
similar  to  that  of  Garden  Orach,  to  the  size  of  which  it  grows.  Its 
flower*  appear  in  close  clusters  about  the  ends  of  the  branches,  and 
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a,  anf  Is  of  the  petiole,  shoving  the  pedanele ;  a,  Hover ;  e.  Rower  deprived 
of  Its  esl jx,  shoving;  the  ovary,  surmoonted  bj  three  pistils ;  s°r  eaZjx ;  *,  fruit 

Imbedded  la  the  succulent  rslji ;  /,  §,  fruit  separated  from  the  caljx  ;  A,  borl- 
lontsl  stetian  of  fruit  i  i,  vertical  do. ;  *,  embryo.  All  these  ".gares,  eiMpung 
a,  magnUed  la  various  degree*. 

are  succeeded  by  a  profusion  of  little  black  or  white  seeds  ( According 
to  the  variety)  about  the  size  of  grains  of  millet.  Its  leaves  are 
employed  as  spinach,  and  the  seeds  in  soup  or  broth  as  rice,  and  in 
aoms  parts  of  South  America  they  are  in  as  much  use  ss  rice  in  India. 
They  are  said  to  yield  a  pleasant  beer  when  fermented.  It  is  chiefly 
upon  the  highest  land  of  Southern  Peru,  where  neither  barley  nor  rye 
will  ripen,  as,  for  instance,  at  the  height  of  nearly  13,000  feet  on  the 
table-land  of  Chiquitos,  that  Quinoa  forms  the  great  article  of  agri- 
culture ;  it  there  forms  fields,  the  limits  of  which  the  eye  can  hardly 
reach,  of  a  monotonous  and  unpleasant  aspect,  scarcely  mixed  with  a 
single  other  species,  and  very  unlike  the  rich  and  waving  greenness  of 
our  standing  com.  It  is  also  extremely  common  about  the  great  lake 
of  Titicsca-  The  seeds  are  ripened  in  England,  and  may  now  be 
purchased  at  any  of  the  seed-shops  ;  but  the  plant  can  hardly  be  con- 
sidered worth  the  attempt  at  cultivating  it  where  anything  else  will 
grow.  C.  oliditm  has  an  atrocious  odour,  and  has  a  reputation  as  an 
antispasmodic  and  emmenagogue. 
The  following  is  an  analysis  of  the  British  species  of  Okenopttd, u». 
*  Perianth  enveloping  the  fruit, 
t  Leaves  undivided. 

Leaves  ovate  rhomboids!     O.  oliduvt. 

Leaves  ovate-ellipticaL     C.  poiyspermtiBi. 
tt  Leave*  toothed,  angled,  or  lobed. 

Leaves  triangular.     C.  mroicwm. 

Leaves  sinuate-dentate.     C.  album. 

Leaves  unequally  S-lobed.     C.  ficifulium. 

Leaves  rhomboict-ovate.     C.  marafe. 

Leaves  subcordate.     C.  fybridm. 
"  Perianth  not  covering  the  fruit, 
t  Stigmas  short 

Leaves  rhomboid.     C.  moras*. 

Leaves  triangular.     0.  botryoida. 

Leaves  oblong.     0.  glatttxm. 
ft  Stigmas  elongated. 

Leaves  triangular.     C.  Bonvt-Henricxt. 
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by  the  people  of  the  western  parts  of  South  America,  and  is  very  like 
the  Custard  Apple  of  the  West  Indies.  [Anona.]  It  is  a  tree  about 
12  feet  high  ;  the  leaves  are  oval,  pointed  at  both  ends ;  the  flowers 
solitary,  very  fragrant,  of  a  greenish-white  colour,  and  the  fruit  some- 
what heart-shaped,  with  a  scaly  appearance  on  the  outside :  when 
ripe  it  is  grayish-brown,  or  black.  The  flesh  is  white  and  sweet, 
mixed  with  several  seeds  of  the  colour  of  coffee.  The  Creoles  think 
this  fruit  the  best  of  the  country.  Baron  Humboldt  speaks  of  it  in 
terms  of  high  praise,  and  his  account  is  completely  confirmed  by  the 
testimony  of  many  officers  who  have  been  in  the  South  American 
service ;  but  Feuillee  says,  one  European  pear  or  plum  ifl  worth  all  the 
Cherimoyers  of  Peru. 

CHERLE'RIA,  a  genus  of  plants  belonging  to  the  natural  order 
Caryophyllaccct.  It  has  5  sepals,  6  petals  (sometimes  absent),  1 0  stamens, 
the  outer  ones  opposite  to  the  sepals,  springing  from  an  oblong  emargi- 
nate  glandular  base,  8  styles,  a  3-valved  capsule.  There  is  only  one 
species  which  is  a  native  of  Great  Britain.  It  was  called  by  Linnaeus 
C.  udoidc*.  The  petals  are  very  generally  wanting,  the  flowers  are 
solitary  on  short  stalks.  The  stems  are  numerous,  forming  a  dense 
mass  close  to  the  ground.  The  leaves  are  very  numerous,  linear- 
subulate,  and  finely  ciliated.  It  is  found  on  the  summits  of  the 
mountains  of  Scotland. 

CHERRY,  the  fruit  of  the  various  species  of  Cerasus.  [Cerasus.] 
Like  most  of  the  fruits  yielded  by  the  natural  order  Atnygdalacca,  it 
is  characterised  by  the  hardness  of  its  endocarp,  hence  this  part  is 
often  called  the  stone.  This  hard  part  is  often  used  for  ornamental 
carving,  specimens  of  which  may  be  seen  in  the  museum  of  the 
Royal  Gardens  at  Eew.  For  the  varieties  of  Cherry,  and  the  culture 
of  the  tree,  see  Cherry,  in  Arts  and  So.  Dit. 

CHERRY-LAURELS.    [Cerasus.] 

CHERRY-TREES.    [Cerasus.] 

CHERSIANS.    [Chelonia.] 

CHERT,  a  variety  of  quartz  being  a  kind  of  granular  Chalcedony. 
It  is  a  transition  from  the  smoother  forms  of  Quartz  to  Hornstone. 
[Agate.] 

CHERVIL,  a  culinary  vegetable,  the  AtUhriscus  Cerefoliim  [An- 
thribgus]  of  botanists.  It  is  an  annual,  and  a  native  of  the  south  of 
Europe.  Its  leaves  have  a  slight  aromatic  taste,  and  are  used  in  soups 
and  salads.    It  is  little  cultivated. 

CHESTNUT,  BUCK'S-EYE.    [Pavia.] 

CHESTNUT,  HORSE.    [jEsculus.] 

CHESTNUT,  SWEET.    [Castanea.] 

CHIASTOLITE  is  a  name  given  to  a  variety  of  Andalusite.  [Anda- 
lusite.]   It  is  also  called  Macle.      [Maole.] 

CHICA.    [BiaNOFiA.] 

CHICHA.    [Stbrculia.] 

CHICK-PEA.    [Cioer.] 

CHICKRASSIA,  a  genus  of  plants  belonging  to  the  natural  order 
Cedrdaccce.    £L  tabularis  is  said  to  be  a  powerful  astringent. 

CHICK  WEED,  a  common  annual,  with  soft  light-green  opposite 
ovate  leaves,  a  brittle  stem,  and  minute  white  petals,  almost  split  into 
two  parts.  It  and  groundsel  are  two  plants  which  are  to  be  found  in 
flower  on  any  day  in  the  year.  Botanists  name  it  SteUaria  media. 
[Stellaria.1 

CHICORY.    [Cichorium.] 

CHIFF-CHAFF.    [Sylvia.] 

CHIGOE.    [PULBX.] 

CHILDRENITE,  a  Mineral  found  in  Derbyshire.  It  occurs  in 
minute  yellowish-brown  crystals,  coating  spathic  iron.  It  is  supposed 
to  consist  of  phosphoric  acid,  alumina,  and  iron. 

CHILINA,  a  genus  of  Testaceous  Mollusks,  separated  by  Dr.  J.  E. 
Gray  from  Auricula,  and  including  Auricula  Domboiana  of  Lamarck, 
and  Auricula  fluviatilis  of  Lesson.  Locality,  South  America,  in 
fresh-water  streams,  with  most  of  the  habits  of  the  Limncce. 

CHILLIES.    [Capsicum.] 

CHILLINGHAM  CATTLE.    [Bovms.] 

CHILO'GNATHA  (Latreille),  an  order  of  Insects  belonging  to  the 
class  Myriapoda.  It  has  the  following  characters : — Body  generally 
cylindrical,  and  consisting  of  numerous  crustaceous  rings  or  segments ; 
the  head  is  furnished  with  two  short  7 -jointed  antennas,  and  two 
mandibles ;  the  horny  substance  of  the  mandibles  does  not  continue 
uninterruptedly  from  the  base  to  the  apex,  but  is  divided  in  the  middle 
so  that  the  upper  part  is,  as  it  were,  hinged  to  the  lower  by  a  tough 
membrane;  they  are  covered  above  by  the  fore  part  of  the  head, 
which  forms  a  kind  of  upper  lip,  and  beneath  by  an  under  lip ;  this 
last  part  is  divided  externally  into  four  portions  by  three  sutures ; 
the  two  central  portions  are  narrower  than  the  outer  ones,  and  spring 
from  a  plate  of  a  semicircular  shape ;  the  apex  of  the  under  lip  is  fur- 
nished with  several  large  tubercles.  The  first  segment  of  the  body, 
or  that  next  the  head,  is  considerably  larger  than  the  following  seg- 
ments. The  legs  are  short,  very  numerous,  and  terminated  by  a 
simple  hook ;  the  anterior  segments  of  the  body  are  some  of  them 
unprovided  with  legs,  and  others  have  a  single  pair  each ;  the  remain- 
ing segment*  (with  the  exception  of  the  last  two  or  three)  commencing 
from  the  fourth,  fifth,  or  sixth  from  the  head,  are  each  furnished  with 
two  pairs  of  legs.  The  sexual  organs  of  the  male  are  situated  behind 
the  seventh  pair  of  legs,  and  those  of  the  female  behind  the  Becond 
pair.    The  respiratory  orifices  are  situated  on  the  sternal  part  of  each 


segment  of  the  body;  they  communicate  internally  with  a  double 
series  of  pneumatic  sacs  which  extend  the  whole  length  of  the  body, 
and  from  which  the  tracheal  branches  spring  and  spread  over  the 
other  organs;  these  sacs  are  not  connected  with  each  other,  as  is 
usually  the  case,  by  a  principal  trachea.  A  series  of  pores  on  each 
side  of  the  body  have  been  mistaken  for  the  stigmata,  but  their 
orifices  give  vent  to  an  acid  liquid  secretion  which  has  a  very  disa- 
greeable odour,  and  probably  serves  as  a  means  of  defence. 

The  Chilognatha  crawl  slowly,  and  appear  to  glide  over  the  ground, 
and  when  touched  they  will  roll  themselves  up  spirally.  They  feed 
upon  decaying  animal  and  vegetable  substances.  The  genus  lulu*  of 
Linnaeus  [Iulus]  included  all  the  species  of  this  order  known  in  his 
time.  It  now  embraces  several  genera  and  upwards  of  seventy  species. 
[Myriapoda.] 

CHILO'PODA  (Latreille),  an  order  of  Insects  belonging  to  the 
class  Myriapoda.  This  family  is  synonymous  with  the  order  Syn- 
gnatha  (Leach),  and  the  genus  Scolopendra  of  Linnaeus.  The  characters 
are : — Antennas  thick  at  the  base,  and  gradually  growing  slender  towards 
the  apex,  composed  of  fourteen  or  more  joints ;  the  mouth  consists  of 
two  mandibles,  which  are  furnished  with  a  palpiform  process,  and 
provided  at  the  apex  with  numerous  little  denticulations ;  covering 
these  is  an  upper  lip  and  an  under  lip ;  the  latter  is  composed  of  four 
distinct  portions,  of  which  the  two  outer  parts  are  the  largest,  and 
transversely  jointed ;  above  this  part  (viewing  the  head  from  beneath) 
are  two  palpi,  which  resemble  legs  in  being  terminated  by  a  pointed 
claw :  covering  this  under  lip,  there  is  a  second  lip,  an  organ  furnished 
with  two  lateral  processes,  each  of  which  is  terminated  by  a  large  bent 
claw,  which  is  said  to  be  perforated  beneath  by  a  hole  through  which 
a  poisonous  liquid  is  ejected. 

The  body  is  depressed,  composed  of  numerous  segments,  which  are 
covered  above  and  beneath  with  plates  of  a  horny  substance,  and*  each 
segment  is  generally  furnished  with  a  pair  of  legs ;  the  last  pair  are 
thrown  back.  The  sexual  organs  are  placed  at  the  posterior  extre- 
mity of  the  body.  The  organs  of  respiration  consist  wholly  or  partly 
of  tubular  tracheae.  The  stigmata  are  placed  on  the  sides  of  the 
body. 

These  insects  are  carnivorous,  and  crawl  about  by  night.  Most  of 
them  are  very  active  in  their  movements,  and  some  emit  a  phosphoric 
light  They  conceal  themselves  under  stones  and  fallen  trees,  and  are 
all  found  in  rotten  wood.  In  hot  climates  some  of  the  species  grow 
to  an  immense  size  (especially  those  of  the  genus  Scolopendra,  as  it  is 
now  restricted),  and,  owing  to  their  venomous  bite,  are  much  dreaded 
by  the  inhabitants  of  those  parts. 

The  animals  commonly  known  by  the  name  of  Centipedes  belong 
to  this  family.    [Scolopendra.] 

The  species  of  this  order  have  been  recently  greatly  increased.  It 
now  embraces  nearly  a  hundred  species.    [Myriapoda.] 

CHIMJC'RA,  a  genus  of  Cartilaginous  Fishes  allied  to  the  Sturgeon 
and  Shark  sections.  [Sturionid  &]  One  species,  O.  monstrosa,  inha- 
bits the  British  seas,  and  is  known  by  the  names  of  the  King  of  the 
Herrings,  the  Rabbit-Fish,  and  Sea-Monster. 

CHIMJSRIDjE,  a  family  of  Fishes  between  the  Sharks  and  the 
Sturgeons,  to  which  is  referred  the  anomalous  genus  Ckimcsra. 
[Sturionida] 

CHIMA'PHILA,  a  genus  of  plants  belonging  to  the  natural  order 
Pyrolacete.  C.  corymbosa  (Pursh),  the  Pyrola  umbcllata  of  Linnaeus, 
the  Corymbose  Wintergreen,  is  a  small  evergreen  woody  plant,  com- 
mon in  the  pine-forests  of  the  north  of  Europe,  also  found  in  Asia 
and  in  North  America,  to  the  Indian  inhabitants  of  which  its  virtues 
have  been  long  known.  The  leaves  possess  diuretic  properties  joined 
to  a  tonic  power,  and  they  impart  strength  and  comfort  to  the  stomach 
while  they  increase  the  action  of  the  kidneys.  Applied  externally, 
they  cause  redness  and  vesication  of  the  skin.  Chemical  analysis 
shows  them  to  consist  of  tannin,  resin,  and  an  acrid  extractive.  The 
taste  is  at  first  sweet,  afterwards  bitter.  Their  tonic  and  diuretic 
properties  render  them  valuable  remedial  agents  in  dropsies,  espe- 
cially such  as  follow  acute  diseases.  They  have  also  been  given 
advantageously  in  intermittent  and  even  typhus  fever.  Dr.  Chapman 
ascribes  a  diaphoretic  power  to  them.  Infusion,  decoction,  and 
extract  are  the  forms  in  which  they  have  been  given :  decoction  is 

S referable,  of  which  some  ounces  may  be  given  repeatedly  during 
le  day. 

CHIMONA'NTHUS,  a  genus  of  plants  belonging  to  the  natural 
order  Calycanthacea.  The  species  or  rather  varieties  of  this  genus 
are  called  in  the  gardens  Japan  Allspice.  They  are  deciduous  plants, 
with  opposite  pale-green  Bnarp-pointed  rather  rough  leaves,  of  an 
ovate-lanceolate  figure.  About  the  end  of  November  these  fall  from 
the  bushes,  and  are  succeeded  by  the  flowers,  which  appear  at  Christ- 
mas-time upon  the  naked  branches.  They  consist  of  an  inferior  calyx, 
formed  of  a  considerable  number  of  roundish  scale-like  sepals,  the 
outermost  of  which  are  pale  brown,  the  innermost  semi-transparent, 
with  some  tinge  of  yellow.  The  petals  are  yellowish  ovate  leaves, 
stained  with  chocolate-red  veins,  and  surrounding  a  small  number  of 
stamens.  The  fruit  is  a  bright-brown  leathery  calyx-tube,  inclosing 
three  or  four  oblong  bright-brown  polished  nuts.  There  is  probably 
no  plant  more  deliciously  fragrant  than  this,  orange  flowers  and  violets 
not  excepted.  The  plant  is  quite  hardy  if  protected  a  little  by  a  wall 
or  by  palings.    The  only  species  is  C.  fragrant.    Of  this  three  varieties 
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■re  known  in  the  gardens ;  tbe  common  kind,  C.  fragrant,  with 
■mall  pale-yellow  flowers ;  tbe  C.  f.  gnmdifiorta,  with  large  bright- 
yellow  flowers ;  and  another,  C.  /.  parrytoru»,  with  flowers  resembling 
those  of  the  first,  except  ia  being  much  smaller.  The  but  is  not  worth 
cultivating ;  both  the  former  should  be  found  in  ever;  garden,  how- 
ever small  Nothing  can  be  more  elegant  as  room-ornaments  than 
Landfills  of  their  round  flowers  placed  on  little  porcelain  trays. 

CHIMPANZEE,  the  name  by  which  one  of  those  forms  which 
approach  nearest,  to  man  is  most  generally  known.  Tin 
been  applied  to  the  Simia  Satynu  of  Linnaeus,  the  Oriental  Orang  ; 
but  zoologists  are  now  (greed  in  its  proper  application  to  the  Black 
or  African  Orang  or  Pygmy  {Traghtdyta  mger  of  Geoflroy,  Simla 
Troglodyte!  of  Blumenbach).  Linnaeus  placed  the  form  under  the 
genua  Homo,  with  the  specific  name  Troglodyla,  next  to  Homo  lapient, 
arranging,  as  we  have  seen  above,  the  Asiatic  Orang  under  tbe  Simioz. 
But  he  seems  to  have  confounded  the  two  species  of  Orangs,  which 
differ  very  considerably ;  for  he  refers  to  the  figure  given  by  Bontius, 
which  was  intended  for  the  Asiatic,  and  yet  he  gives,  quoting  Pliny, 
the  borders  of  Ethiopia  as  its  habitat,  as  well  u  Java,  Amboyna, 
Ternate,  and  Mount  Ophir  in  Malacca,  That  the  Chimpanzee,  though 
much  of  its  organisation  bears  a  striking  resemblance  to  that  of  Man, 
is  separated  from  him  by  a  wide  interval,  the  accurate  investigations 
of  modern  anatomists  sufficiently  prove.  Tyson,  Camper,  Blumen- 
bach, Cuvier,  Lawrence,  and  especially  Owen,  have  set  that  question 
at  rest,  though  Bory  de  St  Vincent  struggled  hard  to  retain  Man  and 
the  Orangs  as  members  of  the  same  zoological  family.  Before  we  refer 
to  the  arguments  of  the  last-named  zoologist  and  his  followers,  it  will 
be  necessary  to  apprise  the  reader  that,  to  say  nothing  of  tbe  difference 
of  organisation  in  other  parts  of  the  body  and  foot,  lie  heel-bone  (oa 
oalcis)  of  man  does  not  project  backwards  so  far  in  proportion  as  that 
of  the  Chimpanzee,  and  Lawrence  notes  this  as  an  infallible  human 
characteristic ;  •  tx  ealet  hominem.'  Bory  de  St  Vincent,  and  those 
who  support  the  theory  of  gradual  development  of  animal  form, 
endeavour  to  show  that  the  position  of  the  great  toe,  upon  which  its 
conversion  into  an  opposeable  organ,  or  thumb,  and  the  consequent 
transmutation  of  the  foot  into  a  hand,  principally  depends,  is  a  cha- 
racter subject  to  modification  ;  and,  after  a  somewhat  sweeping 
assumption  that  it  is  the  only  difference  of  organisation  between  the 
OrangB  and  Man,  points  the  whole  strength  of  hu  argument  against  its 
value  as  a  zoological  character ;  and,  by  a  rather  retrograde  process 
of  reasoning,  endeavours  to  support  his  views  by  giving  an  instance 
where  man,  under  certain  circumstances,  obtains  a  prehensile  power 
of  foot  Calling  in  aid  the  Besiniers  of  the  Landes  of  Aquitaine,  he 
exhibits  them  ss  having  acquired  a  power  of  opposing  the  great  toe  to 
the  others,  a  faculty  supposed  to  have  been  arrived  at  hy  their  scan- 
sorinl  habits  in  obtaining  their  living  by  gathering  the  resin  of  Piniu 
maritima.  "But,"  as  Professor  Owen  well  observes,  "supposing  the 
extent  of  motion  of  the  great  toe  to  be  sufficiently  increased  by  con- 
stant habits  of  climbing,  or  in  connection  with  a  congenital  defect  of 
the  upper  extremities,  yet  it  does  not  appear  that  the  os  calds,  or  the 
other  hones  of  the  foot,  have  lost  any  of  those  proportions  which  so 
unerringly  distinguish  man  from  the  ape."  M.  Bory,  however,  in  his 
zealous  endeavours  to  lower  the  arrogance  which  makes  m 
to  fraternise  with  apes  and  monkeys,  is  carried  so  far  as  . 
to  this  naive  question  : — "  En  effet,  quatre  mains  ne  vandraient  elles 
pas  mieux  que  deux  comme  elemens  de  perfectibilitd  I" — "In  fact, 
are  not  four  hands  of  more  value  than  two  as  elements  of  perfecti- 
bility I"  Now,  let  us  look  at  this  fallacy,  for  a  fallacy  it  is.  There 
might  be  a  little,  and  a  very  little  after  all,  in  the  query,  if  any  one 
of  the  four  hands  of  the  Quadrumana,  or  all  of  them  put  together, 
approached  tbe  hand  of  man  as  an  instrument  of  action, — an  lnatru- 
msnt  whereby,  though  born  the  most  helpless  of  animals  and  without 
clothing  or  any  natural  protection,  he  has  made  himself  master  of 
all,  and  coin  palled  the  apparently  most  impracticable  natural  produc- 
tions to  minister  not  only  to  his  wants  but  to  his  most  luxurious 
imaginations.  Let  any  one  who  is  at  all  oonversant  with  animal 
mechanics  look  at  the  hand  of  a  Chimpanzee,  and  compare  it  with  his 
own  ;  or  let  any  one  observe  the  Chimpanzee  using  his  apology  for  a 
thumb,  and  then  cast  his  eyes  on  the  merest  hodman  at  his  work,  and 
he  will  soon  sea  where  the  advantage  lies.  And  this  is  not  all  "  To 
give  das  force  to  this  proposition,"  says  Professor  Owen  in  his  paper 
'  On  the  Osteology  of  the  Chimpanzee  and  Orang-Utan,'  "  the  four 
hands  of  the  ape  ought  to  be  independent  of  any  share  in  stationary 
support  or  progression.  Now,  it  is  scarcely  necessary  to  observe  that 
the  perfection  of  the  hands  of  man  results,  in  a  great  measure,  from 
the  free  use  he  ia  enabled  to  make  of  them  in  consequence  of  ths 
organisation  of  the  lower  members  as  exclusive  instruments  for  sus- 
taining and  moving  the  body.  It  has,  however,  been  suggested  that 
the  hallux  (thumb)  of  the  orang  might  acquire  increased  length  and 
strength  during  the  efforts  of  successive  generations  to  maintain  tbe 
erect  position  ;  bat  if  we  look  a  little  further  into  the  anatomy  of  the 
orange,  a  difficulty  presents  itself  unforeseen  by  Lamarck  and  Bory. 
The  muscle  called  '  flexor  longus  pollirisj  pedis '  terminates,  in  the 
human  subject,  in  a  single  tendon,  and  its  force  is  concentrated  on 
the  great  toe,  the  principal  point  of  resistance  in  raising  the  body 
upon  the  heel.  In  the  orang,  however,  the  analogous  muscle  termi- 
nates in  three  tendons,  which  are  inserted  separately  and  exclusively 
hi  the  three  middle  toes,  obviously  to  enable  these  to  graap  with  greater 
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force  the  boughs  of  trees,  ic  It  is  surely  asking  too  much  t* 
us  to  believe  that  in  the  course  of  time,  under  any  circur 
these  three  tendons  should  become  consolidated  into  one,  and  that 
one  become  implanted  into  a  toe,  to  which  none  of  the  three  separate 
tendons  were  before  attached.  The  myology  of  the  orangs,  to  which 
I  may  hereafter  endeavour  to  direct  more  attention  than  it  has  yet 
received,  affords  many  arguments  equally  unanswerable  against  the 
possibility  of  their  transmutation  into  a  higher  race  of  beings." 
Prom  the  same  author  we  take  the  following  summary  comparison  of 
the  Chimpanzee  and  Orang-Outan  with  each  other,  and  with  man  : — 


The  Chimpanzee  differs  ostoologically  from  ths  Orang: — I.  In 
having  the  cranium  flatter  and  broader  in  proportion  to  the  face. 
2.  In  having  the  supraciliary  ridgea  more  developed,  and  in  the 
absence  of  the  interparietal  and  sagittal  crests.  3.  In  the  Junction  of 
the  temporal  with  the  frontal  bones,  4.  In  the  greater  proportional 
breadth  of  the  interorbital  space.  5.  Ia  the  more  central  position 
and  less  oblique  plane  of  the  occipital  foramen.  0,  In  baring  but 
one  anterior  condyloid  foramen  on  each  side,  while  the  orang  has  two. 
7.  In  having  generally  but  one  suborbital  foramen  on  each  side,  while 
the  orang  has  three  or  mc         -    -     ■• 

*  In 

the  smaller  proportional  si_ .  ._ 

teeth,  and  consequent  smaller  development  of  the  jaws,  especially 
of  the  intermaxillary  bones.  11.  In  the  smaller  proportional  size  of 
jportional  size  of  the  lumbar  ver- 
kl  vertebra  corresponding  to  the 
additional  pair  of  ribs.  13.  In  the  more  complete  composition  of  the 
sternum,  which  consists  of  a  single  and  not  double  series  of  bones, 
as  in  the  orang.  14.  In  the  greater  sigmoid  curve  of  the  clavicle, 
which  in  the  orang  is  nearly  straight  1 5.  In  the  less  proportional 
breadth  of  the  scapula,  and  the  more  lateral  aspect  of  the  glenoid 
cavity.  16.  In  the  less  proportional  breadth  and  greater  length  of  the 
sacrum.    IT.  In  the  less  proportional  breadthof  the  ilium,and  greater 
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expansion  of  the  ischium.  18.  In  the  comparative  shortness  of  tho 
upper  extremities,  more  especially  of  the  fore-arm  and  hand.  19.  Id 
the  non-division  of  the  pisiform  bone  of  the  n-rirt.  20.  la  the  greater 
proportional  length  of  the  femur  and  tibia,  end  the  leu  proportional 
length  of  the  foot.  21.  In  the  presence  of  a  ligament um  teres,  and 
consequent  depression  in  the  head  of  the  femur.  22.  In  the  greater 
proportional  site  of  the  tarsus  aa  compared  with  the  phalanges  of  the 
toes.  28.  In  having  constantly  two  phalangea  in  the  hallux  or  great 
toe  with  a  nail,  while  the  ungueal  phalanx  and  nail  are  often  wanting 
in  the  hallux  or  the  orang,  especially  in  that  of  the  female. 

The  ahimpansse  approximates  more  nearly  to  the  human  structure 
in  those  deviations  which  are  numbered  4,  S,  S,  7,  S,  9,  10, 12,  13,  17, 
18,  19,  20,  21,  22,  23. 

The  orang  has  a  nearer  resemblance  to  man  : — 1.  In  the  j  miction 


of  the  sphenoid  with  the  parietal  bones.     2.  In  having  twelve  pain 
breadth. 


of  ribs.     3.  In  the  form  of  the   scapula, 


.  In  having  t 
■specially  in 


its  greater 


Owen  well  observes  that  it  ia  a  result  of  the  preceding  comparison 
that  the  chimpanzee  ought  to  rank  above  the  orang  in  a  descending 
aeries,    and   not  below   it   as   in   the    'Regno  Animal'   of    Cuvisr. 
Linnaeus,  as  we  have  seen,  gave  the  chimpanaee  that  superiority  of 
rank,  but  erred  as  much  on  the  other  side  bj  placing  it  under  the 
genus  Homo,  for  both  the  chimpanzee  and  orang,  according  to  Owen, 
differ  in  structure  from  the  human  subject : — -1.  In  the  diastema,  or 
interval  between  the  cuspidati  and  incisors  in  the  upper  jaw,  and 
between  the  cuspidati  and  bicuipidea  of  the  lower  jaw.     3.  In  the 
greater  magnitude  of  the  intermaxillary  bones,  indicated  in  the  adult 
by  the  distance  of  the  foramina  incisiva  from  the  incisive  teeth  ;  both 
of  which  differences  result  from  the  greater  proportional  develop- 
ment and  different  forma  of  the  cuspidati  and  incisors.     These,  as 
the  author  observes,  are  differences  of  generic  value.    3.  In  the  more 
backward  position  and  oblique  plane  of  the  occipital  foramen,    e.  In 
the  smaller  proportional  site  of  the  occipital  condyles.     6.  In  the 
larger  proportional  sue  of 
the  petrous  bones.     0.  In 
the  greater  proportional  de- 
velopment of  the  jaws.     7. 
In  the  flatness  of  the  nasal 
bone,  which  is  rarely  divided 
in  the  mesial  line,  while  in 
roan  the  nasal  bones  are  as 
rarely  consolidated  into  one. 
8.  In   the   presence  of  the 
ant  •  auditory     process      of 
the  temporal  bona,  and  the 
absence  of  the  mastoid  and 
styloid  processes.    0.  In  the 
absence  of   the  process  of 
the  ethmoid,  called  crista 
galli.    10.  In  the  shortness 
and  comparative  weakness 
of  the  lumbar  region  of  the 
spinal   column;   which  ia 
also  composed  of  four  in- 
stead of  five  vertebra.     11. 
In  the  narrowness  and  pro- 
portional   length    of    the 
sacrum.    12.  In  the  flatness 
of  the  ilia,  and  tho  larger 
development  and  outward 
curvature  of  the  taenia.   IS. 
In  the  position  of  the  pelvis 
in  relation  to  the  spine.    14. 
In  the  larger  proportional 
development  of  the   chest. 
15.  In  the  greater  length  of 
tile  upper  extremities.     16. 
In   the  wider  interval  be- 
tween the  ulna  and  radius. 
17.  In  the    shortness    and 
weakness  of  the  thumb,  and 
narrowness  of  the  hand  in 
relation  to  its  length.     IS. 
In    the   shortness    of    the 
lower  extremities.    19.  In 
the    greater    proportional 
length  and  narrowness  of 
the  foot     20.  In  the  small 
■ixe  of  the  os  calcis.    21.  In 

the  shortness  and  oppose-        eiwl.ton  of  Oraaa-OuUa.    FN*  Own.. 
able  condition  of  the  hallux. 

"  These  differences."  adds  Professor  Owen,  "result  from  original 
formation,  and  are  not  liable  to  be  weakened  in  any  material  degree, 
either  on  the  one  hand,  by  a  degradation  of  the  human  species,  or,  on 
the  other  hand,  by  the  highest  cultivation  of  which  the  anthropoid 
apes  are  susceptible," 

In  following  out  this  osteologienl  comparison  it  becomes  necessary, 
for  the  assistance  of  the  student,  to  give  a  sketch  of  the   cranial 


Well-developed  Human  Skull. 


of  OraDt-Ontan.    Prom  O 
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development  in  man  and  in  the  anthropoid  apes,  bo  that  he  may  have 
under  his  eye  the  comparative  form  of  each. 

We  cannot  do  better  than  give  the  following  conclusive  statements 
of  Professor  Owen. 

"Certain  modifications  in  the  form  of  the  human  pelvis  have  been 
observed  to  accompany  the  different  forms  of  the  cranium  which 
characterise  the  different  races  of  mankind ;  but  there  is  nothing  in 
the  form  of  the  pelvis  of  the  .Australian  or  Negro  which  tends  to 
diminish  the  wide  hiatus  that  separates  the  bimanoua  from  the 
quadrumanous  type  qf  structure  in  regard  to  this  part  of  the 
skeleton.  Observation  has  not  yet  shown  that  the  pelvis  of  the  orang, 
in  a  state  of  captivity,  undergoes  any  change  approximating  it 
towards  the  peculiar  form  which  the  same  part  presents  in  the  human 
subject.  The  idea  that  the  iliac  bones  would  become  expanded  and 
curved  forwards,  from  the  pressure  of  the  superincumbent  viscera, 
consequent  on  habitual  attempts  at  progression  on  the  lower 
extremities,  is  merely  speculative.  Those  features  of  the  cranium  of 
the  orangs  which  stamp  the  character  of  the  irrational  brute  most 
strongly  upon  their  frame,  are  however  of  a  kind,  and  the  result  of  a 
law,  originally  impressed  upon  the  species,  which  cannot  be  supposed 
to  be  modified  under  any  circumstances,  or  during  any  lapse  of  time; 
for  what  external  influence  operating  upon  and  around  the  animal  can 
possibly  modify  in  its  offspring  the  forms,  or  alter  the  size,  of  the 
deeply-seated  germs  of  the  permanent  teeth  ?  They  exist  before  the 
animal  is  born ;  and  let  him  improve  his  thinking  faculties  as  he  may, 
they  must,  in  obedience  to  an  irresistible  law,  pass  through  the  phases 
of  their  development,  and  induce  those  remarkable  changes  m  the 
maxillary  portion  of  the  skull  which  give  to  the  adult  orangs  a  more 
bestial  form  and  expression  of  head  than  many  of  the  inferior  Simia 
present.  It  is  true  that  in  the  human  subject  the  cranium  varies  in 
its  relative  proportions  to  the  face  in  different  tribes,  according  to 
the  degree  of  civilisation  and  cerebral  development  which  they 
attain;  and  that  in  the  moire  debased  Ethiopian  varieties,  and 
Papuans,  the  skull  makes  some  approximation  to  the  quadrumanous 
proportions  r  but  in  these  cases,  as  well  as  when  the  cranium  is 
distorted  by  artificial  means  or  by  congenital  malformation,  it  is 
always  accompanied  by  a  form  of  the  jaws,  and  by  a  disposition  and 
proportions  of  the  teeth,  which  afford  unfailing  and  impassable 
generic  distinctions  between  man  and  the  ape.  To  place  this  propo- 
sition in  the  most  unexceptionable  light,  I  have  selected  the  cranium 
of  a  human  idiot,  in  whom  nature  may  be  said  to  have  performed  for 
us  the  experiment  of  arresting  the  development  of  the  brain  almost 
exactly  at  the  size  which  it  attains  in  the  chimpanzee,  and  where  the 
intellectual  faculties  were  scarcely  more  developed ;  yet  no  anatomist 
would  hesitate  in  at  once  referring  this  cranium  to  the  human  species. 
A  detailed  comparison  with  the  cranium  of  the  chimpanzee  or  orang 
shows  that  all  those  characters  are  retained  in  the  idiot's  skull  which 
constitute  the  differential  features  of  the  human  structure.  The 
cranial  cavity  extends  downwards  below  the  level  of  the  glenoid 
articulalory  surfaces.  The  nasal  bones  are  two  in  number,  and 
prominent.  The  jaws  and  teeth  exhibit  the  bimanoua  characters  as 
strongly  as  in  the  most  elevated  of  the  human  race.  The  cuspidati 
do  not  project  beyond  the  contiguous  teeth,  and  consequently  there 
are  no  interruptions  in  the  dental  series,  as  in  the  orangs,  where  they 
are  required  to  lodge  the  disproportionate  crowns  of  the  canine 
teeth." 

M.  Geoffroy  St.  Hilaire  characterised  the  sub-genus  Troglodyte* 
from  immature  Chimpanzees ;  and  as  Professor  Owen's  observations 
were  made  upon  the  skeleton  of  an  adult  individual,  and  he  has 
consequently  altered  the  zoological  characters  given  by  Geoffroy,  we 
follow  Professor  Owen's  definition. 

Sub-Genus  Troglodytes. 

Dental  formula  the    same  as  in  the  human  subject;    namely, 

incisors,  _ ;  canines,  - ;  bicuspids,  — ;  molars,    —  =  82. 

The  teeth  approximate  in  their  proportionate  size  much  more 
nearly  than  those  of  the  orang  to  the  human  teeth ;  but  they  manifest 
in  their  relative  position  the  absence  of  the  character  which,  with  one 
anomalous  exception — that  of  the   fossil  genus  Anoplotherium — is 

Seouliar,  among  mammiferB,  to  man ;  namely,  unbroken  proximity, 
[uzzle  long,  truncated  anteriorly;  strong  supraciliary  ridges, 
behind  which  the  forehead  recedes  directly  backwards;  no  cranial 
ridges.  Facial  angle  35°,  excluding  the  supraciliary  ridges.  Auricles 
large.  Thirteen  pairs  of  ribs ;  bones  of  the  sternum  in  a  single  row. 
Arms  reaching  below  the  knee-joint.  Feet  wide ;  hallux  extending 
to  the  second  joint  of  the  adjoining  toe.  Canines  large,  overpassing 
each  other ;  the  apices  lodged  in  intervals  of  the  opposite  teeth. 
Intermaxillary  bones  anchylosed  to  the  maxillaries  during  the  first  or 
deciduous  dentition. 

Troglodytes  niger  (Geoffroy),  Simia  Troglodytes  (Blumenbach),  the 
Chimpanzee,  Black  Orang,  or  Pigmy.  In  the  young  state  the  animal 
has  been  named  Jocko. 

The  following  is  the  description  by  Dr.  Traill  of  a  young  female, 
about  80  inches  high,  which  was  brought  to  Liverpool  by  Captain 
Payne: — "  The  skin  appears  of  a  yellowish-white  colour,  and  is  thinly 
covered  with  long  black  hair  on  the  front;  but  it  is  considerably 
more  hairy  behind.    The  hair  on  the  head  is  rather  thin,  and  is 


thickest  on  the  forehead,  where  it  divides  about  an  inch  above  the 
orbital  process  of  the  frontal  bone,  and  running  a  little  backwards 
falls  down  before  the  ears,  forming  whiskers  on  the  cheeks.  Here  the 
hair  measures  nearly  two  inches  long ;  but  that  on  the  occiput  is  not 
above  an  inch  in  length.  There  are  a  few  stiff  black  hairs  on  the 
eyebrows,  and  a  scanty  eyelash.  A  few  whitish  hairs  are  scattered  on 
the  lips,  especially  on  the  under  one.  The  rest  of  the  face  is  naked, 
and  has  whitish  and  wrinkled  skin.  There  is  scarcely  any  hair  on  the 
neck ;  but,  commencing  at  the  nape,  it  becomes  somewhat  bushy  on 
the  back.  The  abdomen  is  nearly  naked.  The  hair  on  the  back  of 
the  head,  and  the  whole  trunk,  front  of  the  lower  extremities,  back 
of  the  legs,  and  upper  part  of  the  superior  extremities  is  directed 
downwards,  while  that  on  the  back  of  the  thigh  and  fore-arms  is 
pointed  upwards — appearances  well  represented  in  Tyson's  figure. 
The  longest  hair  is  just  at  the  elbows.  There  is  none  on  the  fingers 
or  palms  of  either  extremity.  The  ears  are  remarkably  promineot, 
thin,  and  naked,  bearing  a  considerable  resemblance  in  shape  to  the 
human,  though  broader  at  the  top.  The  projection  of  the  proceas 
above  the  eyes  is  very  conspicuous,  but  has  not  been  sufficiently 
marked  in  any  engraving  or  drawing  which  has  fallen  under  my 
observation.*  The  nose  is  quite  flat,  or  rather  appears  only  as  a 
wrinkle  of  the  skin  with  a  slight  depression  along  its  centre.  The 
nostrils  are  patulous  and  open  upwards,  which  would  be  inconvenient 
did  the  animal  usually  assume  the  erect  posture.  The  projection  of 
the  jaws  is  excessive,  and  though  much  less  bo  than  in  the  baboon, 
yet  the  profile  of  the  face  is  concave.  It  may  be  remarked  however 
that  the  projection  of  the  lower  jaw  is  caricatured  in  the  first  and 
second  figures  of  Camper's  second  plate.  The  mouth  is  wide,  the 
lips  rather  thin,  and  destitute  of  that  recurvation  of  the  edges  which 
adds  so  much  to  tho  expression  of  the  human  countenance.  The 
spread  of  the  shoulders  is  distinctly  marked,  but  the  width  of  the 
lower  part  of  the  chest  is  proportionally  greater  when  compared  to 
the  upper  than  in  man.  From  the  lower  ribs  the  diameter  of  the 
abdomen  decreases  rapidly  to  the  loins,  where  the  animal  is  pecu- 
liarly slender — a  circumstance  in  which  it  approaches  tho  other  Simla. 
The  pelvis  appears  long  and  narrow,  another  approximation  to  the 
rest  of  the  genus.  With  regard  to  the  limbs,  the  chief  difference 
between  our  specimen  aud  Dr.  Tyson's  figure  consists  in  the  excessive 
length  of  the  arms,  which  in  this  animal  descend  below  the  knees,  by 
the  whole  length  of  the  phalanges  of  the  fingers,  which  are  above 
three  inches  in  length.  The  same  observation  applies  to  almost 
every  figure  of  this  animal  which  I  have  seen.  The  proportions  in 
the  work  of  Camper  approach  nearest,  in  the  present  instance,  in  this 
particular.  The  hand  differs  from  the  human  in  having  the  thumb 
by  far  the  smallest  of  the  fingers.  The  foot  is  more  properly  a  hand 
appended  to  a  tarsus.  The  thumb  of  this  extremity  is  very  long, 
powerful,  and  capable  of  great  extension.  The  legs  are  certainly 
furnished  with  calves;  but  they  scarcely  resemble  the  human  in 
form,  because  they  are  continued  of  equal  thickness  nearly  to  the 
heeL  When  this  animal  is  erect  the  knees  appear  considerably  bent, 
as  is  the  case  with  the  other  Simia,  and  it  stands  with  the  limbs 
more  apart  than  man."  This  description  applies  to  the  various 
specimens  of  this  creature  which  have  been  exhibited  in  the  Gardens 
of  the  Zoological  Society  in  Regent's  Park,  London.  At  the  present 
time  (November  1858)  a  young  male  is  in  the  collection.  The  last 
specimens  were  a  male  and  female ;  the  latter  died  of  consumption, 
and  her  disconsolate  companion  soon  followed. 

Africa  is  the  only  part  of  the  world  known  to  be  the  residence  of 
the  Chimpanzee/ which  it  should  be  remembered  has  been  confirmed, 
as  Cuvier  observes,  by  almost  all  zoologists.  The  specimen  described 
by  Dr.  Traill  was  procured  in  the  Isle  of  Princes,  in  the  Gulf  of 
Guinea,  from  a  native  trader,  who  had  carried  it  thither  from  the 
banks  of  the  Gaboon.  The  individual  exhibited  in  the  Egyptian 
Hall,  Piccadilly,  in  1881,  had  been  obtained  by  a  trading  vessel  on  the 
river  Gambia ;  and  those  exhibited  at  the  Gardens  of  the  Zoological 
Society  have  all  been  brought  from  the  coast  of  Africa.  Cuvier  gives 
Guinea  and  Congo  as  its  localities.  The  subject  of  Professor  Owen's 
paper  was  shot  by  a  European  at  Sierra  Leone. 

Habits. — The  habits  of  the  Chimpanzee  in  a  state  of  nature  are  but 
imperfectly  known.  Cuvier  states  that  the  Chimpanzees  live  in  troops, 
construct  themselves  huts  of  leaves,  arm  themselves  with  sticks  and 
stones,  and  employ  these  weapons  to  drive  man  and  the  elephant 
from  their  dwellings.  He  also  repeats  the  story  of  their  pursuit  of 
the  negresses  and  carrying  them  off  into  the  woods.  This  report  is 
still  credited  in  the  country  where  they  are  found.  Speaking  of 
Captain  Payne,  Dr.  Traill,  in  his  interesting  paper  in  the  '  Wernerian 
Transactions,'  says,  "  The  natives  of  Gaboon  informed  him  that  this 
species  attains  the  height  of  five  or  six  feet ;  that  it  is  a  formidable 
antagonist  to  the  elephant ;  and  that  several  of  them  will  not  scruple 
to  attack  the  lion  and  other  beasts  of  prey  with  clubs  and  stones.  It 
is  dangerous  for  solitary  individuals  to  travel  through  the  woods 
haunted  by  the  orang,  and  instances  were  related  to  Captain  Payne  of 
negro  girls  being  carried  off  by  this  animal,  who  have  sometimes 
escaped  to  human  society  after  having  been  for  years  detained  by 
their  rarishers  in  a  frightful  captivity.  These  reports  confirm  the 
narratives  of  the  early  voyagers,  who  have  often  been  suspected  of 
exaggeration ;  and  similar  facts  have  been  recently  stated,  very  circum- 
stantially, by  gentlemen  who  have  lived  in  Western  Africa."     As  it  is 
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now  however  well  mule  out  that  there  are  two  aperies  of  Chimpanzee 
inhabiting  the  Gaboon,  and  the  larger  of  the  two  has  not  been  seen 
■Jive  in  Europe,  it  is  probable  the  habits  of  the  two  animals  have 
been  confounded. 

In  a  state  of  captivity  its  manners  hare  been  the  theme  of  many  a 
tale  and  much  admiration  ;  nnd  as  most  of  the  individual*  described 
have  died  very  young,  conjecture  has  been  bus;  as  to  the  progress  the 
animal  migiit  make  if  its  education  were  continued  to  the  adult  state. 
"  Deductions,"  says  Professor  Owen  in  his  paper  above  referred  to, 
"in  favour  of  the  anthropomorphous  character  of  the  orange  have 
been  derived  from  observation  of  the  living  habits  of  young  orangs  ; 
but  these  cannot  be  regarded  as  affording  a  type  of  the  nature  of  the 
Lb  well  known  that  the  docility  and  gentle  manners  of 


adults,  h! 


Cblmfiatm  invfloiyla  niftr). 

Captain  Payne  thus  describes  the  manners  of  the  animtj  which 
formed  the  subject  of  Dr.  Traill's  paper.  "  When  our  animal  came 
on  board,"  saye  Captain  Payne,  ■'  it  shook  hands  with  some  of  the 
sailors,  but  refused  its  hand  with  marks  of  anger  to  others  without 
any  apparent  cause.  It  speedily  however  became  familiar  with  the 
crew,  except  ouo  boy,  to  whom  it  never  was  reconciled.  When  the 
seamen's  mesa  was  brought  on  deck  it  was  a  constant  attendant ; 
would  go  round  and  embrace  each  person  while  it  uttered  loud  yells, 
and  then  seat  itself  among  them  to  share  the  repast"  It  sometimes 
expressed  ite  anger  by  a  barking  noise  like  a  dog;  at  others  it  would 
cry  like  a  froward  child,  and  scratch  itself  most  vehemently.  When 
any  favourite  morse]  was  given  to  it,  sweetmeats  more  especially,  it 
expressed  its  satisfaction  by  a  sound  like  '  hem,'  in  a  grave  tons. 
The  variety  of  its  tones  seems  to  have  been  small.  It  was  active  and 
cheerful  in  warm  latitudes,  but  languor  came  on  as  it  left  the  torrid 
zone  ;  and  ou  approaching  our  shores  it  manifested  a  desire  for  warm 
covering,  and  would  roll  itself  carefully  up  in  a  blanket  when  it  went 
to  rest  It  generally  progressed  on  all  fours,  and  Captain  Payne 
particularly  observed  that  it  never  placed  the  palms  of  the  hands  of 
its  anterior  extremities  on  the  ground,  but  closing  its  fists  rested  on 
the  knuckles.  This  mode  of  progression  noticed  by  Tyson  was  con- 
firmed to  Dr.  Traill  by  a  young  naval  officer  who  had  been  for  a 
considerable  time  employed  in  the  riven  of  Western  Africa,  and  had 
opportunities  of  observing  the  habits  of  this  species.  Captain  Payne's 
animal  did  not  seem  fond  of  the  erect  posture,  which  it  rarely  affected, 
though  it  could  run  nimbly  on  two  feet  for  a  short  distance.  In  this 
case  it  appeared  to  aid  the  motion  of  ite  legs  by  grasping  the  thighs 
with  its  hands.      It  had  great  strength  in  the  four  fingers  of  its 
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superior  extremity;  for  it  would  often  swing  by  them  on  a  rope 
upwards  of  an  hour  without  intermission.  When  first  procured  it 
was  so  thickly  covered  with  hair  that  the  skin  of  the  trunk  and  limbs 
was  scarcely  visible  until  the  long  black  hair  was  blown  aside.  It  ate 
readily  every  sort  of  vegetable  food ;  but  at  first  did  not  appear  to 
relish  flesh,  though  it  seemed  to  have  pleasure  in  sucking  the  leg-bone 
of  a  fowl.  At  that  time  it  did  not  relish  wine,  but  afterwards  seemed 
to  like  it,  though  it  never  could  endure  ardent  spirits.  It  once  stole) 
a  bottle  of  wine,  which  it  uncorked  with  its  teeth  and  began  to  drink. 
It  showed  a  predilection  for  ooffee,  and  was  immoderately  fond  of 
sweet  articles  of  food.  It  learned  to  feed  itself  with  a  spoon,  to  drink 
out  of  a  glass,  and  showed  a  general  disposition  to  imitate  the  actions 
of  men.  It  was  attracted  by  bright  metals,  seemed  to  take  a  pride  in 
clothing,  and  often  put  a  cocked  hat  on  its  bead.  It  was  dirty  in 
its  habits,  and  never  was  known  to  wash  itself.  It  was  afraid  of  fire- 
arms; and  on  the  whole  appeared  a  timid  animal.  It  lived  with 
Captain  Payne  seventeen  weeks,  two  of  which  were  spent  in  Cork  and 
Liverpool  At  the  former  place  it  was  exhibited  for  the  benefit  of 
the  soup-kitchen  for  s,  few  days,  but  seems  to  have  been  there 
neglected.  On  coming  to  Liverpool  it  languished  for  a  few  days, 
moaned  heavily,  was  oppressed  in  its  breathing,  and  died  with  con- 
vulsive motions  of  the  limbs. 

T.  Gorilla,  Savage  (T.  Savagei,  Owen),  the  Gorilla,  or  Great 
Chimpanzee.  In  the  '  Proceedings  of  the  Zoological  Society '  for  18*8 
a  description  is  given  by  Professor  Owen  of  the  skulls  of  adult  and 
aged  male  and  female  Chimpanzees  from  the  Gaboon  River,  much 
exceeding  in  size,  and  specifically  distinct  from  the  previously  known 
T.  Tiiger.  At  that  time  Professor  Owen  proposed  to  call  the  species 
T.  Savagei,  in  honour  of  Dr.  Savage,  an  American  missionary,  who 
had  first  obtained  specimens  of  this  Chimpanzee,  and  described  its 
character  and  habits.  In  a  letter  to  Professor  Owen,  dated  "Protestant 
Mission  House,  Oaboon  River,  West  Africa,  April,  18*7,"  Dr.  Savage, 
after  describing  the  existence  of  this  Chimpanzee,  says,  "As  yet  I 
have  been  unable  to  obtain  more  than  a  part  of  a  skeleton.  It  belongs 
to  the  Simiada,  and  is  closely  allied  to  the  orangs  proper.  It  reaches 
nearly,  if  not  quite,  the  height  of  five  feet  in  the  adult  state,  and  is 
of  a  large  size.  I  am  considerably  in  doubt  in  regard  to  its  identity 
with  an  animal  said  to  have  been  known  to  Buffon  as  a  large  species 
of  orang-outan  under  the  name  of  Fongo."  After  the  receipt  of  Dr. 
Savage's  letter  and  specimens,  Professor  Owen  received  skulls  from 
Mr.  Stutchbury,  of  Bristol,  which  had  been  collected  by  Captain 
Wagstaff,  who  shortly  after  died.  "The  only  information  which  Mr. 
Stutchbury  was  able  to  obtain  from  him  Was,  that  the  natives,  when 
they  succeed  in  killing  one  of  these  chimpanzees  make  a  '  fetish '  of 
the  cranium.  The  specimens  bore  indications  of  the  sacred  marks  in 
broad  red  stripes,  crossed  by  a  white  stripe,  of  some  pigment  which 
could  be  washed  off.  Their  superstitious  reverence  of  these  hideous 
remains  of  their  formidable  and  dreaded  enemy  adds  to  the  difficulty 
of  obtaining  specimens." 

The  following  are  the  points  by  which  the  T.  Gorilla  is  distinguished 
from  T.  niger  :— 

"  I.  By  its  greater  size.  2.  By  the  aits  and  form  of  the  super- 
ciliary ridges,  3.  By  the  existence  of  the  large  occipital  and  inter- 
parietal crests  in  the  males,  and  by  rudiments  of  the  same  in 
females,  t.  By  the  great  strength  and  arched  form  of  the  zygomatic 
arches.  5.  By  the  form  of  the  anterior  and  posterior  nasal  orifices. 
6.  By  the,  structure  of  the  infra-orbital  canal  7.  By  the  existence 
of  an  emargination  on  the  posterior  part  of  the  hard  palate.  8.  The 
incisive  alveoli  do  not  project  beyond  the  line  of  the  rest  of  the  face, 
as  in  the  chimpanzee  and  orang.  9.  The  distance  between  the  nasal 
orifice  and  the  edge  of  the  incisive  alveoli  is  less  than  in  the 
chimpanzee.    10.  The  ossa  nasi  are  more  narrow  and  compressed 

Professor  Owen  concludes  hispaper  on  the  anatomy  of  this  creature 

by  the  following  remarks  ;— "  The  analogy  which  the  establishment 
of  the  second  and  more  formidable  species  of  chimpanzee  in  Africa 
has  brought  to  light  between  the  representation  of  the  genus 
Troglodyte*  in  that  continent  and  that  of  the  genus  Pilkeom  in  the 
great  islands  of  the  Indian  Archipelago,  is  very  close  and  interesting, 
is  the  T.  &*illa  parallels  the  Pilhecv  WunAii  [PiTHKWa],  so  the 
T.  nigtr  parallels  the  P.  morio  ,*  and  an  unexpected  illustration  has 
thus  been  gained  of  the  soundness  of  the  interpretation  of  the 
specific  distinction  of  that  smaller  and  more  anthropoid  orang.  It 
is  not  without  interest  to  observe  that  as  the  generic  forms  of  the 
Quadrvmana  approach  the  Bimanous  order,  they  are  represented  by 
fewer  aperies.  The  Gibbons  (Eylobatu)  scarcely  number  more  than 
half  n  dozen  species ;  Pithecui  has  but  two  species,  or  at  most  three; 
Troglod ytti  is  represented  by  two  species. 

"  The  unity  of  the  human  species  I  regard  as  demonstrated  by  the 
constancy  or  those  osteological  and  dental  characters,  to  which  my 
attention  has  been  more  particularly  directed  in  the  investigation  of 
the  corresponding  characters  in  the  higher  Quadmmarui,  and  the 
importance  of  the  comparison  will  justify  the  minuteness  with  which 
they  have  been  detailed. 

"  Man  is  the  aole  species  of  his  genus,  the  sole  representative  of 
hia  order ;  he  has  no  nearer  physical  relations  with  the  brute  kind 
than  those  which  mark  the  primary  (unguioulate)  division  of  the 
placental  sub-class  of  Mammalia."     ('  Tran.  ZcoL  Boa'  vol,  iii) 


un  CHINA-BARK. 

CHIN  A-BAK  K,  a  name  given  to  the  bail  of  Suaut  ktxandra,  a 
plant  belonging  to  tho  natural  order  Cinchonacae.  It  is  mod  as 
■  febrifuge,  but  is  less  powerful  than  tin  barks  obtained  from  the 
aperies  of  Cinchona.    [Cikchob*ce.».j 

CHINCIII'LLIDjE,  a  family  of  animals  belonging  to  the  order 


mple;  molars,  j 


CHINCHILLIDiE. 
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a-tood/thi 


-  consisting  of  two  or  three 
traiftl  or  riband-like  bony  lamella:  or  plates,  parallel  with  each  other, 
entirely  surrounded  with  a  vitreous  substance ;  the  crowns  exactly 
opposite  to  each  other  and  flattened  by  attrition.  The  posterior 
limbs  nearly  twice  as  long  as  the  anterior.  The  tail  produced,  with 
long  and  somewhat  bristly  hairs  above  and  at  the  tip.  The  Chinchil- 
lida  an  gregarious  and  subterranean  in  their  habits,  and  mild  in 
disposition,  Mr.  Waterhouse,  in  his  '  Natural  History  of  Mammalia,' 
males  the  Chinchiilina  a  sub-family  of  the  family  Hptricida  of  the 
Rodenlia.    It  embraces  the  following  genera,—  -Lagidmtn,  Lagotlomiu, 

■ndflHndWBft 

Logidnmt    {Lagotit,  Bennett).     Incisors,  — ;  molars,    - — -   =  20. 

The  incisors  an  sharpened,  and  each  molar  consists  of  three  complete 
oblique  plates.      Skull  arched  posteriorly  and  above;  t" 
cellules  of  the  tympanum  inconspicuous.     All  the  feet 
great  toe  being  entirely  absent ;  nails  long  and  subfaleular.    rJus  very 
long.    Tail  long.    Fur  soft,  but  caducous. 
L.  Owieri,  Wagner  (Lagotit  Ouvieri,  Bennett).    Site  and  much  of 
'  the  general  form  of  the  rabbit.     Posterior  limbs  twice  the  length  of 
the  anterior :  tail  about  equal  in  length  to  the  body,  excluding  the 
head.     Whiskers  very  numerous,  closely  set,  jet  black,  ten  or  twelve 
of  the  longest  on  each  side  being  exceedingly  thick  and  rigid,  and 
seven  inches  long.     Ears  nearly  like  a  long  parallelogram,  rounded  at 
the  tip,  three  inches  long  and    one   inch   broad,  with  the  margins 
rolled  in  below,  so  sparingly  furnished  with  short  scattered  hairs  as  to 
appear  almost  naked.     Fore  feet  like  the  hinder,  with  four  toes  only, 
there  being  no  vestige  of  a  thumb  ;  claws  small,  slightly  sharpened, 
and  entirely  concealed  by  lpng  and  somewhat  bristly  hairs ;  those  of 
the  hinder  feet  similar  in  shape  and  rather  larger,  but  that  of  the 
Inner  toe  flattened,  curved  inwards,  and  exposed,  the  immediately 
adjoining  hairs  giving  place  to  a  tuft  of  about  night  rows  of  abort 
stiff  homy    curved    bristles,  approaching    nearly  in  rigidity  to  the 
comb  like  appendage  found  in   almost   the   same  situation    in    the 
Ctmovtyt  Mauotai  of  Gray.     A  similar  structure  occurs  in  the  Chin- 
chilla.      The  fur  it    beautifully   soft,   downy,  and  of  considerable 
length,  but  so  loosely 
attached  to  the  skin 
that  it  readily  falls 
off,   unless   handled 
with    care.      It    is 
dusky  at  the  base 
and  to  within  a  short 
distance  of  the  tip,  • 

where,  for  an  extent 
of  from  one  to  three 
lines,    it    is    dirty- 
white,  more  or  less  , 
tinged     with     yel-  M                            N 
lowuh-brown.        A  (t                            r™ 
few  long  blaok  hairs,  ~ 
most  numerous  poi 
teriorly,       protrude 
through     it.        The 

colour  is  a  mottled 

grayish-ash.  On  the 
aides  of  the  neck  and 
body,  where  the  tips 
of  the  far  merge 
more  into  yeUowiah- 
lirown  than  on  the 
back,  and  where  they 
are  also  of  greater 
length,  as  well  as  on 
the  haunches  and 
beneath,  the    latter 


t,  (be  » 


There  is  little  of  the 
dusky  colour  visible 
on  the  under  surface  The  hairs  of  the  tail  below  are  extremely 
short,  closely  depressed,  and  of  a  brownish-black ;  on  its  sides 
they  are  of  two  kinds,  black  and  white  ;  and  this  is  also  the 
case  with  the  very  lung  rigid  and  erectile  hairs  which  form  a  crest 
■long  its  upper  surface.  The  very  long  bristly  hairs  which  project 
in  a  tuft  at  the  tip  are  wholly  black. 

Mr.  Bennett  believes  this  species   to  be  the  Viscacha  of  all  the 


writers  from  Pedro  do  Cieci 
Peter  do  Last,  Nieremberg,  Feuillee,  Ulloa,  Vidaura,  Molina, 
Schmidtmayer,  and  Stevenson,  who  have  stated  that  animal  to  be  an 
inhabitant  of  the  western  or  Peruvian  declivities  of  the  Andes. 
Messrs.  Blainville,  Desmarest,  and  Lesson  are  among  the  modern 
zoologists  who  have  noticed  the  Yiscacha;  Lesson,  in  his  'Manuel,' 
apparently  confounding  the  eastern  and  western  species,  gives  it  as 
the  Ltpvx  Yitcaccia  of  Gmelin,  places  it  among  the  harea,  end 
quotes  Desmarest,  as  expressing  his  opinion  in  his  '  Mammalogie,' 
that  it  ought  to  be  the  type  of  a  new  genus  under  which  the 
Chinchilla  might  be  perhaps  arranged. 

L.  paMpu  (Lagotit  pailipa,  Bennett).  The  fur  of  this  species,  he 
observes,  is  perhaps  even  softer  to  the  touch  than  that  of  L.  Ouvieri  ; 
a  feel  which  is  probably  owing  to  its  being  less  dense,  on  account  of 
the  comparative  shortness  of  the  hairs  composing  it ;  the  fur  of 
L.  Ourieri  imparting  to  the  hand  the  sensation  of  fulness  and  conse- 
quent firmness,  while  that  of  L.  pailipa  it  yielding  with  its  softness. 
The  hairs  in  both  species,  especially  those  which  form  the  mass  of 
the  fur,  are  wavy  for  the  great  part  of  their  length,  their  tips  only 
being  straight;  those  of  the  middle  of  the  sides  measure,  when  then- 
natural  waves  are  not  interfered  with,  three-quarters  of  an  inch  in 
L.  pallipft,  and  an  inch  and  a  quarter  in  L.  Cuvieri.  In  neither  of 
these  species  however  is  the  quality  of  the  fur  at  all  comparable  to 
that  of  Chinchilla  lanigera. 

The  fallowing  is  the  English  version  (1709)  of  the  passage  in  Pedro 
de  Cieca's  'Chronica  del  Peru  '  (1554),  descriptive  of  the  habits  of 
these  animals : — "  There  is  another  sort  of  creature  they  call  viscacha, 
about  the  bigness  of  and  resembling  a  hare,  but  that  it  has  a  long  tail 
like  a  fox.  These  breed  in  stony  places  and  among  reeks,  and  many 
of  them  are  shot  with  guns  and  crossbows,  and  taken  by  tho  Indians 
in  gins  (with  the  lasso),  they  being  good  to  eat  after  t»»i»e™jj  to 
tender ;  and  of  their  hair  or  wool  the  Indiana  male  large  mantles, 
cloaks,  or  blankets,  as  soft  as  silk,  and  very  valuable. '  Ulloa' s 
account  (' Noticiaa  Americanas,"  1772)  is,  in  the  opinion  of  Mr. 
Bennett  (whose  translation  we  adopt),  the  best  history  that  has  been 
given  of  its  habits  and  manners.  "  Taking  the  place  of  the  rabbit, 
which  is  wanting  in  Peru,  there  is  another  kind  of  animal  called 
viscacha,  which  is  not  found  in  Quito.  In  form,  and  in  the  colour  of 
its  fur,  it  is  similar  to  the  rabbit,  but  differs  from  it  in  having  a  long 
tail  furnished  with  tufted  hair  (like  that  of  the  squirrel),  which  is 
very  thin  towards  the  root,  but  thick  and  long  as  it  approaches  the 
tip.  It  does  not  carry  its  tail  turned  over  the  head  like  the  squirrel, 
but  stretched  out,  as  it  were,  in  a  horizontal  direction ;  its  joints  an 
slender  and  scaly.  These  animals  conceal  themselves  in  holes  of  the 
rocks,  in  which  they  make  their  retreats,  not  forming  burrows  in 
the  earth  like  rabbits.  There  they  congregate  in  considerable 
numbers,    and    are 

sitting  posture,  but 
not  eating ;  they  feed 
on  the  herbs  and 
shrubs  that  grow 
among  the  rocks, 
and  are  very  active. 

escape  do  not  con- 
sist in  the  velocity  of 
their  flight,  but  in 
the  promptitude 
with  which  they  run 
to  the  shelter  of  their 
holes.  This  they 
commonly  do  when 
wounded ;  for  which 
reason  the  mode  of 
killing  them  is  by 
shooting  them  in  the 
head  ;  as,  if  they  ro 
reive  tils  charge  in 
any  other  part,  al- 
though much  in- 
jured, they  do  not 
fail  to  go  and  die  in 
the  interior  of  their 
burrows.  They  have 
this  peculiarity,  that 
as  soon  as  they  die 
their  hair  falls  off; 
and  on  this  account, 
t,  crowns  of  tac  two  posterior  molar  teeth,  of  the  although  it  is  softer 

"Urged.  and  somewhat  longer 

and  finer  than  that  of  the  rabbit,  the  skin  cannot  be  made  use 
of  for  common  purposes.  The  flesh  is  white  but  not  well  flavoured, 
being  especially  distasteful  at  certain  seasons,  when  it  is  altogether 
repugnant  to  the  palate."  Molina  speaks  of  the  employment  of  its 
wool  among  the  ancient  Peruvians,  adding  that  the  Chilians  of  the 
present  day  (his  work  was  originally  published  in  1782,  and 
reprinted  with  additions  in  l"m  "—  u  *•  **•-  -*-- -* 


»  y  f 


ktleton  of  LaffaHt  Gueifi. 


n  the  manufacture  of  hatt, 


low  CHINCHILLID^:.  CHINCHILLID^.  iom 

Its  burrows,  according  to  til*  report  of  eve-witnssMS,  have  two  flats,  [  with  long  bust y  hairs ;  tt  Is  usually  kept  tamed  upwards  towards  the 
communicating  by  a  apiral  ■tab-ease ;  in  the  lower  it  deposit*  its  food,    back,  bat  not  reverted  as  in  the  squirrels. 

while  it  li  TB«  in  the  upper,  whioh  It  seldom  quits  except  at  night  The  best  acoount  of  theanatomy  rft^anln^fromthediaseotloncf 
It  collect*  round  the  mouth  of  ita  burrow  whatever  has  been  left  |  one  whlchdiedin  the  menagerie  of  the  Society,  was  given  by  Mr.  Tamil, 
behind  or  lost  by  travel-  in  the  '  Proceedings  of  the 

Ism :  and  ita  flesh,  whioh  Zoological     Society,"     in 

is  white  and   tender,  is  1831,      In     thU    paper 

preferred  to  that  of  the  Mr.  Yarrell  remarks  that 

rabbit  or  hare.    But  this  in  some  previously  pub- 

aceount  is  liable  to  the  listed    observations,    he 

same  objections  as   that  had     stated     that     the 

in  the  'Journal  de  Phy.  Chinchilla    appeared    to 

aique.*     Dr.  Tsshxtt,  In  be  closely  allied   to  Mr. 

his  'Fauna  Peruana,'  has  Brooke's  Lagottomui,  but 

ootnnrmed  most  of  these  that    the   more    oompll- 

particular*,  with  regard  to  cated    structure   of    the 

thehebiteoftheViaoeohas,  teeth,  and  the  existence 

and  also  the  distinction  of  an  additional  toe  on 

between  the  two  spades  each  of  the  feet,  require 

above  named.  L. Ptnvmmm  for  the  Chinchilla  the  ge- 

of  Meyer,  and  Callvmy  nerio  distinction  claimed 

aurrmt    of    OeoflVoy   and  for  it  by  Mr.  Bennett  and 

D/Orbigny,  are  probably  Dr.  J.  E.  Gray.    He  add* 

varieties  of  L.  flwitri.  that   the   resemblance   of 

n  the   skeleton  to   that  of 

C&saoUtts.   Incisors,  |.  the  Jerboa  is  also  remark- 

,     ,  "  able,  particularly  in  the 

molars,  =  20.  form  °f  the  head,  in  the 

i — *  excessive  development  of 

The  molars   generally  the  auditory  cavities,  and 

consist  of  three  ootnplots  the  small  size  of  the  eu- 

oblique     plates,     except  Lagoilt  Curia  i.  terior    extremities    com- 

the  anterior  lower  molar,  pared  with  the  hind  legs. 

whichhasbuttwo lamellae, the  anterior  lamella  being  deeply  bilobated.  Although  an  eitenslve  trade  has  been  carried  on  in  the  skins  of 
"'■■■"■■■■■■  '■■■■  "    '  "  .._•-     j.^  interesting  little  «" ■"»»<,  it  is  only  within  the  last  few  years 

that  It  has  been  seen  alive  in  this  country. 

The  earliest  account  of  this  animal,  as  cited  by  Mr.  Bennett,  is  an 
English  translation  (London,  1601)  of  Father  Joseph  Aoosta's  'Natural 
and  Moral  History  of  the  East  and  West  Indies,'  published  at  Barce- 
lona, in  Spanish,  m  1591.  "  The  Chinchilles  is  another  kind  of  small 
beasts,  like  squirrels ;  they  have  a  woonderfull  smooths  and  soft  skinne, 
which  they  (the  natives)  wears  as  a  healthfull  thing  to  comfort  the 
stomacke  and  those  parts  that  have  needa  of  a  moderate  heate."  Sir 
John  Hawkins,  in  his  '  Voyage  into  the  South  Sea,  a.d.  1588  '  (London, 
•mall  folio,  1822,  reprinted  in  '  Purchas  his  Pilgrims '),  says,  "Amongst 
others  they  have  little  beastes,  like  unto  a  squirrel),  but  that  he  is 
grey ;  his  skinne  is  the  most  delicate,  soft,  and  curious  furre  that  I 
have  aeene,  and  of  much  estimation  (as  is  reason)  in  Peru ;  few  of 
them  come  into  Spaine,  because  difficult  to  be  come  by,  for  that  the 
princes  and  nobles  hue  wait  for  them ;   they  call  this  beast  Chin- 


Skull  posteriorly  rstuso-truneated,  above  depressodly  flattened ;  cellules 
of  the  tympanum  oonspiouoasly  inflated.  Autenor  feet  fr-toed, pos- 
terior feet  4-toed,  the  nails  small  and  subfaloular.  The  ears  ample. 
The  tail  rather  long. 

C.  lanigtra.  The  length  of  the  body  is  about  nine  inches,  and  that 
of  the  tail  nearly  Ave.  Ita  proportions  an  doss-set,  and  its  limbs 
comparatively  short,  the  posterior  being  considerably  longer  than  the 
anterior.  The  far  is  long,  thick,  close,  woolly,  somewhat  crisped,  and 
entangled  together,  grayish  or  aeh-ooloured  above,  and  paler  beneath. 
The  form  of  the  head  resembles  that  of  the  rabbit ;  the  eyes  are  full, 
large,  and  black ;  and  the  ears  broad,  naked,  rounded  at  the  tips,  and 
nearly  as  long  ss  the  head.  The  moustaches  are  plentiful  and  very 
long,  the  longest,  being  twice  the  length  of  the  head,  some  of  them 
blade  and  others  white.  Four  short  toes,  with  a  distinct  rudiment  of 
a  thumb,  terminate  the  anterior  feet ;  and  the  posterior  are  furnished 
with  the  same  number,  three  of  them  long,  tile  middle  more  produced 


Skeleton  or  OUMAIKs  lo-vara. 
*,  Skull  seen  horn  above  ;  1,  the  same  seen  from  below ;  e,  lower  Jaw  seen  from  above. 
than  the  two  lateral  ones,  and  the  fourth,  external  to  the  others,  very  I  chills,  and  of  them  they  have  great  abundance."  Alonso  de  Ovslle, 
short  and  placed  tar  behind.  On  all  these  toes  the  olaws  are  ihort,  in  bis  'Historical  Relation  of  the  Kingdom  of  Chill'  (Rome,  lfllu), 
and  nearly  hidden  by  tufts  of  bristly  hairs.  The  tail  is  about  half  calls  them  squirrels.  "The  squirrels  (Ardas)  which  are  found  only 
the  length  of  the  body,  of  equal  thickness  throughout,  and  covered  I  in  the  valley  of  Ouasco,  are  ash-coloured,  and  their  skins  an  in  gnat 
a*?,  hist.  Pit.  tol.  i.  to 


WW  CHINCHILLID*! 

esteem  for  the  fineness  and  softness  of  the  fur."  An  anonymous 
Italian  author,  supposed  by  some  bibliographers — erroneously,  a*  Mr. 
Bonoett  thinks— to  be  the  Abbe"  Vidaurri,  who  published  at  Bologna, 
in  1776,  a  'Compendium  of  the  Geographical,  Natural,  and  Citil 
History  of  the  Kingdom  of  Chili,'  speaks  of  tho  Arda  (Spanish  for  a 
squirrel)  as  a  species  of  rat,  or  campagnol,  of  the  sixe  of  a  oat,  found 
only  in  the  province  of  Copaipo,  moderately  docile,  and  covered  with 
ash-coloured  wool,  as  close  snd  delicate  as  the  finest  cotton.  Bnffon, 
and  thst  too  after  quoting  Feuillee's  excellent  description,  confounded 
it  with  the  Chinche,  the  most  stinking  of  beasts.  D'lnn  corrected 
this  error,  but  falls  into  another  himself,  in  regarding  the  Chinche  of 
FeuilMe  and  Buffon  as  his  Yagouare'.  Molina  ('  Natural  History  of 
Chili' — Italian,  Bologna,  1782)  describes  the  Chinchilla  as  a  species  of 
Liunssan  Mitt,  under  the  name  of  M\a  laniger.  Gmelin  adopted  the 
appellation,  but  M.  Geoffrey  St.  Hilaire  considered  that  it  ought  to 
be  regarded  aa  one  of  his  Hamsters.  Zoologists  generally  took  up  this 
opinion,  and  Molina,  in  a  second  edition  of  his  Essay  (1810)  seems  to 
have  entertained  it.  "  The  Chinchilla,"  says  Molina,  "  is  another  spe- 
cies of  field-rat,  in  great  estimation  for  the  extreme  fineness  of  its 
wool,  if  a  rich  fur  as  delicate  as  the  silken  wobs  of  the  garden-spiders 
may  be  so  termed.  It  is  of  an  ash-gray,  and  sufficiently  long  for 
spinning.  Ths  little  animal  which  produce*  it  ia  aix  inches  long  from 
the  nose  to  the  root  of  the  tail,  with  small  pointed  ears,  a  abort  muaxle, 
teeth  like  the  house-rat,  and  a  tail  of  moderate  length,  clothed  with  a 
delicate  fur.  It  tires  in  burrows  underground,  in  the  open  country 
of  the  northern  provinces  of  Chili,  and  is  very  fond  of  being  in  com- 
pany with  others  of  ite  specie*.  It  feeds  upon  the  roots  of  various 
bulbous  plants  which  grow  abundantly  in  those  parts ;  and  produces 
twice  a  year  five  or  six  young  ones.  It  is  so  docile  and  mild  in  tem- 
per that  if  taken  into  the  hands  it  neither  bites  nor  tries  to  escape,  but 
seems  to  take  a  pleasure  in  being  caressed.  If  placed  in  the  bosom  it 
remains  there  as  still  and  quiet  as  if  it  were  in  its  own  nest.  This 
extraordinary  placidity  may  possibly  be  rather  due  to  its  pusillani- 
mity, which  renders  it  extremely  timid.  As  it  ia  in  itself  peculiarly 
cleanly,  there  can  be  no  fear  of  it  soiling  the  clothes  of  those  who 
handle  it,  or  of  its  communicating  any  bad  smell  to  them,  for  it  is 
entirely  free  from  that  ill  odour  which  characterises  the  other  species 
of  rats.  For  this  reason  it  might  well  be  kept  in  the  houses  with  no 
annoyance,  and  at  a  trifling  expense,  which  would  be  abundantly 
repaid  by  the  profits  on  its  wool.  The  ancient  Peruvians,  who  were 
far  more  industrious  than  the  modern,  made  of  this  wool  coverlets 
for  beds  and  valuable  stuffa.  There  is  found  in  the  same  northern 
provinces  another  little  animal  with  fine  wool,  called  the  Hardilla, 
which  is  variously  described  by  those  who  have  seen  it ;  but  aa  I  have 
never  observed  it  myself,  I  cannot  determine  to  what  genua  it  belongs." 
Upon  this,  Mr.  Bennett,  whose  translation  we  hare  given,  remarks  that 
there  can  be  little  doubt  that  this  animal  Is  identical  with  the  Chin- 
chilla, the  latter  being  frequently  spoken  of  \iy  the  name  of  Arda,  the 
same  with  Hard  a,  the  diminutive  of  which  is  Hardilla.  Schmidt- 
msysr  {'Travels  into  Chile  over  the  Andes,'  London,  4to,  182s),  thus 
describes  the  animal ; — "  The  Chinchilla  is  s  woolly  field-mouse,  which 
lives  underground,  and  chiefly  feeds  on  wild  onions.  Its  fine  fur  Is 
well  known  in  Europe  j  thst  which  comes  from  Upper  Peru  is  rougher 
and  larger  than  the  Chinchilla  of  Chile,  but  not  always  so  baautiful  in 
Its  colour.  Great  numbers  of  these  animals  are  caught  in  the  neigh- 
bourhood of  Coquimbo  and  Copiapo,  generally  by  boys  with  dogs, 
and  sold  to  traders  who  bring  them  to  Santiago  and  Valparaiso,  from 
whence  they  are  exported.  The  Peruvian  skins  are  either  brought  to 
Buenos  Ayrea  from  the  eastern  parts  of  the  Andes,  or  sent  to  Lima. 
The  extensive  use  of  this  fur  has  lately  oooaaioned  a  very  considerable 
destruction  of  the  animals." 

Captain  Beechey,  R.N.,  on  his  return  from  his  expedition  to  the 
north-west  coast  of  America,  presented  a  living  specimen  to  the  Zoolo- 
gical Sooiety ;  and  an  entire  skin,  rendered  particularly  valuable  in 
consequence  of  its  having  the  skull  preserved  in  it,  was  at  the  earns 
time  brought  borne  by  Mr.  Collie,  the  surgeon  of  Captain  Boechaj's 
ship,  and  deposited  in  the  British  Museum. 

"To  the  account  ofita  habits  given  by  Molina,"  says  Mr.  Bennett,  "wo 
can  only  add,  that  it  usually  aits  upon  its  haunches,  and  is  even  able  to 
raise  itself  up  and  stand  upon  its  hinder  feet.  It  feeds  in  a  sitting  pos- 
ture, grasping  its  food  and  conveying  it  to  its  mouth  by  means  of  its 
fore  paws.  In  Its  temper  it  is  generally  mild  and  tractable,  but  it 
will  not  always  suffer  itself  to  be  handled  without  resistance,  and 


humour  to  be  played  with.  Although  a  native  of  the  alpine  valleys 
of  Chili,  and  consequently  subjected  in  ite  own  country  to  the  effects 
of  a  low  temperature  of  the  atmosphere,  against  which  its  thick  coat 
affords  an  admirable  protection,  it  was  thought  necessary  to  keep  it 
during  the  winter  in  a  moderately  warm  room,  and  a  piece  of  flannel 
was  even  introduced  into  its  sleeping-apartment  for  its  greater  com- 
fort. But  this  indulgence  was  most  pertinaciously  rejected,  and  as 
often  aa  the  flannel  was  replaced,  so  often  wss  it  dragged  by  the  little 
animal  into  the  outer  compartment  of  its  cage,  where  it  amused  itself 
with  pulling  it  about,  rolling  it  up,  and  shaking  it  with  its  feet  and 
teeth.  In  other  respocta  it  exhibits  but  little  playfulness,  and  gives 
few  signs  of  activity ;  seldom  disturbing  its  usual  quietude  by  any 
sudden  or  extraordinary  gambols,  but  occasionally  displaying  strong 
symptoms  of  alum  when  startled  by  any  unusual  occurrence.    A 
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second  individual  of  this  interesting  species  has  lately  been  added  to 
the  collection  by  the  kindness  of  Lady  Knighton,  in  whose  possession 
it  bad  remained  twelve  months  previously  to  her  presenting  it  to  thn 
Society.  This  specimen  ia  larger  in  size  and  rougher  in  its  for  than 
the  one  above  described ;  ite  colour  is  also  lees  uniformly  gray,  deriving 
a  somewhat  mottled  appearance  from  the  numerous  small  blackish 

r'-M  which  are  scattered  over  the  back  and  aides.  It  is  possible  that 
may  be  the  Peruvian  variety,  mentioned  in  the  extract  from 
Sohmidtmeyer's  '  Travels,'  as  furnishing  a  lees  delicate  and  valuable) 
fur  than  the  Chilian  animal.  It  is  equally  good-tern  pared  and  mild  in 
its  disposition,  and,  probably  in  consequence  of  having  been  exhibited 
In  a  public  collection,  is  much  more  tarns  and  playful.  In  its  late 
abode  it  was  frequently  suffered  to  run  about  the  room,  when  it  would 
show  off  its  agility  by  leaping  to  the  height  of  the  table.  Its  food 
consisted  principally  of  dry  herbage,  suoh  as  bay  and  clover,  on  which 
it  appears  to  have  thriven  greatly  :  that  of  the  Society's  original 
specimen  has  hitherto  been  chiefly  grain  of  various  kinds  and  succu- 
lent roots.  When  the  new-comer  was  first  introduced  into  Bruton 
Street,  it  was  placed  in  the  same  cage  with  the  other  specimen  ;  but 
the  latter  appeared  by  no  means  disposed  to  submit  to  the  presence  of 
the  intruder ;  a  ferocious  kind  of  scuffling  fight  immediately  ensued 
between  them,  and  the  latter  would  unquestionably  have  fallen  a 
victim  had  it  not  been  rescued  from  its  impending  ate  :  einco  that 
time  they  have  inhabited  separata  cages,  placed  side  by  side ;  and 
although  the  open  wires  would  admit  of  some  little  familiarity  taking 
place  between  them,  no  advances  have  as  yet  bean  made  on  either 
aide.  Such  an  isolated  fact  can,  of  course,  have  little  weight  in  oppo- 
sition to  the  testimony  of  Molina,  that  the  Chinchilla  in  fond  of 
company.  It  is  nevertheless  a  remarkable  circumstance,  and  deserves 
to  be  mentioned  in  illustration  of  the  habits  of  these  animals."  It 
breeds  freely  in  confinement,  the  oldest  pair  at  present  in  the  Zoolo- 
gical Gardens,  Regent's  Park,  having  produced  seven  young  ones. 


86,000 :  about  18,000  of  these  were  re-exported. 

(J.  brrricaudata,  Waterhouse  {Eriomyi  Chmck&a,  Liohtenstein  and 

Wagner).  Mr.  Waterhouae,  in  his  '  Natural  History  of  the  Mammalia,' 

"  I  feel  little  doubt  that  further  investigation  will  prove  this  t 


ZagtHtomiH.    Incisors,  -  ;    molars,  i — -  =  20. 

The  incisors  are  sharpened ;  the  molars  each  consists  of  two  com- 
plete oblique  lamslhe,  the  upper  posterior  one  being  trilameUar. 
Anterior  feet  t-toed,  the  thumb  being  altogether  deficient,  ths  nails 
small  and  faloular.  Posterior  feet  S-toed,  the  nails  produced,  straight, 
and  robust    Bars  moderate.    Tail  moderate. 

L.  (rieAodoerjrim,  Brookes  {OaUomyi  Viicacia,  Is.  Geoffrey  and 
D-Orbigny ;  Diput  saflvrio.ii*,  De  Blainville).  It  is  La  Viacaohe  of 
D'Arara,  and  the  Marmot  Diana  of  Griffiths,  translator  of  Cuvier's 
•Animal  Kingdom.'  The  following  are  the  characten  as  given  in 
Mr.  Waterhouse's  work  : — Body  stout ;  limbs  powerful ;  tarsi  long ; 
ear  nearly  half  as  long  aa  the  head,  broad  at  the  base,  narrow  at  the 
opposite  extremity,  being  distinctly  emargineted  behind ;  fur  soft  and 
moderately  long.  General  line  of  the  upper  parts  of  the  animal  gray, 
somewhat  mottled  with  dusky,  and  distinctly  pencilled  with  black ; 
tbe  whole  of  theunderparts  white  or  yellow-white  ;  a  broad  dusky  or 
black  band  extends  on  either  side,  from  the  muzxle  to  the  back  part 
of  the  cheek ;  an  equally  broad  white  band  crosses  ths  muasle  and 
terminates  on  each  side  beneath  the  eye,  and  a  third  narrow  band 
passes  across  the  forehead  which  is  of  a  dusky  hue ;  tail  about  half 
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Skeleton  of  Marmot  DUm  (£a#utomM  fricAssaefylss). 

tide  of  the  lower  Jswj  d,  crown  of  tho  list  moiu  tools,  of  Lbe  right  ride  of  tie 
upper  Jaw. 

This  animal  appear*  to  be  the  Viscacha  desoribad  by  to  many 
travellers  as  colonising  the  tart  plains  eastward  of  the  great  chain  of 
the  Andes.  Dohrizhoffer,  Jolis,  D'Azars,  Proctor,  Head,  Miera,  and 
Haigh,  all  mention  it  Captain  (now  Sir  Francis)  Head  gives  a  picture 
of  these  ardmala,  sitting  aolemnly  at  the  entrance  of  their  burrows, 
quite  in  bis  peculiar  style,  Biacacho  is  the  name  he  assigns  to  thorn, 
and  according  to  hia  account,  the  Biecaohuerss,  or  Biacacho  burrows, 
which  perforate  the  plains,  are  terrible  traps  for  the  unwary 
horsemen. 

The  following  extracts:  are  from  the  accounts  of  two  foreign  travel- 
lers (whose  works  are  not  In  the  hands  of  every  one)  of  the  habile  of 
this  speciea  :— "  The  Biecacha,  called  by  the  Abtponea  NeheMterek," 
saya  Dobrizhoffer  in  hie  curious  '  Historia  de  Abiponibus '  (Vienna, 
1784),  "digs  it*  burrows  in  the  more  elevated  parts  of  the  plains  with 
so  much  art,  that  no  aperture  ia  left  by  which  the  rain  can  penetrate ; 
and  these  burrows  are  divided  into  distinct  settlements,  numerous 
families  inhabiting  the  same  locality.  On  the  surface  of  the  ground 
are  several  entrances  to  the  burrows,  at  which,  towards  sunaet,  they 
are  seen  seated  in  crowds,  diligently  listening  for  the  sound  of  any 
person  approaching.  If  everything  remains  quiet,  they  seek  their 
food  in  the  obscurity  of  the  night,  and  commit  grievous  devastation 
on  the  neighbouring  fields,  devouring  both  wheat  and  Indian  com 
with  extreme  avidity,  and  when  either  ia  to  be  had  despising  grass. 
For  this  reason  the  stations  of  the  Biacachaa  are  rarely  to  be  seen  in 
the  desert  plains,  but  indicate  with  certainty  the  near  neighbourhood 
of  the  Spanish  settlements.  I  have  often  wondered  never  to  have 
seen  the  Biscacha  in  the  territories  either  of  the  Abipones  or  the 
Onaranis,  although  well  supplied  with  all  kinds  of  crops.  They  daily 
heap  up,  at  the  entrances  of  their  burrow,  dry  bones,  chips  of  wood, 
or  whatever  other  refuse  they  may  meet  with,  but  for  what  purpose 
they  collect  such  things  it  ia  impossible  even  to  conjecture.  The 
Spanish  colonists  amuse  themselves  with  hunting  them ;  pouring 
many  buckets  of  water  into  their  subterraneous  retreats,  until,  to 
avoid  drowning,  the  animala  come  forth  into  the  plain,  where,  no 
means  of  escape  being  afforded  them,  they  are  killed  with  sticks. 
Their  flesh,  unless  whan  very  old,  Is  not  considered  despicable  even 
by  the  Spaniards." 

The  Abbe1  Jolis  dwelt  for  twelve  yean  in  South  America,  and  made 
throe  journeys  into  the  remote  districts  of  the  interior.  His  work, 
'  Soggio  sulla  3toria  Naturals  della  Frovincia  del  Oranchaoo '  (Faenza, 
1789),  is  so  little  known,  and  his  description  in  some  particulars  differs 
so  much  from  that  of  Dobrizhoffer,  that  we  give  sir.  Bennett'r  * 


to  the  extent  of  a  mile  in  circumference,  with  various  eiits  and 
separate  retreats,  in  which  the  old  live  distinct  from  the  younger. 
The  soil  in  which  these  are  usually  made  ia  that  which  is  hard  and 
barren,  and  destitute  of  everything,  but  with  bushes  (boscaglio)  at  no 
great  distance,  and  pasture  of  tender  grass,  roots,  and  the  bark  of 
tress.  They  collect  around  their  retreats  bones,  dried  leaves,  and 
whatever  they  find  in  the  neighbourhood :  if  anything  is  missing  in 
their  districts,  it  is  to  be  found  with  certainty  piled  up  in  these 
situations  the  following  day.  As  they  are  animal*  that  avoid  the 
light,  having  little  power  of  vision,  they  are  not  to  be  seen  in  the 
day-time,  unless  at  dawn,  or  towards  evening  after  sunset.  The  night, 
and  especially  when  the  moon  shines,  is  the  proper  time  for  seeking 
their  food.  Those  among  the  Bisoaohas  which  are  called  Chinchillas, 
and  which  may  be  said  to  belong  to  the  first  species,  inhabit  only  the 
mountains  and  cold  situations ;  in  size  they  are  like  a  rabbit,  and  are 
clothed  with  a  fine  long  fur.  Their  agility  is  surprising ;  they  are 
seen  leaping  from  rook  to  rock  as  if  they  had  the  faculty  of  flight. 
The  others,  indicated  above,  inhabit  the  level  country  in  warm  situa- 
tions. .  .  .  Fierce  and  courageous,  they  defend  themselves  with 
all  their  might  against  the  dogs,  and  sometimes  even  attack  the  legs 
of  the  hunters.  I  shall  speak  in  my  travels,  as  a  fitter  place,  of  the 
three  curious  modes  in  which  they  are  driven  out  of  their  retreats  ; 
that  is  to  say,  with  water,  with  fire,  and  by  rubbing  sticks  together." 

But  neither  of  those  authors  mentions  the  somewhat  anoma- 
lous companions  with  which  the  Biacachoes  are  associated,  and  we 
select  from  the  travels  of  Proctor,  Head,  Miera,  and  Haigh,  the 
account  of  the  first-named  traveller,  which,  ax  Mr.  Bennett  observes, 
gives  nearly  all  the  particulars  which  are  to  be  found  in  the  rest. 
"  The  whole  country,  from  Buenos  Ayre*  to  San  Luis  de  la  Punta,  is 
more  or  less  burrowed  by  an  animal  between  a  rabbit  and  a  badger, 
called  the  Biacacho,  which  renders  travelling  dangerous,  particularly 
by  night,  their  holes  being  so  large  and  deep  that  a  horse  is  almost 
sure  to  fall  if  he  steps  into  one  of  them.  The  Biacacho  never  ventures 
far  from  its  retreat,  and  is  seldom  seen  till  the  evening,  when  it  comes 
out  to  feed,  and  hundreds  may  be  observed  sporting  round  their  holes 
and  making  a  noise  very  similar  to  the  grunting  of  pigs.  Their  flesh 
is  much  liked  by  the  people,  and  they  are  remarkably  fat,  and  on  that 
account,  when  caught  at  any  distance  from  their  holes,  are  easily  run 
down  ;  they  will  however  defend  themselves  from  a  dog  a  considerable 
time.  The  holes  of  these  animals  are  also  inhabited  by  vast  numbers 
of  small  owls,  which  sit  during  the  day  gazing  at  the  passing  travel- 
lers, and  making  a  very  ludicrous  appearanoe.  The  parte  of  tile  road 
most  frequented  by  the  Biacacho  are  generally  overrun  by  a  species  of 
■mall  wild  melon,  bitter  to  the  taste  ;  whether  it  thrives  particularly 
on  the  manure  of  the  animal,  or  whether  the  Biacacho  chooses  hia 
hole  nearer  this  running  plant,  does  not  seem  to  have  been  ascer- 

The  following  acoount  of  the  habits  of  this  creature,  from  Mr. 
Darwin's  interesting  journal,  is  one  of  the  moat  recent  contributions  . 
published  on  this  subject : — "  The  Viscacha  Is  well  known  to  form  a 
prominent  feature  in  the  zoology  of  the  Pampas.  It  is  found  as  far 
south  as  the  Rio  Negro,  in  1st  11*,  but  not  beyond.  It  cannot,  like 
the  Agouti  {Dolaehotii  Patachonica),  subsist  on  the  gravelly  and  desert 
plains  of  Patagonia,  but  prefers  a  clayey  or  sandy  soil,  which  pro- 
duces a  different  and  more  abundant  vegetation.  Near  Mendoza,  at 
the  foot  of  the  Cordillera,  it  occurs  in  close  neighbourhood  with  the 
allied  alpine  species.  It  ia  a  very  curious  circumstance  in  Its  geo- 
graphical distribution  that  it  has  never  been  seen,  fortunately  for  the 
inhabitants,  in  Bands  Oriental,  to  the  eastward  of  the  river  Uruguay ; 
that  province  there  are  plains  which  appear  admirably  adapted 
'    '  — ■    ■    ■        ■      c 1  —  insuperable  obstacle  to  its 


ts  habits.    That  river  has  formed  a 


passed;  and  the  Viscacha  is  common  in  Entre  Rios  (the  province 
between  the  two  rivers),  directly  on  the  apposite  shore  of  the  Uruguay. 
Near  Buenos  Ajree  these  animala  are  exceedingly  common.  Their 
most  favourite  resort  appears  to  be  those  parts  of  the  plain  which, 
during  one-half  of  the  year,  are  covered  with  great  thistles  to  the 
exclusion  of  other  plants.  The  Quschos  affirm  that  it  lives  on  roots, 
which,  from  the  greet  strength  of  its  gnawing  teeth  and  the  kind  of 
localities  frequented  by  it,  seems  probable.  As  in  the  case  of  the 
rabbit,  a  few  boles  are  commonly  placed  together.  In  the  evening 
the  Visoachsa  come  out  in  numbers,  and  there  quietly  sit  on  their 
haunches.  They  are  at  such  times  very  tame,  and  a  man  on  horse- 
back passing  by  seems  only  to  present  an  object  for  their  grave 
contemplation.  They  do  not  wander  far  from  their  burrows.  They 
run  vary  awkwardly,  and  when  hurrying  out  of  danger,  from  their 
elevated  tails  and  short  front  legs,  much  resemble  great  rata.  Their 
flesh  when  cooked  is  very  white  and  good,  but  it  is  seldom  'used. 
The  Viscacha  has  one  very  singular  habit,  namely,  dragging  every 
hard  object  to  the  mouth  of  its  burrow.  Around  each  group  of 
holes  many  bones  of  cattle,  atones,  this  tie-stalks,  hard  clumps  of 
earth,  dry  dung,  4c.,  are  collected  into  a  heap,  whioh  frequently 
amounts  to  ae  much  as  a  wheelbarrow  would  contain.  I  was  credibly 
informed  that  a  gentleman,  when  riding  in  a  dark  night,  dropped  bis 
watch;  he  returned  in  the  morning,  and  by  searching  in  the  neigh- 
bourhood of  every  Visoacha  hole  on  the  line  of  road,  ss  he  expected, 
soon  found  it.  This  habit  of  picking  up  whatever  may  be  lying  on 
the  ground  anywhere  near  its  habitation  n" — L   """'  ""    '"     " 


t  cost  much  trouble. 


CHIOCOCCA. 


For  what  purpose  it  is  dona  I  am  quit*  unable  to  form  even  the  most 
remote  conjecture ;  It  cannot  be  for  defense,  because  the  rubbish  is 
chiefly  pieced  ebon  the  month  of  the  borrow,  which  eaten  the 
ground  at  a  Terr  email  inclination." 

CHIOCOCCa.  (from  X"*"1  and  necni),  a  genua  of  plants  belonging 
to  the  natural  order  OinAottaeta.  Calyx  with  en  oral  tube  and  an 
acutely  G-toothed  permanent  limb.  Corolla  funnel-shaped,  with  an 
obeomcal  tube  or  throat,  and  five  acute  lobes.  Stamens  with  the 
filaments,  hardly  actuate  to  the  bottom  of  the  corolla,  downy,  end 
shorter  than  the  authora,  which  are  inclosed  and  linear.  Style  rather 
clavste  at  the  apex,  entire  or  slighUy  2-lobecL  Berry  somewhat 
didymous,  compressed,  crowned  by  the  teeth  of  the  calyx,  containing 
two  chartaoeous  1 -seeded  pyreme.  Seeds  pendulous.  Embryo  with 
a  long  superior  radicle.  Albumen  cartilaginous.  Shrnbe  generally  with 
a  somewhat  climbing  habit.  Leaves  opposite,  ovate  or  oblong 
glabrous.     Stipules  broad  at  the  baas,  pern  ' 

ciliated.     Racemes  axillary,  opposite,  simple 
pedicellate,  of  a  yellowish-white  colour.    Roots  emetic  and  alexiterio. 

O.  raeemata.  Racemose  Snow-Berry,  baa  oral  leaves  acuminated  at 
both  ends,  smooth  ;  stipules  broad  at  the  base,  and  apioulated  by  a 
long  point  at  the  apex ;  filaments  of  stamens  downy.  It  is  a  native 
of  the  West  Indian  blends  and  Carthagena,  on  hills.  It  is  a  very 
variable  shrub.  The  corollas  at  first  are  white  and  scentless,  bat  at 
length  become  yellowish  and  sweet-scented.  The  berries  are  snow- 
white,  henoe  the  English  name.  The  root  has  an  acid  bitter  taste, 
and  has  long  been  need  as  a  strong  resolutive  or  attenuant ;  it  is 
administered  in  obstinate  rheumatisms,  and  is  also  an  exoallent  emetic. 
This  ia  a  plant  oommonly  cultivated  in  gardens,  and  there  are  several 
varieties  of  it. 

O.  dauifiora,  Dense-Flowered  Snow-Berry,  has  ovate  rather  coria- 
ceous loaves,  many-flowered  racemes,  the  corolla  much  longer  than 
the  calyx,  the  filaments  densely-bearded.  It  ia  a  native  of  Bnurfl,  in 
woods  at  Almeida  and  Serradaa,  on  the  mountains  of  Bahia,  and  at 
the  port  of  St  Catherine. 

C  angvifuga,  Anguifuge  Snow-Berry,  has  ovate  acuminated  leaves ; 


stipules  very  bra 


>  short  point;  : 


- .       .  .       u,Cube, 

■a  the  Spanish  Main.  Both  this  and  the  former  species  are  used 
in  Brazil  as  a  certain  remedy  for  serpent  bites.  An  infusion  of  the 
hark  prod  uoes  the  most  violent  purgative  and  emetic  effects. 

0.  odorata,  Sweet-Soented  Snow-Berry,  has  broad  oval  leaves,  rather 
ooriaoeoua,  very  blunt,  acute  at  the  base,  and  running  down  the  short 
petioles;  peduncles  axillary,  solitary;  B-i-flowered  oorolla,  with  a 
bearded  throat.  It  is  a  native  of  Elisabeth  Island,  one  of  the  Society 
Ldaads     The  flowers  are  described  aa  smelling  like  cowslips. 

C.  barhata.  Bearded  Flowered  Snow-Berry,  haa  oval  leaves,  acute 
at  the  base,  and  tapering  into  short  petioles,  acnminated  and  obtuae 
at  the  apex ;  peduncles  axillary,  solitary ;  1-B-flowered ;  oorolla  with 
a  bearded  throat ;  5-cleft.    It  is  a  native  of  the  Society  sod  Friendly 

0.  Jatana,  Java  Snow-Berry,  is  a  parasitical  shrub,  with  oblong 
lanceolate  leaves,  acuminated  at  both  ends,  glabrous,  velvety,  sod 
■hining  above  ;  corymbs  terminal,  trichotomoos.  This  is  a  native  of 
Java,  on  the  mountains,  upon  trees. 

All  the  species  of  Chioooeea  grow  best  in  a  mixture  of  loam,  peat, 
and  sand,  and  strike  freely  in  sand  under  a  hand-glass. 

CH10LITE,  a  Mineral  found  in  Siberia.  It  las  s  hardness =.1-5, 
and  a  specific  gravity ^i'6  to  277.  It  ia  near  OrfUitt  in  composition 
and  characters,  and  appears  to  be  a  fluoride  of  aluminum  and  sodium. 

CHIO'NBA  (Dalman),  a  genus  of  Dipterous  Insect*  belonging  to 
the  section  Tipularia  tenriaiia. 

One  species  of  this  genua  is  remarkable  both  in  ita  structure  and 
habits.  It  is  leas  than  half  an  inch  in  length ;  the  head  is  of  a 
brownish-yellow  colour ;  the  thorax  and  abdomen  are  ashy-brown ; 
the  latter  is  of  an  oval  form  and  rather  hairy ;  the  legs  are  very  long, 
rather  thick  and  covered  with  hairs,  not  unlike  the  legs  of  a  spider, 
and  of  a  yellowish  colour.  It  is  perfectly  destitute  of  wings,  and  is 
found  upon  the  snow  in  the  woods  of  Sweden  throughout  the  winter. 
The  generic  characters  are: — Body  apterous;  joints  of  the  palpi 
nearly  equal;  antenna)  setaceous,  10-jointed,  and  covered  with  fine 
hairs  at  the  extremity  ;  the  abdomen  of  the  male  terminated  by  a 
fbroeps-like  appendage  composed  of  two  horiaontal  jointed  processes, 
and  that  of  the  female  is  terminated  by  a  boring  instrument,  or  ovi- 
positor, consisting  of  two  valvules,  placed  one  upon  the  other,  of 
which  the  unper  one  ia  the  longer,  and  composed  of  two  plates. 

There  is  another  Insect  which,  though  it  belongs  to  a  different  order 
(JVsssVpleru),  resembles  this  species  in  its  habits  of  appearing  during 
the  winter,  and  crawling  upon  the  snow,  as  well  as  ia  being  apterous, 
a  character  which  is  of  rare  occurrence  ia  either  tribe.     [Boriub.] 

Two  other  species  of  CAionea  are  given  in  the  '  British  Museum 
Catalogue,'  both  of  them  inhabitants  of  North  America. 

CHIROCEPHALUS,  a  genus  of  Entomostraoous  Cnutacta  belong- 
ing to  the  division  Brar.cfttopoda,  the  order  PkfUcpoda,  and  the  family 
Sr&xhipcdida.  In  this  family  two  British  genera  are  included — 
ArUmia  [BramitsiofocaJ  Mid  Cftiroceplialut.  Artntiia  is  distinguished 
from  the  latter  by  having  the  caudal  segment  of  the  body  simply 
bilobed,  and  not  divided  into  plates,  and  haa  no  appendages  at  the 


i  ne  [ouowing  are  toe  onaraoters  oi  vjuroeepnauu : — ADaomen  large, 
consisting  of  nine  divisions,  and  terminated  by  two  well-developed 
caudal  plates  or  lamellar  appendages  ;  eephalio  horns  of  a  cylindrical 
shape,  and  furnished  with  fan-shaped  and  digitiform  appendages 
in  the  male. 

C.  diaphrmu  la  the  only  species.  It  woe  apparently  first  noticed  by 
Linnajus,  and  called  by  him  Oancir  itagnalU. 

The  following  synonyms  from  Dr.  Baird's  *  History  of  the  British 
Entomostraoous  Crustacea,'  will  give  some  idea  of  the  history  of  this 
curious  animal,  as  of  the  interest  it  haa  created : — 

Ckiroctphalw  diaphanm,  Prevost,  '  Journ.  de  Phys,'  180! ;  JurLne, 
'  Hist  Monoo.' 
Braneiupu*  Pmottii,  Fisoher, '  Bull  So©.  Imp.  Nat'  Moscow,  1831. 
CTii-owpAaZw  Pmottii,  Thompson, '  Zool.  Researches,'  1884 
BraiKhipui  CKirocepKaltu,  Quorin,  'Icon.  Reg.  An.  Crust' 
Branchipui  ditvphawt,  Milne-Edwards, '  Hist  Crustacea?.' 
BraaiAipui  paludottu,  Deemaraet,   '  Consid.  gen.  Crust.';  Lamarck, 
'  Hist  An.  s.  Vert,'  2nd  ad. 

Cancer  itagnalii  (Linn. !), '  Linn.  Trans.,'  vol.  L 
Cancer  paladonu  (I),  Mullsr,  'Zool.  Dan.  Herbst  Krabben.' 
Brandtipm  itagnalit,  Milne-Edwards,  Cuv.  'Regno  Animal,'  edit  - 
Crochart 
/no  piiema,  Schrank, '  Faun.  Bole.,'  1803. 
Marteau  d'Eau  douce,  Duchesne, '  Man.  du  Naturaliste.' 
Remarkable  Aquatic  Insect,  King,  '  I'liiL  Trans.,'  1762. 
Sqwlla  lacuttru  minima,  Petiver,  'Oasoph.  Nat,'  1709. 
The  following  is  Dr.  Baird's  description  of  the  species  : — 
"  When  full  grown  it  is  upwards  of  an  inch  in  length,  slender,  of  a 
cylindrical  form,  and  Heady  perfectly  transparent     The  male  is  more 
so  than  the  female,  but  with  a  slight  reddish  tinge  throughout    The 
tail  is  of  a  bright-red  ;  the  large  basal  joint  of  the  prehensile  antennas 
of  a  beautiful  transparent  bluish-green  colour,  tipped  at  the  extremity, 
where  lis  second  joint  arises,  with  a  fine  red  hue.    The  back  of  the 
female  is  of  a  blue  colour ;   and  the  ovary,  when  fall  of  ova,  of  a 
reddish-brown." 


Ohiraccphalm  lUopAsniii. 

1 ,  Mile,  magnified  ;  a  a,  oompoalt»  or  network  ern ;  1 4,  antennas ;  oe,  lnaurii- 
buuform  harm  ;  4,  probosotdnann  moveable  tsntsoala,  rolled  spirally ;  t,  Btaipls 
rudimentary  ere  ;  //,  lesr-ltke  natatory  [set  or  Dare ;  §,  male  organs ;  *  A,  tail ; 
i,  terminating-  fllamrati;  1,  front  view  of  tbe  bead;  3,  tail  or  the  female  ; 
*,  egg-pouch  ;  I,  female  organ ;  4,  a  young  Okirottphalw  after  tbe  first  moult. 

This  beautiful  little  creature  is  not  often  met  with,  and  when  found 
is  always  an  inhabitant  of  dirty,  stagnant  water.  The  places  in  which 
it  is  found  have  also  another  peculiarity — that  of  being  dried  up  for 
the  greater  part  of  the  year.  Thus,  the  moat  common  places  for  it 
are  ditches  by  road-sides,  and  cart-wheel  ruts.  Several  localities  have 
been  given  for  it  in  England  ;  the  moat  common  is  that  of  Blaokheath, 
where  in  a  few  of  the  pools  by  the  roadside,  which  are  mostly  dried 
up  during  the  greater  part  of  the  year,  It  is  very  abundant  after  rain. 
It  has  alao  been  found  near  Epping,  near  Brighton,  near  Bristol,  near 
Hammersmith,  and  in  Devonshire  In  the  description  given  of  tlima 
by  King  in  the  '  Philosophical  Transections '  for  1787,  they  were 
found  in  a  ditch  of  standing  water  near  Norwich.  "  They  were  dis- 
covered," aays  Mr.  King,  "  by  a  poor  man,  now  dead,  whose  genius 
waa  very  oitraordinary,  and  much  superior  to  what  is  usually  found 
in  his  rank.  He  was  indefatigable  in  his  searches  after  everything 
curious,  and,  without  aver  having  had  any  advantage*  of  education, 
had  acquired  a  degree  of  knowledge  by  no  m 


CHIROCKPHALUS. 


CHIROtfOMUS. 


1084 


£choafier  discovered  them  in  a  pool  of  water  near  Batisbon.  Prevost 
found  hia  specimens  at  MontauDon,  and  at  Jurine's  request  aant  some 
ova  in  moist  paper  to  Geneva,  where  Jurine  suooeeded  in  hatching 
them  and  making  those  observations  which  are  published  in  his 
'Monocles  qui  se  trouvent  a  Geneve.'  Dr.  Baird  saya,  "It  is  rarely  to  be 
met  with  in  this  country,  compared  with  the  Daphnia  and  many 
other  Bntomottraca ;  the  only  place  near  London  where  I  have  met 
with  it  being  on  Blaokheath.  They  swim  upon  their  becks,  and  in 
fine  warm  weather,  when  the  sun  is  not  too  strong,  they  may  be  seen 
Mmm'iw  themselves,  as  it  were,  near  the  surface  by  means  of  their 
branchial  feet,  which  are  in  constant  motion.  On  the  least  disturb- 
ance, however,  they  strike  the  water  rapidly  with  their  tail  from  right 
to  left,  and  dart  away  like  a  fish,  and  hasten  to  oonceal  themselves  by 
diving  into  the  soft  mud  or  amongst  the  weeds  at  the  bottom  of  the 
pooL  They  are  nearly  transparent,  and  are  of  a  very  light  reddish 
colour,  with  a  slight  tinge  of  blue  on  some  parts.  '  When  placed  in 
a  glass  of  clear  water/  says  Prevost*  'the  elegance  of  its  form,  the 
ease  and  softness  of  its  movements,  its  silvery  transparency,  or  its 
brilliant  odours,  its  large  black  eyes,  the  small  spot  which  it  carries 
on  its  head,  the  crown  of  the  male— are  a  beautiful  sight,  which  the 
most  indifferent  observer  cannot  see  without  pleasure.' 

"  It  is  certainly  the  most  beautiful  and  elegant  of  all  the  ErUomoe- 
traca.  The  male  is  especially  beautiful.  The  uninterrupted  modu- 
latory wavy  motion  of  its  graceful  branchial  feet,  slightly  tinged  as 
they  are  with  a  light  reddish  hue,  the  brilliant  mixture  of  transparent 
bluish-green  and  bright-red  of  its  prehensile  antenna,  and  its  bright- 
red  tail,  with  the  beautifully  plumose  set©  springing  from  it,  render 
it  really  exceedingly  attractive  to  the  view. 

"  The  undulatory  motion  of  its  branchial  feet  serves  another  purpose 
in  addition  to  that  of  keeping  the  animal  suspended  in  the  water. 
The  thorax  or  body  of  the  animal  has  been  described,  when  floating, 
on  its  back,  as  like  the  cavity  of  a  little  boat,  the  feet  representing 
oars.  When  these  are  in  motion,  they  cause  the  water  oontained  in 
this  boat-like  cavity  to  be  compressed,  and  to  mount  up  as  along  a 
canal,  carrying  in  the  current  the  particles  destined  for  its  food 
towards  the  mouth.  It  seems  to  be  constantly,  when  in  this  position, 
employed  in  swallowing  and  digesting  its  food,  its  masticatory  organs 
being  in  perpetual  motion.  Shaw  imagined  this  little  creature  to  be 
a  fierce  and  voracious  beast  of  prey,  but  it  is  not  so ;  he  was  misled 
in  so  thinking  by  not  understanding  the  true  nature  of  its  prehensile 
antennsB.     These  he  imagined  were  organs  for  seising  its  victims 


and  crushing  them  to  death,  though  he  candidly  admits  that  he  never 
saw  them  attack  other  animals,  and  even  says  that  he  has  seen  them 
succumb  to  the  assaults  of  the  Cypris.  According  to  Prevost,  they 
live  upon  dead  animal  or  vegetable  matter,  but  they  have  apparently 
little  taste,  for  they  swallow  every  sort  of  thing  that  oomes  m  their 
way,  however  hurtful  it  may  be.  Schooner  says  that  he  found  great 
difficulty  in  keeping  the  Branchipue  alive  after  having  been  taken  out 
of  the  water  in  which  they  were  found,  and  also  says  that  they  are 
incapable  of  bearing  any  degree  of  cold.  Jurine,  however,  found  no 
difficulty  in  hatching  the  ova  of  the  Chirocephalut  sent  to  him  by 
Prevost,  and  keeping  the  «»iiwia  *>  hatched  till  they  reached  matu- 
rity ;  and  Shaw  distinctly  asserts  that  he  has  found  them  in  this 
country,  in  shallow  pools,  In  the  months  of  December  and  January, 
even  alter  pretty  sharp  frosts,  as  lively  almost  as  in  spring  or  summer. 
I  have  always  found  them  in  the  months  of  October,  November,  and 
December,  and  even  after  frosts  of  short  oontinuanoe  though  of  con- 
siderable severity.  In  general  they  have  been  very  short-lived  after 
being  removed  from  their  native  habitat,  but  I  have  been  able  to 
hatch  the  young  and  watch  their  progress  to  maturity.  Though 
they  do  not  appear  destructive  to  other  animals,  they  fall  an  easy  prey 
themselves  to  various  enemies.  Frogs,  salamanders,  the  larva  of  the 
Dytitci,  the  Cypridcs,  and  other  such  inhabitants  of  the  water,  kill  them 
in  vast  numbers;  and  they  seem  besides,  aocording  to  Prevost,  to  be 
specially  infested  by  a  species  of  Vorticella,  or  wheel-animalcule, 
which  attaches  itself  to  the  body  of  the  animal  in  great  numbers,  and 
would  very  soon,  were  it  not  for  their  moulting  frequently,  completely 
destroy  it  I  have  found  them  very  liable  to  a  peculiar  disease  which 
seems  very  frequently  to  terminate  fatally.  It  attacks  their  body 
near  the  external  ovary,  the  lower  part  of  the  abdomen,  &&,  and  the 
branchial  feet  are  not  exempt  from  it  It  consists  of  a  white  growth, 
composed  of  a  fatty  sort  of  substance,  and  when  once  this  appears, 
the  poor  animal  almost  always  soon  after  dies." 

After  impregnation  "the  ova  appears  at  first  as  small  white 
spherical  bodies  lying  in  the  internal  ovary,  which  stretches  along 
the  abdomen,  and  then  passing  from  it  into  the  external  ovary 
already  described.  When  the  proper  time  arrives  the  mother  deposit* 
these  ova  loose  in  the  water,  the  ovary  opening  at  the  point,  and 
the  eggs  being  thrown  out  by  a  sudden  jerk  to  the  number  of  10  or 
12  very  rapidly.  The  whole  process  of  laying  lasts  several  hours, 
sometimes,  aocording  to  Prevost  for  a  whole  day,  and  the  number  of 
ova  excluded  vary  from  1  to  400.  At  first  the  egg  is  yellowish 
spherical,  beset  all  round  with  short  set®,  but  when  it  has  been  for 
a  short  time  exposed  to  the  action  of  the  air  and  the  water,  it 
assumes  an  irregular  hexagonal  figure  and  a  greenish  hue.  In  about  a 
fortnight  or  so  the  egg  is  hatched  and  the  young  one  issues  forth,  but 
very  unlike  its  parent  It  consists  of  two  nearly  equal  oval  portions, 
head  and  body/' 


Aocording  to  the  recent  observations  of  Dr.  Zenker  ('  Physiological 
Remarks  on  the  Daphnida,'  translated  in  vol  L  of  'Microscopical 
Journal')  and  others,  it  appears  that  the  female  Daphnidm  have  the 
power  of  producing  eggs  which  are  fertile  without  aooess  to  the 
male.  This  is  what  occurs  in  some  of  the  Aphides  for  a  given 
number  of  generations.  In  the  Daphnidce  it  appears  to  be  without 
limit-  This  reproduction  from  unimpregnated  ova  is  quite  analogous 
to  the  process  of  gemmation  amongst  the  lower  animals.  The 
great  difference  is  that  it  takes  place  from  the  ovary  and  not  from 
some  more  general  tissue  of  the  body.  In  the  Daphnidce,  however, 
ova  are  produced  after  impregnation,  which  differ  from  the  other  in 
being  enveloped  in  a  fine  corneous  saddle-shaped  shell  which  is  called 
an  'ephippium,'  and  such  ova,  as  they  are  now  known  to  occur  in  other 
animals,  are  called  '  ephippian  ova.'  Mr.  Huxley  however,  who  has 
described  them  iaLacinulariaeocialit,  a  species  of  Rotifer*,  «ayB  they 
"probably  do  not  require  fecundation,  and  are  thenoe  to  be  con- 
sidered as  a  mode  of  asexual  reproduction." 

In  reference  to  this  curious  subject,  Mr.  Busk  has  added  the 
following  note  to  Zenker's  remarks  on  Daphnidas,  in  the  first  volume 
of  the  '  Microscopical  Journal ' : — 

"  The  number  of  males  is  very  considerable,  and  pretty  nearly 
equal  to  that  of  the  females  at  all  times  of  the  year.  This  fact  seems 
to  afford  a  curious  confirmation  to  Dr.  Zenker's  opinion,  that  the 
chief  object  of  male  impregnation  is  the  production  of  ephippian,  or 
winter  ova.  In  the  case  of  Chirocephalut  this  provision  becomes 
repeatedly  necessary  during  the  year,  and  not  towards  winter  only; 
for  it  is  a  remarkable  fact,  on  Blaokheath  at  all  events,  that  the 
Chirocephalut  is  never  found  in  any  of  the  several  ponds  on  the 
heath,  except  in  those  which  dry  up  completely,  at  least  once,  but 
in  some  years  several  times,  or  for  the  whole  summer  continuously. 
The  ponds  inhabited  by  the  Chirocephalut,  in  fact,  are  merely  pools 
formed  by  the  drainage  from  the  roads.  Now,  it  is  manifest  under 
these  circumstanoes  that  were  not  provision  made  by  the  formation 
of  winter  ova,  or  ova  having  a  thick  double  coat,  for  the  revival  of 
the  race  after  the  drying  up  of  their  habitation,  it  would  become 
extinct  We  accordingly  find  that  such  provision  is  made  in  the 
numerous  males  at  all  times  present 

"The  extraordinary  power  possessed  by  the  ova  of  the  Chiro* 
cephalut  of  resistance  to  the  effects  of  desiccation  k  very  remarkable, 
as  is  also  the  readiness  and  rapidity  with  which  they  are  developed 
when  again  subjected  to  the  influenoe  of  water.  If  the  basin  of  a 
small  pool  which  has  been  dry  and  even  dusty  for  months  becomes 
filled  after  a  few  days'  rain,  the  water  will  be  found  swarming  with 
myriads  of  Chirocephali  in  about  ten  days  or  a  fortnight;  or  if  a 
piece  of  the  dried  bottom  of  such  a  pool  be  placed  in  a  pailful  of 
water,  numerous  Chirocephali  will  be  hatched  from  it  in  the  same 
time.  The  reason  for  this  curious  arrangement  with  respect  to  the 
Chirocephali  is  obvious  enough.  These  delicate  creatures,  themselves 
vegetable  feeders,  are  the  prey  of  innumerable  enemies;  among  the 
chief  of  which  are  the  larvae  of  DytUcut,  and  of  Dragon-Flies,  Ac.  In 
ponds  which  never  dry  up,  these  voracious  enemies  have  time  and 
opportunity  to  destroy  the  whole  race  of  Chirocephali ;  but  in  the 
favourite  haunts  of  the  latter,  their  enemies  not  being  able  to  survive 
the  drying  up  of  the  water,  are  cleared  off  on  each  such  occasion,  and 
the  Chirocephali  being  rapidly  hatched,  have,  as  a  race,  time  to 
propagate  and  deposit  their  posterity  in  safety  for  another  resur- 
rection." 

Another  point  of  interest  with  regard  to  Chirocephalut  is,  that  it 
affords  an  instance  of  the  nearest  living  type,  to  the  extinct  family 
of  Trilobitet.  [Tbilobitbb.]  Professor  Burmeister,  at  the  conclusion 
of  his  laborious  investigation  Into  the  structure  and  affinities  of  this 
family,  in  his  work  on  the  '  Organisation  of  Trilobites'  (translated 
into  English  and  published  by  the  Bay  Society),  says,  "The 
Trilobites  were  a  peculiar  family  of  Crustacea,  nearly  allied  to  the 
existing  Phyllopoaa,  approaching  this  latter  family  most  nearly  in 
its  genus  Branchiput  {Chirocephalut),  and  forming  a  link  connecting 
the  Phyllopoda  with  the  Pcectiopodar 

CHIRO'NOMUS,  a  genus  of  Dipterous  Insects  of  the  family 
Tipulidce.  This  genus  was  established  by  Meigen,  and  is  principally 
distinguished  by  the  following  characters  -.—Fourth  joint  of  the 
palpus  longer  than  the  rest ;  antenna)  18-jointed,  in  the  male,  and 
furnished  with  long  hairs ;  the  antenna  of  the  female  are  6-jointed, 
and  the  hairs  are  short ;  the  anterior  legs  are  inserted  at  some  ^"^"hm 
from  the  others,  and  the  anterior  tarsi  are  generally  very  long ;  the 
wings  when  closed  lie  parallel,  and  they  have  three  posterior  oells; 
the  body  is  long,  slender,  and  hairy. 

Mr.  Stephens,  in  his '  Catalogue  of  British  Insects,'  enujneratee 
upwards  of  eighty  species  of  this  genus :  they  are  all  of  small  size, 
frequent  marshy  situations,  and  very  much  resemble  gnats.  The  worm 
known  to  anglers  by  the  name  of  Blood- Worm  is  the  larva  of  one  of 
the  species  of  this  genus — the  Chironomus  phtmotus.  This  worm  ia 
about  half  an  inch  in  length ;  the  body  consists  of  numerous  segment*, 
and  is  furnished  at  the  toil  with  several  appendages  which  constitute 
the  breathing  apparatus.  It  is  seen  during  the  summer  months  on 
the  mud  near  the  edges  of  ponds  and  ditches ;  when  thus  seen  how- 
ever it  is  only  shifting  from  one  place  to  another,  its  natural  locality 
being  in  the  mud,  where  it  may  generally  be  found  in  great  numbers, 
living  for  the  most  part  under  water.    This  lam  is  much  sought  after 
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and  devoured  by  birds  and  fishes ;  but  daring  the  summer  of  1830 
we  discovered  that  it  hud  ■  very  formidable  enemy  in  an  insect  of  its 
own  order.  A  fly,  which,  closely  resembled  the  house-fly,  was 
observed  in  great  abundance  on  the  mud  which  had  just  been  left  by 
the  retiring  water,  and  we  found  them  assembled  in  little  groups  of 
five  or  six,  in  the  act  of  extracting  the  blood-worms  from  their  holes, 
using  the  proboscis  for  this  purpose  :  but  no  sooner  wos  the  worm 
fairly  dislodged  than  a  battle  ensued,  for  each  apparently  wished  to 
have  the  worm  to  itself;  those  that  kept  possession  socked  Out  the 
fluids  from  the  worm. 

The  pupa  is  of  a  brownish  colour ;  the  body  is  cylindrical,  the 
head,  thorax,  wings,  and  lege  are  inclosed  in  separate  sheaths,  and, 
with  the  exception  of  the  two  fore  legs,  lie  in  a  close  and  compact 
mass ;  the  fore  legs,  covered  by  their  sheaths,  project  from  each  side 
of  the  thorax.  In  this  as  well  as  in  the  larva  state,  the  animal-lives 
in  the  water.  The  breathing  apparatus  consists  of  two  appendages, 
one  on  each  side  of  the  thorax,  and  each  is  composed  of  five  branches 
which  spring  from  a  common  centre. 

When  the  insect  is  ready  to  quit  its  pupa  case,  it  gains  the  surface 
of  the  water,  and  there  remains  suspended  for  some  little  time  with 
the  disc  of  the  thorax  slightly  protruded ;  this  part  bursts  down  the 
middle,  and  the  insect,  which  is  hairy,  and  hence  does  not  easily  wet, 
places  its  feet  upon  the  surface  of  the  water,  where  it  floats  (if  the 
weather  be  calm)  with  the  greatest  safety.  We  observed,  upon  taking 
one  upon  our  finger,  that  the  wings  are  at  first  opaque  and  white, 
and  filled  with  a  fluid  ;  but  in  a  minute  this  fluid  was  expelled,  and 
the  sides  of  the  wings  collapsed  and  became  transparent.  The  fluid 
thus  ejected  we  perceived  on  our  finger  beneath  the  insect,  but 
could  not  ascertain  from  what  port  of  the  wing  or  body  it  made  its 

Discussions  have  arisen  on  the  means  which  this  animal  possesses 
of  suspending  itself  at  the  surface  of  the  water  without  motion,  its 
specific  gravity  being  supposed  to  be  greater  than  water. 

Maura.  Kirhy  and  Spsnce  account  for  it  by  a  kind  of  propelling 
power  which  the  centre  of  the  thorax  possesses,  and  state  that  this 
part  being  thus  protruded  and  drying,  the  attraction  of  the  air  to  the 
dry  portion  of  the  thorax  is  sufBoient  to  overcome  the  slight  difference 
in  the  specific  gravity  between  the  animal  and  the  element ;  but  it  is 
.  further  stated  that  if  a  drop  of  water  fall  upon  the  insect  at  this 
time  it  will  immediately  sink. 

We  have  kept  these  insects  in  a  glass  jar  for  the  purpose  of 
observing  their  habits,  and  are  very  much  inclined  to  doubt  that  the 
specific  gravity  of  the  pupa  is  greater  than  that  of  the  water,  at  the 
tune  just  previous  to  the  transformation  from  pupa  to  the  imago 
state.  Indeed  at  this  time  it  appeared  that  they  could  not  keep 
from  the  surface,  unless  they  were  in  motion.  Whenever  we 
approached  the  jar,  being  at  the  top,  they  immediately  descended 
by  a  quick  sigzag  movement  of  the  body;  but  upon  our  remaining 
quiet  for  a  moment  they  ceased  all  motion  and  rose  to  the  surface 
again.  We  imagine  that  at  this  time  the  animal  within  having 
become  partially  disengaged  from  the  pupa  case,  the  space  between 
the  two  is  filled  with  air,  that  this  would  be  sufficient  to  overcome 
the  difference  of  specific  gravity  between  the  animal  and  the  water, 
and  that  there  would  most  probably  be  more  air  in  the  region  of  the 
thorax  than  elsewhere ;   and  hence  this  part  is  protruded  from  the 

The  perfect  insect  is  of  a  pale-ash  colour,  and  is  a  little  larger  than 
the  common  gnat,  which  it  resembles.  This,  as  well  as  others  of  the 
genus,  is  remarkable  for  its  habit  of  carrying  the  two  fore  legs  in  a 
horizontal  position ;  they  project  in  front,  and  might  be  mistaken  for 
antenna) ;  these  latter  organs  however  are  very  beautiful,  and  in  the 
males  resemble  tittle  plumes. 

CHI'ROTES,  a  genus  of  Saurians  separated  by  Cuvier,  and,  accord- 
ing to  him,  resembling  the  Chakidt*  in  their  verticillated  scales,  and 
the  Amphitbtrna  still  more  in  the  obtuse  form  of  their  head;  hot 
distinguished  from  the  first  by  their  want  of  posterior  feet,  and  from 
the  last  by  their  possession  of  anterior  limbs.  The  same  author  adds, 
in  a  note  to  the  bet  edition  of  the  '  Regne  Animal,'  that  the  genera 
which  terminate  this  order  of  Saurians  are  interposed  in  various 
manners  between  the  ordinary  Saurians  and  the  genera  which  are 
placed  at  the  nead  of  the  order  Ophidians  to  such  a  point,  that  many 
naturalists  are  now  of  opinion  that  the  two  orders  ought  no  longer  to 
be  separated,  or  rather  that  one  order  should  be  established,  com- 
prising on  the  one  part  the  Saurians,  with  the  exception  of  the 
CrveadilidtE,  and  on  the  other  the  Ophidians  of  the  family  Angaida. 
But  he  observes  that  there  exist,  among  the  fossil  forms  of  the  ancient 
calcareous  beds,  two  very  extraordinary  genera  (lehlhyHaunu  and 
PUriotauria),  which,  with  the  head  and  trunk  of  a  Saurian,  have  feet 
attached  to  short  limbs,  and  formed  of  a  multitude  of  small  articula- 
tions conjoined  so  as  to  form  a  kind  of  paddle  or  fin,  like  the  anterior 
naddles  or  fin-feet  of  whales  These  ought,  he  adds,  to  form  a  very 
■inct  family.  In  their  osteology  they  approach  the  Saurians, 
'  f  so  called,  much  nearer  than  the  Crocodiles,  with  which 
ir  associates  them  in  his  family  Lericata  j  though  in  the  fossils 
there  is  no  trace  either  of  scales  or  of  the  tongue,  the  two  parts 
which  the  characters  of  the  Loricala  rest. 

These  Bimanous  Reptiles,  as  Cuvier  terms  them,  include,  according 
to  him,  but  one  species,  which  is  a  native  of  Mexico,    This  ir  " " 
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Bimane  Cannelj  {Ohirtta  canalieulatMi)  of  Cuvier,  Bipede  Oannele'  of 

Laoepede,  Caasuxwura  projms  of  Schneider,  and  Laetrtahmbrieoida 
of  Shaw.  The  animal  has  two  short  feet  with  four  toes  on  each  (and 
the  vestige  of  a  fifth)  sufficiently  organised  internally,  and  attached 

"■ Bans  of  scapula),  clavicles,  and  a  small  sternum  ;  but  the  head, 

ertobno,  and,  in  short,  all  the  rent  of  the  skeleton  resemble  that 
of  the  Amp\itb<zruz.  Dr.  J.  E.  Gray  refers  Uhirotrt  to  a  third  family 
of  the  Amphisbasnians  which  he  calls  Ckmtida. 

Chirotti  canaHcuiatui  (C.  lumbricoida,  Fleming;  0.  Afexicanut, 
Bory ;  Bipa  tmaliculatut,  Bonnaterre  ;  Chamataitnt proptu,  Schultx ; 
Qu&eidt*  propiu,  Daudinl,  is  about  the  site  of  a  human  little  finger, 
and  is  from  eight  to  ten  inches  long.  It  is  of  a  fleph-ooloor, 
and  covered  with  about  220  demi-rings  on  the  back,  and  as  many 
under  the  belly,  which  meet,  in  alternating,  on  the  side.  The  tongue  is 
but  little  extensile,  and  is  terminated  by  two  small  horny  points.  The 
eye  is  very  minute.  The  tympanum  is  covered  with  akin  and 
invisible  externally.  Above  the  vent  are  two  lines  of  pores.  It  is  a 
-''—»  of  South  America. 


CHIHTJS,  a  genus  of  Fishes  belonging  to  the  section  Acanlhopttrygii 
and  the  family  Qobiaidcc.  The  species  of  this  genus  have  the  body  con- 
siderably elongated,  furnished  with  ciliated  scales,  and  the  mouth  not 
deeply  cleft ;  the  teeth  are  small  and  conical ;  hut  the  most  remarkable 
character  consists  in  the  body  being  furnished  with  several  longitu- 
dinal lines  of  pores,  similar  to  the  ordinary  lateral  line,  Some  of  the 
species  have  appendages  over  the  eyes,  as  observed  in  the  Blenniea ; 
their  ventral  fins  have  each  five  soft  rays  :  the  spines  of  the  dorsal  fin 
are  slender,  and  this  fin  extends  nearly  the  whole  length  of  the  back. 

Cuvier  says  that  it  »  with  hesitation  that  he  places  this  genus  with 
the  family  above  mentioned,  and  that  it  will  probably  one  day  form 
the  type  of  a  separate  family.  All  the  species  as  yet  discovered 
inhabit  the  seas  of  Kamtchatls — they  are  included  in  the  genua 
Labrax  by  Pallas,  who  describes  several  of  the  species  In  the  '  Memoirs 
of  the  Academy  of  St.  Petersburgh,'  vol.  ii. 

CHISMOBRANCHIA'TA,  an  order  of  XoUvvm,  forming,  in 
De  Blainville  s  system,  the  second  order  of  his  second  sub-class, 
Paraeephalophora  Monoica*  The  following  is  his  definition  of  the 
order : — Organs  of  respiration  aquatic,  braucbial  or  pectinated, 
situated  at  the  anterior  part  of  the  back,  in  a  laige  cavity  communi- 
cating with  the  ambient  fluid  by  a  wide  oblique  anterior  slit  Mouth 
toothless,  but  provided  with  a  long  lingual  riband-like  organ.  Shell 
either  none,  or  internal,  or  external,  very  much  depressed,  with  a 
very  large  entire  aperture,  and  without  any  pillar  (columella). 

This  definition  is  incorrect,  in  so  far  as  it  states  that  in  some 
instances  there  is  no  shell ;  for  CorioeeUa,  the  only  genus  described 
by  De  Blainville  as  being  without  any  shell,  has  a  homy  one,  as 
Cuvier  observes,  though  it  is  very  delicate  and  flexible  and  nearly 
membranous.  Cuvier,  who  places  three  of  the  genera,  Sigarttm, 
Coriocdla,  and  Cryptoitomti,  under  his  Capuloidei,  a  family  of  his 
order  Ga4teropoda  ptctinibranchiata,  observes  that  De  Blainville 
places  the  greater  part  of  the  Capvioid^e  under  his  non-symmetrical 
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Hermaphrodite  paractphalophora,   or  CUyptraCuuu ;  but  thnt   they 
BPP*w  to  him  (Cuvier)  to  be  all  diceciou*. 

The  geographical  distribution  of  this  order,  which,  according  to 
Do  Blainville,  is  marine  and  probably  herbivorous,  is  wide. 

Coriocella. — Body    elliptical,    very    much    depressed,   having  the 
bordera  of  the  mantle  very  delicate,  notched  in  front,  and  spreading 
r  largely  on   all  _     _ 

Foot  oval,  very 
saiau.  Head  scarcely 
distinct;  two  tentacula 
hidden  under  the  shield 
of  some  size,  but  short 
and  contractile.  Eyes  at 
the  external  baae  of  the 

tentacula.      Back    some-  I 

what  rounded,  and,  ac- 
cording to  De  Blainville — 
but  this  as  we  have  already 
seen  is  an  error — with- 
out any  shell,  external  or 
internal. 

G  mora,  Blainville.  The  _   .     „     . 

only  specie-  of  the  genua,  Oir^ll.  •*». 

and  described  by  De  Blainville  from  a  specimen  in  his  collection. 
Locality,  seas  of  Mauritius.  Cuvier  place*  this  and  tie  two 
following  genera  under  his  Gaiteropoda  peclinibraiKhiata. 
.  Sigarctu*. — Shell  mora  or  lees  thick,  flattened,  with  an  ample  and 
round  aperture  and  but  little  spire,  the  whorls  of  which  increase  very 
suddenly ;  and  enveloped  during  life  in  a  spongy  shield,  which  con- 
siderably encompasses  its  borders  as  well  as  the  foot,  and  which  is  the 
true  mantle.  In  front  of  this  mantle  there  is  a  notch  and  a  domi- 
canal,  which  serve  to  conduct  the  water  into  the  branchial  cavity. 
The  tentacula  are  conical,  and  the  eyes  are  placed  at  their  external 
base.     The  male  organ,  according  to  Cuvier,  is  very  large. 

De  Blainville  thus  subdivides  the  genus  ; — 
a.  Specie*  with  a  very  delicate  and  smooth  shell. 

Example,  3.  ceiwuui. 
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Fouti  Sigarcti. 

Defrance  enumerates  three  fossil  species,  one  from  the  Plaisantin, 
one  from  Grignon,  and  another  from  the  environ*  of  Bordeaux. 
O.  B.  Bowerby  says  that  the  fossil  species  are  few  and  rare,  and  that 
they  occur  in  the  London  Clay  at  Barton,  and  in  the  contemporaneous 
formations  in  France  and  Italy.  The  species  in  the  Calcaire  Qrosaier 
at  Grignon,  ha  adds,  has  a  small  umbilicus.  Deehaye*  in  his  'Table*' 
gives  eleven  living  species  and  four  fossil  (tertiary) ;  one,  &  dtprttw, 
living  in  the  aeae  of  the  Molucca  Islands.  Tho  fossils  occur  in  t.he 
Pliocene,  Miocene,  and  Eocene  periods  of  LyeU.  £  accavaltu  ia  found 
in  the  Crag. 

Oryploatoma. — Shell  very  like  that  of  Sigar/ttn,  carried  with  the 
head  and  abdomen,  which  it  covers,  upon  a  foot  four  times  its  sixe, 
'  cut  almost  aquarely  behind,  and  which  produces  anteriorly  a  fleshy 
and  oblong  part,  which  makes  nearly  one-half  of  the  mass.  The 
animal  itself  has  a  flat  head,  two  tentacula,  and  a  large  pectinated 
bran  chin  on  the  plafond  of  it*  dorsal  cavity.  The  male  organ  is  placed 
under  the  right  tentaculum. 

Example,  0.  Lcachii. 


Cryplottoma  Liaehii. 

OxynSe.— Body  gaatero pod,  with  a  large  dorsal  shell,  anterior,  buffi- 
form,  and  with  a  simple  spire.  Foot  narrow.  Branchial  marginal, 
striated  transversely.  Mantle  widened  into  two  lateral  wings.  Ten- 
tacula two,  not  retractile. 

Example,  0.  olivacta. 

Vdulina. — Animal  oval,  sufficiently  protuberant  fboinW),  hardly 
spiral ;  border  of  the  mantle  siiuplo  anteriorly,  and  double  for  the 
whole  of  it*  circumference ;  the  internal  lip  thickest  and  tentacular. 
Foot  thick.  Tentacula  large,  obconical,  distant,  with  a  small  frontal 
veil  between  them.  Eves  black,  sessile  at  the  external  side  of  the 
baae  of  the  tentacula.  Mouth  large,  at  the  extremity  of  a  sort  of 
muzzle.  Respiratory  cavity  large,  without  any  trace  of  a  tube,  and 
containing  two  unequal  pectinated  branchial ;  orifice  of  the  ovary  at 
the  base  of  the  male  organ,  situated  at  the  root  of  the  right  tenta- 
culum. Muscular  attachment  of  a  horse-shoe  shape,  very  slight 
behind  and  open  before.  Shell  external  with  an  epidermis,  patelli- 
form,  with  a  small  lateral  spire,  and  without  a  columella.  Aperture 
large,  the  edges  almost  continuous,  and  sharp  :  the  right  border 
united  to  the  left  by  a  lamellar  calcareous  deposit. 

Example,  F.  capvioidia  {Helix  farigata.  Linn.).     [YxLUTHrrn*.] 
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CHITON.    [CBrrotnD&l 

CHITONELLUS.    [Chitohm.] 

CHITONIDJJ,  a  natural  family  of  Churteropodou*  Jfoftueo, 
affording  the  only  known  instance  of  a  protecting  shell  formed  of 
many  portion*,  or,  aa  they  have  been  somewhat  incorrectly  termed, 
valves,  often  in  contact  and  overlapping  each  other,  but  never  truly 
articulated.  The  following  out  will  give  some  idea  of  the  structure 
of  this  shelly  covering. 

These  plates  are  bound  together  by  a  coriaceous  border,  which, 
aa  we  shall  presently  see,  is  either  plain  or  beset  with  bristle*, 
spines,  4c 

The  early  naturalists  took  these  shells  for  the  peculiar  armour  of 

rtain  serpent*,  a  conclusion  to  which  they  wen  doubtless  helped 
by  the  love  of  the  marvellous,  so  strongly  shown  in  the  accounts  of 
the  older  travellers.  By  degrees  the  true  condition  of  these  molluak* 
became  better  known;  and  the  opposite  opinions  of  Linoseua  and 
Adanson  divided  the  naturalists  of  their  age.  The  former  arranged 
these  shells  among  his  Multivalvee,  a  class  entirely  artificial,  and  like 
"  artificial  classifications  comprising  the  most  heterogeneous  forma, 
Adanson,  on  the  contrary,  took  nature  for  his  guide,  and  carefully 
observing  the  animal  itself,  while  he  regarded  the  shell  aa  of  compara- 
tively small  importance,  placed  Patella  and  Chiton  side  by  side  in  his 
method.  But  the  Linnaian  school  long  reigned  paramount ;  and 
Adanson's  labours  Were  comparatively  forgotten,  when  Cuvier  began 
to  reform  the  crude  state  in  which  he  found  the  Molltuca,  and 
Lamarck  and  others  aided  in  the  work.  Cuvier,  who  made  anato- 
mical investigation  the  basis  of  his  opinions,  at  once  pronounced  in 
favour  of  Adanson.  Lamarck  afterwards  adopted  the  same  conclusion, 
but  not  till  he  had  previously  placed  the  Chiton*  at  the  end  of  th* 
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valuable  ally, 
of  Multivelves,  and  although 

said  nothing  of  the 

system,  *  bianch  ol 
|   organisation  wMatMly  ne- 
cessary to    be  known    for 

I  place,  lie  demonstrated 
enough  dearly  to  allow  that 
the  Chiton  bore  no  relation 
to  the  other  Multivalves  of 
Liniimna.  M.  Do  Blainville 
however,  reeling  upon  the 
generative  faculty  of  the 
Chitona,  proposed,  in  oppo- 
sition to  these  views  of 
Cuvier  and  Lamarck,  which 
had  been  adopted  b j  almost 
all  zoologists,  to  form  a 
sub  type  of  Mollusks  under 
A  £k  ffl         /W  ^n*  name  of  Malentoroarin, 

Ik      Mm       em     (W      m  which  Mch  of  the  Lin" 

ra        tW  19       Vrl        nEeu>    g™6™    J^P"    ud 

v  '         VW  win  _  Chiton  constitutes  a  class; 

the  first  the  Lepadians,  or 
Lepadiaa,  the  second  the 
Polynlaxiphores,  or  Poly- 
pUtnphora.  These  almost 
singular  views  of  Do 
Blainville  hare  not  pro- 
vailed  among  aoologiati ; 
and  Cuvier,  in  the  last 
edition  of  the '  Regne  Ani- 
mal,' arranges  the  Chitons 
at  the  aide  of  the  Patdla,  forming  from  these  two  genera  hii  small 
family  of  Cyelobranchiana. 

Deahayee,  in  the  article  '  Oscabrion,'  In  the  '  Encyclopedia  M6tho- 
dique/  enters  at  large  into  the  organisation  of  the  Chitons,  and 
disouasea  with  much  learning  and  ecutenesa  the  conflicting  opinions 
of  Cuvier  and  De  Blainville. 
The  following  is  a  summary  of  the  structure  of  this  familj  : — 
Digestive  Organs. — No  projecting  head,  in  which  the  Chitons 
resemble  the  Phyuidians.  No  tentanula,  which  are  replaced  by  ■ 
kind  of  vail  which  surrounds  the  mouth.  Eyes,  as  in  many  other 
Molluaks,  the  Ptcrvpoda  for  example,  wanting.  Mouth  and  (Esopha- 
gus furnished  with  a  very  long  tongue  rolled  spirally  and  armed  with 
horny  teeth,  a  good  figure  of  which  is  given  by  Poll  Loven  has 
pointed  out  that  the  teeth,  especially  the  central  one  on  the  lingual 
riband,  are  of  great  importance  in  determining  the  species.  Stomach 
intestine,  and  liver  like  those  of  the  other  Gasteropoda.  Vent  at  the 
posterior  extremity  of  the  body,  as  in  the  Pbyllidians,  Dorit,  Ac 

Respiratory  and  Ciroulsting  Organs. — The  branching  of  the  Chitons 
consist  of  a  range  of  small  triangular  leaflets  placed,  as  In  the  Patella 
and  PhyUidia,  in  the  furrow  which  separate*  the  foot  from  the 
mantle.  The  number  and  extent  of  the  branchial  hunjnw  are  of 
importance  in  determining  the  species.  The  heart  is  situated  poste- 
riorly in  the  mesial  and  dorsal  line ;  It  is  symmetrical,  and  composed 
of  a  single  ventricle  and  two  auricles. 

Their  organs  of  generation  are  symmetrical,  and  repeated  on  each 
aide  of  the  mesial  line,  and  there  are  a  pair  of  sexual  orifioes. 


Badly  pistes  or 


Antnul  of  CKUm 
sail  Shu  from  above ;  1,  the  animal  «  from  below ; 
1  and  animal  In  a  creeping  or  adhering,  Kate  j  i,  portion 


The  nervous  system  consists  of  what  may  be  termed  a  complete 
cewphagean  ring,  and  of  various  brunches,  which  are  given  off 
divergingly  towards  the  several  organs. 

The  locomotive  organ!  consist  of  an  oval  foot,  more  or  lea  wide, 
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aooording  to  the  species,  and  extends  the  whole  length    of   the 

The  shall  ia  composed  of  eight  narrow,  transverse,  calcareous 
pieces,  overlapping  each  other,  and  strongly  implanted  on  each  Bids 
In  •  thick  and  fibrous  border  of  the  mantle,  which  surrounds  the 
whole  body,  and  is  sometimes,  aa  we  have  observed,  naked,  but  mors 
generally  covered  with  small  scales,  spines,  or  hairs.  These  pieces  era 
not  immoveable,  as  the  animal  can  roll  itself  up  or  stretch  itself  out 
again  for  the  purpose  of  progression  or  adhesion. 


so  on  throughout,  so  aa  to  make  the  mechanism  of  this  at 
complete.  One  of  these  muscle*  occupies  the  mesial  and  dorsal 
line,  the  other  two  are  lateral  and  oblique.  Dr.  J.  E.  Gray  regards 
theposterlor  plate  aa  the  homologue  of  the  limpet  shell. 

The  Chitons  then  resemble  the  other  Mollusae  :  1,  in  the  general 
form  of  the  body ;  2,  in  the  organ  of  locomotion  ;  S,  in  the  nature, 
form,  and  position  of  the  branchial ;  t,  In  the  heart,  and  in  the 
distribution  of  the  circulating  vessels ;  G,  in  the  mouth  and  ha 
veil;  fl,  in  the  tongue  and  the  rest  of  the  digestive  organs;  7,  in 
the  position  of  the  vent;  and  S,  last,  but  net  least,  in  the  nervous 

What,  then,  are  the  differences  I  1 ,  the  form  of  the  shell  composed 
of  eight  pieces  instead  of  one ;  2,  the  mantle,  which  is  more  fieshy 
and  fibrous  than  in  the  other  molluaka;  8,  the  myology;  4,  the 
double  issue  of  the  organs  of  generation,  allowing  this  difference  to 
be  established,  whereas  it  Is  doubted.  With  regard  to  the  absence  of 
eyes,  that  defect  exists  in  ft  considerable  number  of  molluaka. 

Professor  E.  Forbes  and  Mr.  Hsnley  place  the  family  Ckitonida 
next  before  the  Patdlidu.  They  say  :  "Is  our  knowledge  stands  at 
present,  we  prefer  to  regard  them  aa  an  abnormal  family  of  Proto- 
branchial  a,  and  trust  before  lor  ~  "" " '   —  " 


, jrelong  th 

by  the  ooast  will  occupy  MrawW  with  studying  the  development  of 
the  Chitons,  and  endeavour  to  ascertain  the  form  they  assume  in 
their  larval  condition.  Whoever  does  so  will  make  an  important 
discovery,  and  do  more  towards  fixing  the  true  position  of  these 
anomalous  creatures  than  all  cabinet  examination*  of  them  have  yet 
enabled  ua  to  effect." 

Geographical  Distribution. — The  species  are  numerous,  and  there 
are  few  rocky  shores  without  some  of  them.  Aa  a  general  rule,  the 
largest  are  found  in  warm  climates,  but  then  are  exceptions ;  for 
instance,  Chiton  tetigtr  and  Chiton  Bovtna  (King),  are  found  on  the 
shores  of  Tierra  del  Fuego,  and  In  the  Straits  of  Hagalhaana ;  the 
former  of  these  species  grows  to  the  length  of  3|  inches,  and  the 
breadth  of  1|  inches,  and  the  latter  to  the  length  of  81  inches,  and 
the  breadth  of  14  inches. 

The  specie*  are  found  on  rocky  shores,  where  they  adhere,  and  also 

i  stones  and  other  submarine  bodies.  They  are  found  at  depths 
varying  from  the  surface  to  2o  fathoms.  A  few  are  found  creeping  on 
"tesand. 

Most  aoologists  are  agreed  that  there  are  no  differenoee  auffloiently 
strongly  marked  to  make  a  generic  distinction  between  Chiton  and 
Chitonihu ;  and,  Indeed,  the  gradations  from  the  one  to  the  other 


;  in  Chitontlitu  that 


a.  Specie*  with  the  Mantle-Border,  or  m  sarin  *1  ligament,  cori- 
aceous and  naked.  Examples,  0.  ChOrkiit,  Frambley,  and 
0.  Hlmnvillii,  Broderip. 

C.  CkiUntU.  Shell  oblong-ovate,  opaque,  thick,  dark  brown,  smooth, 
dull;  inside  white,  with  pink  marking*  on  the  first,  second,  and  last 
valves.  Valves  with  longitudinal  etnas,  crossed  by  irregular  oon- 
oentrio  ridges.  Anterior  and  posterior  valves  semilunate,  slightly 
punotated ;  second  valve  aubcarinated,  the  front  margin  obtusely 
angled,  lateral  ™»Tgln«  arcuate,  and  the  posterior  with  a  prominent 
beak,  on  each  side  of  which  diverge*  a  rather  elevated  granulated 
ridge ;  the  next  five  valves  alike,  bow-shaped,  with  ft  granulate  ridge 
on  each  aide.  Border  smooth,  coriaceous,  tough,  thick,  darker 
coloured  than  the  shell,  semipelluoid,  broad  at  the  sides  and  narrow 
at  the  extremities.  Locality,  Valparaiso,  in  crevices  of  rooks  and 
under  stones.    (Frembtey.) 

C.  Blainrillii.  In  this  species  the  shape  of  the  coriaceous  border 
itself  ia  not  only  very  remarkable,  but  it  ia  here  and  there  fringed, 
though  not  with  hair.  M.  Deahayee  has  placed  this  under  his  section 
of  those  species  which  have  the  border  of  the  mantle  fringed  with 
hair  or  spines,  probably  from  not  having  seen  a  good  specimen. 
Shell  roundish,  anterior  valve  obscurely  rayed,  the  posterior  one  very 
small  and  abrupt;  the  other*  concentrically  b'neated,  the  whole 
being  rosy,  variegated  with  white  brown,  and  greenish,  and  internally 
"  *  "  k    The  mantle-border  orange-red,  very  narrow  posteriorly,  and 


rder  orange-red,  very  narrow  posteriorly,  and 
loualy  produced  anteriorly,  rounded  and  fringed  her*  and 
there,  especially  on  it*  anterior  margin,  with  some  short  ooriaoeou* 
process™.    Locality,  Inner  Lobes  Island,  coast  of  Peru. 


aifm  Ckitnui,.  Chiton  BUimcWil. 

B.  Mantle- Ilorder  smooth,  with  tufts  of  hair  at  the  lateral  extremities 

of  each  plate. 

C.  fatcicularii,  Linoaua.  Shell,  apparently  amooth,  hut  when 
examined  with  a  glass,  proving  to  be  rough  like  shagreen,  except 
on  the  elevated  dorsal  ridge  ;  margin  surrounded  with  tufta  of 
whitish  hair,  one  at  the  junction  of  each  valve,  and  two  in  the  front, 
making  18  in  number.  Colour  brown  or  dark 
cinereous;  length  jtha  of  an  inch;  breadth 
rather  more  than  j  th.  Hontagu,  who  gives 
thin  description,  says,  that  on  the  coaat  of 
Barbary  it  u  Dot  unfrequently  an  inch  long. 
It  is  found  under  stones  at  low  water,  and  on 
■tones  and  shells  to  a  depth  of  25  fathoms, 
all  round  the  British  shores.  It  ranges 
northward  to  the  shores  of  Norway,  and  southward  to  the  Mediter- 
ranean. Some  remains  of  Chiton  m  the  Crag  have  been  referred  by 
Mr.  Searlea  Wood  to  C.  /atneularit. 

f.  Mantle-Border  hairy. 

C.  Pmm'nntu,  Lamarck.  Shell  oblong-ovate,  opaque,  dirty- 
yellowish,  green,  or  yellowish-brown,  inside  white.  Valves  thin, 
slightly  elevated;  posterior  compartments  of  the  doraal  valves  a 
little  raised  and  striated,  with  minute  granulated  atrial,  and  in 
like  manner  the  other  parts  of  the  shell;  under  each  valve  is 
inserted  a  series  of  short  black  hairs,  which  lie  on  the  back  of 
the  shell.  Border  narrow,  ooriaoeous,  thickly  set  with  coarse  black 
hairs.     Length  2  inches,  breadth  14  inch.    Found  under  stones  at 
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low  water  on  the  shores  of  Valparaiso  Bay.     There  is  a  variety  with 

the  anterior  valves  much  narrower  than  the  posterior.     (Frembley.) 

5.  Mantle- Border  beaet  with  spines. 

C.  tpinatMt.  Shell  brownish  black,  valves  opaque,  moderate,  with 
the  sides  granulated,  the  anterior  valves  entirely  granulated.  Mantle- 
border  wide,  and  beaet  with  long  aculeated  blaokish  spines,  very 
much  resembling  those  of  certain  Echini.  Locality,  South  Seas, 
according  to  Pe*ron.     Length  3  inches. 

C.  tpini/tna  (C.  aevitalui,  Barnes;  C.  tubercuiifcrut,  Soworby,  in 
'  Tankerville  Catalogue').  Shell  opaque,  oblong  ovate,  reddish-brown, 
glossy  ;  inside  rod  dish- white.  The  posterior  angles  of  the  valves  do 
oot  cover  the  anterior  ones.  Anterior  valve  with  generally  nine 
rows  of  raised  dots  diverging  from 
the  apex,  but  the  number  perhaps 
varies  with  the  age  of  the  shell. 
Second  valve  ratheraoutely  beaked 
and  carinated,  longer  than  the  Eva 
following,  which  are  atriated  and 
shaped  alike ;  these  all  rise  into  a 
rather  acute  beak,  are  carinated, 
each  side  of  the  carina  being 
divided  into  two  distinct  portions, 
the  anterior  one  the  largest,  and 
bearing  broad  irregular  longitudi- 
nal stria;  a  prominent  row  of 
raised  dots,  extending  from  the 
apex  to  the  anterior  angles  of  the 
valves,  separatee  the  com  part- 
in  en te ;  the  posterior  portion 
glossy,  with  fine  concentric  stria» ; 
the  posterior  margins  witn.  tooth- 
like granulations,  Last  valve 
striated,  like  the  anterior  com- 
partmenta  of  the  others,  and  rising 
into  a  rather  prominent  beak,  lean- 
ing towards  the  posterior  margin ; 
from  under  the  beak  are  raised 
dots,  disposed  in  a  similar  manner 
to   those  on  the  anterior  valve. 

Border  ooriaoeous,  thick,  broad,  OUUn  tfini/tna, 

rough,  greenish  or  orange- 
coloured,  and  in  the  younger  specimens  thickly  studded  with  blunt 
epinee ;  but  in  the  old  sheila  the  spines  are  short  and  scanty,  and 
generally  covered  with  corallines;  the  Inner  edge  of  the  border, 
inserting  itself  under  the  posterior  angles  of  the  valves,  has  the 
appearance  of  being  deeply  separated.  (Frembley.)  This  species 
grows  to  the  length  of  G  or  6  inches,  but  has  then  generally  lost  all 
its  external  beauty.  We  have  seen  many  individuals  in  all  the  stages 
of  growth,  and  have  invariably  found  the  spines  of  the  aged  ones 
covered  with  that  calcareous  matter  which  is  so  frequently  found 
adhering  to  shells  and  submarine  bodies,  but  we  hare  never  detected 
anything  organic  about  that  which  was  attached  to  the  spines  of  this 
species.  Locality,  Chili  and  Valparaiso,  where  Mr.  Frembley  found 
several  specimens  in  very  exposed  situations ;  so  much  so,  that 
collecting  them  was  attended  with  much  difficulty,  and  not  unfre- 
quently  with  danger,  from  the  violence  of  the  sea  breaking  on  the 
rocks  to  which  they  attach  themselves  very  strongly.  They  are 
generally  covered  with  sea-weed. 

f .  Mantle-Border  scaly. 

C.  Ooqaimbfiuit,  Frembley.    Shell  ovate,  narrow,  opaque,  green- 
ish-brown,  shining  ;    inside    blackish  :     the 
anterior  valves  with  numerous  undulated,  con- 
centric   ridges  ;    the    next    rather    acutely 
keeled ;     the    five    following   alike :    carina 
broad  and  smooth,  on  each  aide  of  which  is  a 
similar  ridge   diverging  from  the  beaks,   and 
forming  with  the    carina    a  sagittate    figure, 
and  connected  with    it    by  several    strongly    1 
marked    ridges :      from     under    fhe     beaks    I 
to  the   anterior  angles  of  the  valves  extend   I 
sharp   moniliform  ridges,  each  side  of  which    I 
is   coarsely    striated    longitudinally.      Border    | 
thick,  moderately  broad,  and   covered  with   ( 
coarse    seed-like  scales,  which   are   attac 
laterally.    Length  3  inches,  breadth  I  \  ii 
Mr.  Frembley  says,  that  the  only  part  of  the 
coast  where  he  found  this  species  was  the 
south  aide  of  Coquimbo  Bay :   their  habits, 
he  adds,  are  very  similar  to  those  of  C.  ipint- 
feruj,  with  the  exception  that  they  seem  mora 
gregarious. 

C  Man  tie- Border  granuloua. 

C.  KiooitifeTM,  Deahsyes  ((7.  oitvaeciu,  Frembley  ;  C.  lutut,  Sowerby). 
Shell  opaque,  ovate,  olivaceous,  dull,  dotted  with  lighter  coloured 
spots  I  inside  glaucous.  Anterior  valve  with  regular  radiating  strist, 
croeaed  by  concentric  ridges  ;  posterior  margin  nearly  straight.  Dorsal 
valves  obtusely  beaked,  divided  laterally  into  two  compartment-    '" 
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anterior  having  regular  longitudinal  strife,  crossed  with  others  very 
minute  and  eonoentrio ;  from  under  the  beaks  diverge  to  the  lateral 
margins  of  the  valves  coarse  and  more  irregular  striie,  which  raise  the 
posterior  compartment  above  the  other.  The  posterior  valve  haa  a 
wall-defined  apex,  leaning  towards  the  posterior  margin.  Bonier  thin, 
moderate];  broad,  and  covered  with  fine  shining  bead-like  granu- 
lations, of  the  same  colour  as  the  sheila,  divided  into  two  distinct 
C lions,  the  upper  of  which  is  composed  of  finer  beads  than  the 
sr,  and  which  are  placed  transverse!;.  (Frembley.)  The  species 
grows  to  the  length  of  1  or  5  inches  I  we  have  seen  one  that  reached 
H  inches  when  dead.  There  is  another  variety  narrower  than  the 
ordinary  individuals,  and  Mr.  Frembley  observes  that,  among  the 
very  young  shells,  some  of  them  have  their  borders  of  a  lighter 
colour  than  their  shells,  and  spotted  with  black.    Locality,  Chili. 


Chiron  inapnjftcvt. 
Species  with  the  Mantle-Border  highly  developed,  and  the  valves 
very  small.     {UhitentUai). 
These  are,  more  or  less  cylindrical,  and  vermiform,  the  valves  being 
very  small,  and  in  some  species  almost  entirely  hidden  under  the 
skin  of  the  border,  giving  the  animal  an  almost  naked  appearance. 
" '-    "'  -"*dlu,  ton.,  and  0.  lanxxfomi*. 


Example*,  CTlitawtfua  la 


c,  Chittmtllui  lavii ;  b,.0\ilontllui  larmrformU. 

The  following  species  are  noted  as  British  in  Messrs.  Forbes  and 

Hanley's   '  History   of  Mollusca'  :—C.  faicieularu,    0.  dUcrepanw,    C. 

Eunltyi,  0.  rubtr,   C.  cintrtui,   C.  albut,   C.  utellui,   C.  canceUatui,  C. 

krvit,  C.  aarMrnu,  and  C.  punctata: 

Above  200  species  of  this  family  hare  been  described.    The  genus 

Chiton  is  divided  by  Drr  J.  E.  Gray  and  others  into  numerous  Bub-genera* 

Fauit  Chitonida, 


have  been  discovered  as  far  back  as  the  Palsjoioio  period.  About 
21  fossil  species  have  been  discovered.  Three  of  these  are  given 
in  Mr.  Searlea  Wood's  account  of  the  Crag  Molluscs,  published  by  the 
PalBontographical  Society. 

CHIVES,  the  common  name  of  Allium  lehmopranm.  Its  bulbs 
have  the  usual  garlic  odour  of  the  genus,  and  are  used  in  soups  and 
stows :  they  are  but  little  cultivated.    [Allium.] 

CHLjENA'CKJG,    Chlcnadi,  a    natural    order    of   Polrnetalous 


Exogenous  Plants,  by  some  accounted  allies  of  Uaixaurt,  but  mora 
correctly  referred  to  the  vicinity  of  Oataoux,  from  which,  and  nil 
those  associated  with  them  in  the  Oynobasio  Group,  they  differ  in 
having  an  involucrum  to  each  calyx,  or  to  each  pair  of  oalioee.  Tbey 
are  handsome  trees  or  shrubs,  but  of  no  known  use.  Their  leaves  are 
alternate  and  undivided,  their  stipules  deciduous,  and  their  Bowers 
in  panicles  or  racemes,  always  showy,  and  often  red.  Then  are  four 
genera,  Sartalma,  Ltptolano,  Sckiioiana,  JtAodolana.  The  whole  of 
the  species,  about  eight  in  number,  are  wild  in  Madagascar. 


Sure/liana  niiUiflora. 
a,  flower-bud ;  1,  flower ;  e,  vertical  mtloa  of  lover ;  d,  the  ealjx  ;  «,  the 
lavolDenuB ;  /,  base  of  the  flower,  ■bowing  ttao  ipiral  tabe  formed  dj  the  union 
of  ths  fllsments  ;  /,  A,  back  and  front  views  of  anthers  ;  i,  pistil ;  *,  tnosvernc 
seetlon  of  ovary ;  i,  frnll ;  m,  transverse  aMtion  of  fruit ;  a,  vertical  section  ot 
fruit ;    o,  pericarp,  splitting-  sad  discharalDB;  its  seed  ;   a,  seed ;    q,  vertical 

CBL'E'NIDS,  a  genua  of  Coleopterous  Insects,  of  the  family 
Harpalitlit,  and  section  Potdlinumei  (Dcjenn). 

The  species  of  this  genus  are  all  of  tolerably  huge  size,  very  elegant 
in  form,  and  generally  adorned  with  various  hues  of  green,  the  colours 
being  rich,  but  not  glossy,  owing  to  the  upper  parti  being  mors  or 
lees  covered  with  a  very  delicate  pubescence,  which  produces  a  silk- 
like  appearance.  Very  many  of  the  species  have  the  lega  and  antenna) 
of  a  pale  yellow  colour,  and  the  outer  margin  of  the  wing-cases  of 
the  same  tint,  and  some  have  the  elytra  adorned  with  large  yellow  spots. 

The  genus  CAtoniiu  constitutes  a  very  huge  group  of  the  Harpoiidir, 
which,  according  to  our  views,  embraces  the  genera  Epomii  and 
Dinodtt,  We  will  therefore  briefly  notice  the  distinguishing  cha- 
racters of  these  three  groups. 

All  three  of  the  genera,  agree  in  having  the  tarsi  of  the  anterior 
pair  of  lugs  dilated  in  the  males,  and  a  bifid  tooth  in  the  middle  of 
the  emargination  of  the  meutum ;  but  they  differ  chiefly  iu  the  form 
of  the  terminal  joint  of  the  palpi,  and  the  difference  may  be  thus 
expressed  :• — 

Terminal  joint  of  the  palpi. 
Elongated  and  truncated  at  the  apex,  OKlceniu*. 
Elongated  and  distinctly  securiform,   Epomii, 
Short  and  slightly  securiform,  Dinodt*. 
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As  regard*  tbs  form  of  these  ineucte,  tha  bodj  ii  geuerxlly  mora  or 
leas  oval,  and  very  slightly  convex  :  tho  thorax  is  almost  always  con- 
siderably nimwer  thin  the  elytra,  broad  towardi  the  anterior  part, 
and  diminishing  in  width  towarda  the  posterior.  The  head  is  rather 
long,  the  eyes  project  considerably,  and  are  rather  remote  from  the 
base  of  the  head  ;  the  portion  of  the  head  before  the  eyes  ia  rather 
pointed. 

The  special  are  found  under  atones,  weeds,  and  almost  any  rubbish 
which  will  afford  them  shelter;  sometimes  under  the  loose  bark  of 
old  trees  near  the  root,  bat  they  most  be  sought  after  in  the  vicinity 
of  water. 

Of  the  genua  CUrmiut  M.  LeComto  Dbjcsd  enumerates  116  species, 
a  great  portion  of  which  are  European  ;  many  are  from  Africa,  the 
East  ladies,  and  North  America,  but  South  America  and  Australia 
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appear 

Ssveral  species  hare  been  discovered  in  England.  Of  these  however 
two  only  have  been  found  In  any  abundance.  Chlcauut  vatittit 
{Cwoobj  nargmaitu,  Linn.)  is  very  common  in  the  south  of  England, 
and  ia  found  under  atones  by  the  edges  of  ponds  where  gravel  abounds, 
It  is  nearly  half  an  inch  in  length,  black  beneath,  and.  of  a  rich  green 
colour  above:  the  elytra  are  distinctly  striated,  very  finely  punctured, 
and  covered  with  a  delicate  pubescence  of  a  golden  hue  :  their  outer 
margin  is  of  a  pale  yellow  colour  :  this  tint  is  confined  to  a  narrow 
line  towards  the  bass  of  the  elytra,  but  forms  a  broad  patch  at  the 
apei ;  the  head  and  thorax  are  rather  glossy  ;  the  latter  is  finely 
punctured  throughout,  and  has  the  margin  slightly  tinted  with 
yellow :  the  legs,  antennas,  and  palpi  are  yellowish-white  when  the 

Of  the  genus  Eyonit  M,  Dejean  enumerates  six  species,  one  of  which 
has  been  found  in  England.  H  is  about  three-quarters  of  an  inch  in 
length  ;  the  head  and  thorax  are  of  an  obscure  brassy-green  colour 
and  slightly  punctured  ;  the  elytra  are  black,  with  the  outer  margin 
pale  yellow ;  the  legs  and  antennas  are  also  yellow.  This  species  ia 
not  uncommon  in  France  and  Italy. 

The  genus  IHnoda  only  embraces  four  species.  D.  rufipti  ia  about 
half  an  inch  in  length,  of  a  rich  blue  colour  above,  and  finely  punc- 
tured throughout :  the  legs  and  base  of  the  antennas  are  of  a  reddish- 
yellow  colour. 

The  thorax  in  this  genus  (taking  D.  ntjipa  as  the  type)  is  broader 
and  more  rounded  than  in  the  genera  Chltmitu  and  Eponit.  The 
Bpeciea  described  is  found  in  France  and  Italy. 

CHLAMYDOSAURUS,  a  genus  of  Saurian  Reptiles,  founded  by 
Dr.  J.  E.  Gray  upon  a  specimen  brought  home  by  Captain  Phillip 
Parker  King,  R.N.,  F.R.S.,  te.,  on  hii  return  from  his  survey  of  the 
intertropical  and  western  coasts  of  Australia,  performed  between  the 
years  1818  and  1822.    The  following  is  Dr.  Gray's  description  :— 

Animal  scaly ;  the  head  depressed  ;  the  nostrils  plaoed  on  the  side, 
midway  between  the  eyes  and  the  end  of  the  head;  tbs  drum  of  the 
ear  naked;  the  front  teeth  conical,  awl-shaped  (eight  in  the  upper  and 
four  in  the  lower  jaw),  the  hinder  ones  longest  j  the  aide  or  cheek 
teeth  compressed,  short,  forming  a  single  ridge,  gradually  longer 
behind;  tongue  short,  fleshy,  with  an  oval  smooth  disc  at  each  aide 
of  the  lower  part  of  it*  front  part;  neck  rather  long,  furnished 


in  the  middle  by  sn  elongation  of  the  side  fork  of  the  bone  of  the 
tongue;  body  compressed;  legs  rather  long,  especially  the  hinder 
ones;  destitute  of  femoral  pores  ;  feet  four,  with  five  toes,  the  first 
having  two,  the  second  three,  the  third  four,  the  fourth  five,  and  the 
little  finger  and  toe  three  joints;  claws  compressed,  hooked;  tall 
long,  nearly  round,  scaly. 

Chl/unydataurut  Kiagii.  Colour  yellowish-brown,  variegated  with 
black.  Head  depressed,  with  the  sides  erect,  leaving  a  blunt  ridge  on 
the  upper  part  wherein  the  eyes  are  placed.  The  ridge  over  the  eyes 
is  covered  with  larger  scales  than  those  over  the  head.  The  eyes  are 
rather  small,  with  a  fleshy  ridge  above  them,  and  the  eyelids  are  covered 
with  minute  scales,  snd  surrounded  by  a  delicate  serrated  ridge  of 
small  upright  ones.  The  lips  are  surrounded  by  a  row  of  oblong 
l-sided  scales,  arranged  lengthways,  the  front  scale  of  the  upper 
lip  being  the  largest.  The  chin  is  covered  with  narrow  mid-ribbed 
scale*,  with  a  frsided  one  in  tha  centre,  and  several  of  larger  sixe  just 
over  the  front  of  the  fork  of  the  lower  jaw.  The  nostrils  are  sur- 
rounded by  a  rather  large  orbicular  scale,  situated  nearly  midway  be- 
tween the  eye  and  the  end  of  the  upper-jaw,  the  tubes  pointing  forwards. 
The  sids  of  the  face  has  a  very  obscure  ridge  extending  from  the 
angle  of  the  mouth  to  the  under  part  of  the  ear.  The  neck  is  covered 
with  small  scales.  Ths  frill  arisee  from  the  hinder  part  of  the  head, 
just  over  the  front  of  the  ears,  ia  attached  to  ths  sides  of  the  neck, 
and  extends  down  to  the  front  part  of  the  chest,  supported  above  by 
a  lunate  cartilage  arising  from  the  hinder  dorsal  part  of  the  ear,  and 
in  the  centre  by  a  bone  which  extends  about  half  its  length.  Each 
frill  has  four  plaits  which  converge  on  the  under  part  of  the  chin,  and 
fold  it  up  on  the  side,  and  a  fifth  where  the  two  are  united  in  the 
centre  of  the  lower  port  of  the  neck.  The  front  part  of  its  upper 
edge  is  elegantly  serrated,  but  the  binder  or  lower  part  is  quite  entire  : 
the  outer  surface  is  covered  with  carinated  scales,  those  in  the  centre 
being  the  largest.  The  inner  surface  ia  quite  smooth.  The  scales  of 
the  back  are  ova),  and  nearly  smooth;  those  of  the  lower  part  of  the 


body  and  upper  part  of  the  legs  have  a  short  mid-rib,  and  those  of 
the  sides  and  joints  of  the  limbs  are  minute.  The  tail  is  twice  as 
long  as  the  body,  roundish,  covered  with  scales  which  have  each  a 
sharp  mid-rib,  and  towarda  the  termination,  which  ia  blunt,  form  six 
rows,  so  as  to  render  that  organ  obscurely  hexagonal.  The  toes  are 
long,  very  unequal,  compressed,  and  scaly.  The  olaws  are  hooked, 
and  horn-coloured. 

Dimensions. — Length  of  the  tail  1 2  inches ;  of  the  body  S  inches ;  of 
the  head  6\  inches.  Breadth  of  the  head  over  the  eyes  one  inch. 
Length  of  the  thigh  If,  inch;  of  the  foot  and  sole  2J  inches;  of  the 
outer  edge  of  the  frill  10  inches. 

J  locality  and  Habit*. — We  owe  the  discovery  of  this  extraordinary 
Saurian  to  Mr.  Allan  Cunningham,  who  accompanied  Captain  King's 
expedition  as  his  Majesty's  botanical  collector  for  Kew  Gardens,  and 
to  whom  naturalists  in  general  are  so  much  indebted  for  the  seal  dis- 
played by  him  in  the  pursuit  of  natural  history,  and  for  the  liberality 
with  which  be  has  communicated  the  results  of  his  labours.  He 
found  the  specimen  from  which  the  description  was  taken  on  tha 
branch  of  a  tree  in  Careening  Bay,  at  the  bottom  of  Port  Nelson,  and 
sent  it  to  Sir  Everard  Home,  by  whom  it  was  deposited  in  tha 
Museum  of  the  Royal  College  of  Surgeons.  Tha  following  is  tha 
account  of  the  capture  in  Mr.  Cunningham's  Journal : — "  I  secured  a 
liaard  of  extraordinary  appearance,  which  had  perched  itself  upon  the 
stem  of  a  small  decayed  tree ;  it  had  a  curious  orenated  membrane, 
like  a  ruff  or  tippet  round  its  neck,  covering  its  shoulders,  and  when 
expanded,  which  it  was  enabled  to  do  by  means  of  transverse  slender 
cartilages,  it  spreads  b  inches  in  the  form  of  an  open  umbrella.  I 
regret  that  my  eagerness  to  secure  so  interesting  an  animal  did  not 
admit  of  sufficient  time  to  allow  the  liaard  by  its  alarm  or  irritability 
to  show  how  far  it  depended  upon,  or  what  use  it  made  of,  this  extra- 
ordinary membrane  when  its  life  was  threatened.  Its  head  was  rather 
large,  and  eyes,  whilst  living,  rather  prominent ;  its  tongue,  although 
bifid,  was  short  and  thick,  and  appeared  to  be  tubular."  According 
)lour  oftl'  ' 

Agamida.     [AG  aha.] 


CHLAMY'PHORUS  (Harlan),  a  genus  of  Mammalia  belonging  to 
the  order  EdrnlcUa.  It  was  first  described  by  Dr.  Harlan  in  the 
'Annals  of  tile  New  York  Lyceum  of  Natural  History,'  vol,  i,,  from  a 
specimen  presented  to  the  Philadelphia  Museum.  It  is  the  Pichiciago 
of  tha  Indians  in  Mendoaa  (its  native  place),  on  the  east  of  the  Cordil- 
leras, in  1st.  33"  25',  snd  long.  60°  47'.  It  had  been  obtained  on  the 
spot  in  a  living  state,  but  lived  in  confinement  only  a  few  days.  Tha 
viscera  and  tile  greater  portion  of  the  skeleton  bad  been  removed 
before  the  animal  came  into  Dr.  Harlan's  possession.  In  March  ISIS 
the  council  of  the  Zoological  Society  of  London  placed  in  the  hands  of 
Mr.  Terrell  a  specimen  of  this  rare  and  new  animal,  and  to  his  dissec- 
tion we  are  chiefly  indebted  for  our  knowledge  of  its  structure.  The 
following  account  is  an  abstract  of  Mr.  Yarrell's  paper  in  the 
'  Zoological  Journal.' 
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The  form  of  the  head  presents  the  figure  of  an  irregular  cone,  the 
base  of  which  ia  turned  towards  the  spine ;  the  cranium  does  not 
exhibit  any  sutures  ;  the  cavity  capacious  ;  the  frontal  bone  supporting 
two  rounded  processes  projecting  upwards  and  somewhat  outwartls  ; 
the  space  between  them  occupied  by  a  substance  resembling  in  appear- 
ance adipose  matter,  from  which  issued  a  fluid  like  oil.  From  the 
anterior  part  of  the  base  of  these  two  rounded  processes,  a  narrow 
ridge  of  bone  extends  forwards  on  each  side  converging  toward!  the 
nose.  The  nasal  bones  elongated,  the  orifioe  opening  downwards. 
No  incisor  nor  canine  teeth  in  either  jaw;  molars  -,  cylindrical, 

separate,  encircled  with  enamel,  but  none  on  the  crowns :  the  first 
tooth  on  each  side  in  the  lower  jaw,  having  no  opponent,  is  the  longest, 
the  remaining  seven  opposed  to  the  first  seven  of  the  upper  jaw,  and 
taking  angular  impresnions  on  their  surfaces  by  contsct ;  the  direction 
and  depth  of  the  alveolar  cavities  of  the  upper  jaw  distinctly  marked 
on  the  outside  by  parallel  ridges;  in  the  lower  jaw  the  alveolar  cavi- 
ties are  pierced  the  whole  depth.  The  anterior  portion  of  the  lower 
jaw  is  elongated  J  the  Inferior  edge  concave  the  first  half  of  its  length, 
then  convex  ;  the  plate  broad,  rising  at  right  angles  with  the  line  of 
the  teeth  ;  the  condyloid  process  longer  than  the  ooronoid,  the  condyle 
itself  elongated  transversely.  The  external  meatus  auditorius  is 
extended  in  the  form  of  a  semicircular  cylindrical  tube  of  bone, 
curving  round  the  base  of  the  zygoma,  and  passing  forwards  termi- 
nate! in  an  aperture  immediately  behind  the  eye.     The  orbits  and 
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becomes  much  si 

furnished  with  an  acute  descending  process.    The  o< 

of  great  sise. 


The  cervical  vertebra  7,  the  first  large,  the  articulating  surface 

broad ;  the  2nd,  3rd,  and  1th  very  firmly  ossified  together,  pierced 

with  foramina  for  the  passage  of  the  cervical  vessels ;  the  6th  united 

to  the  4th  on  the  under  surface  only  ;  the  8th  and  7th  slender  and 

separate,  allowing  the  head  great  freedom  of  motion  upwards  ;  the 

whole  of  the  lost  six  grooved  on  the  under  surface,  in  the  line  of  the 

passage  of  the  oesophagus.     Dorsal  vertebra  11,  the  spinous  process 

of  the  first  slender,  three-eighths  of  an  inch  long,  the  others  diminish 

gradually  in  length,  but  increase  in  site ;  all  directed  backwards.     The 

first  rib  is  very  broad,  and  from  the  2nd  to  the  8th  the  ribs  of  the 

Chlarngphonii,  like  those  of  birds,  are  firmly  united  to  the  sternum 

'without  the  intervention  of  on  elongated  cartilage;  and,  again  like 

those  of  birds,  ore  also  supplied  with  a  false  joint,  at  the  distance  of 

about  two-thirds  of  their  length  from  the  spine  to  the  sternum.     The 

Sth,  10th,  and  11th  being  false  ribs  are  united  in  the  usual  way  to 

each  other,  and  to  the  Sth  by  elongations 

of  cartilage  from  their  extremities.    The 

portions  of  ribs  intervening  between  the 

false  joints  and  the  sternum  ore  in  the 


the  boundary  of  tin  anterior  and  lateral 
parietes  of  the  thorax.  The  first  bone 
of  the  sternum  is  broad  and  flat,  the 
superior  surface  regularly  concave,  the 
inferior  irregularly  convex.     Upon  the 

.1  u»  .«™.  li,  h.  a  ess*"  ,*°  "?"?  £?  "S"d  ih; 

the  Ant  and  second  ribs,  Men    extremities  of  each  clavicle.     From  each 


f  these  articulations  a  slightly  elevated 
ridge  proceeds  backwards  along  the 
inferior  surface  of  the  sternum,  converging  towards  the  centre,  where 
.they  become  united,  and  form  a  prominent  crest.    The  lateral  edges 


become!  narrowed  posteriorly,  and  terminates  in  a  concave  articular 
surface  to  which  the  second  boos  of  the  sternum  is  attached.  Judging 
from  the  imperfect  remains  of  the  second  bone,  of  which  the  upper 
part  only  waa  distinguishable,  it  would  appear  that  its  form  was 
oblong,  the  superior  surface  concave.  The  remaining  portion  of  the 
sternum  was  too  much  mutilated  to  admit  further  description. 

Lumbar  vsrtebra  8,  the  spinous  processes  short  and  Battened ; 
the  last  two  dorsal  vertebra,  aa  well  as  the  lumbar,  furnished  with 
long  oblique  processes  directed  forwards,  upwards,  and  outwards ;  the 
transverse  processes  of  the  first  two  lumbar  vertebra  considerably 
elongated,  the  last  possessing  a  rudiment  only. 

The  whole  of  the  sacrum  and  innominate  ia  so  peculiar  and  unique 
in  character,  that  it  is  scarcely  possible  to  give  any  correct  idea  of 
this  part  without  the  assistance  of  accurate  representations.  The 
superior  part  of  the  ilium  is  flattened,  the  upper  part  bent  to  form  an 
arched  plane  of  bone,  the  concavity  of  which  faces  downwards  and 
outwards ;  the  crista  of  great  length  from  before  backward!.  The 
inferior  portion  of  the  iiium  is  much  stronger,  inclining  outwards, 
from  its  junction  with  the  sacrum  to  ths  acetabulum. 

The  transverse  and  spinous  processes  of  the  sacrum  are  represented 
by  three  slender  plates  of  bone,  which,  approximating  as  they  pass 
backwards,  are  united  to  form  a  septum,  extending  down  the  median 
line  of  the  sacrum  to  the  tail.  A  channel  is  formed  on  each  side  of 
this  septum  by  a  thin  fiat  plate  of  bone,  which,  arising  from  the 
posterior  and  superior  part  of  the  ischium  on  each  side,  is  bent  ever 
ths  bock  part  of  the  sacrum  and  fixed  to  on  arched  and  prominent 
plate  of  bone,  which  is  extended  from  this  septum  outwards  to  form 
a  junction  with  it  The  channels  thus  produced  are  bounded  below 
by  the  sacrum,  on  the  inner  aide!  by  the  septum,  on  the  outer  sides 
by  the  ascending  plates  of  bone  jus*  described,  and  above  by  the 
junction  of  both.  From  this  union  a  abort  osseous  stem  issues  hori- 
zontally on  each  side,  and  expands  into  a  flattened  circular  plate  of 
bone,  to  the  rough  surface  of  which,  as  well  as  to  the  tuberosity  of 
the  ischium  below,  portions  of  the  truncated  exterior  of  the  animal 
are  firmly  attached. 

The  under  surface  of  the  sacrum  is  broad  and  flattened,  and  marked 
by  an  indistinct  central  ridge.  The  pelvis  is  open  in  front,  the  oasa 
pubis  on  each  side  do  not  incline  inwards,  but  descend  at  right  angles 
from  the  horizontal  surface  of  the  sacrum.  In  the  circumstance  of 
the  pelvis  being  open  there  is  a  second  resemblance  to  the  bony 


a,  the  Pelvis  seen  from  behind ;  b,  the  umt  seen  from  below. 
The    caudal  vertebra    are    14    in  number;    the   transverse    pro- 
cesses of  the  list  four   are  elongated,  to  support  the  thin  dilated 
lateral  edges  of  the  paddle  or  spatular  extremity  of  the  tail.      Large 
muscles   are  imbedded  in  the  two  cavities  formed  on  ths  upper 
surface  of  the  sacrum  by  its  septum  and  the  two  lateral  elevated 
portions  of  the  ischium  before  described ;  and  there  are  antagonist 
muscles  of  equal  sise  on  the  under  surface.     The  tendons  of  these 
muscles  were  inserted  on  the 
iper  and  under  parts  of  the 
ndal  vertebra),  giving  great 
wer  to  the  tail,  which  ia 
probably  exercised  in  remov- 
Verttbn)  or  the  tail.  log  backwards  the  loose  earth 

accumulated  under  ths  belly 
of  this  burrowing  animal  by  the  action  of  the  fore  legs,  and  for 
which  purpose  the  expanded  and  flattened  extremity  seems  well 
calculated. 

The  scapula  has  its  superior  margin  straight,  ending  in  a  notch  of 
great  sise ;  the  base  rounded  ;  the  inferior  margin  concave,  and  the 
posterior  inferior  angle  considerably  elongated ;  the  corocoid  process 
but  little  produced,  the  spine  elevated,  the  acromion  very  long, 
passing  forwards,  downwards,  and  inwards,  over  the  head  of  the 
humerus,  to  be  articulated  to  a  long  and  slender  hut  perfect  clavicle. 
There  is  a  second  spine  of  smaller  sise,  parallel  to  but  beneath  the 
true  spine.  The  humerus  is  three-fourths  of  an  inch  in  length,  large, 
and  broad ;  the  deltoid  crest  prominent ;  between  which  and  the 
external  condyle  a  deep  groove  is  formed  for  the  lodgment  of  muscles, 
&c. ;  both  condyles  very  much  elongated  transversely  ;  the  inner  con- 
dyle perforated  above ;  the  edge  rising  from  ths  external  condyle 
acute.  The  radius  small,  and  seven-sixteenths  of  on  inch  in  length; 
the  ulna  flattened,  concave  upwards,  ths  olecranon  nearly  as  long  as 
the  ulna,  horizontally  flattened  also,  and  presenting  a  superior  con- 
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cave  surface,  ending  in  ft  attire  pointing  downward*  The  feet 
furnished  with  sesamoid  bones  for  the  insertion  of  the  tendons  of 
the  flexor  muscles. 

The  femur,  thirteen-eixteenths  of  no  inch  long,  large  and  strong ; 
the  length  of  the  neck  considerable ;  the  great  trochanter  elongated 
backward*  beyond  the  line  of  the  articulation  of  the  bead  of  the 
femur  with  the  acetabulum,  and   ending  in  a  tuberosity  ;  the  leaser 
trochanter         directed 
downwards;  a  trochan- 
ter projecting  from  the 
outer  aide  of  the  shaft 
of  the  femur  somewhat 
above  the  middle  ;  the 
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The    tibia   and   fibula 

fifteen-sixteenths  of  an 

inch,  flattened,  concave 

inwards,  firmly  anchy- 

loeed  at  each  extremity, 

and  arched  in  opposite  wna  un  ir 

directions,    giving    an 

appearance   of  great  site   and   strength   to   the  leg.     The  ot  calcis 

elongated  backwards,  flat,  and  ending  in  a  curve    slightly  inclined 

upwards.     Hind  feet  plantigrade. 

Mr.  Yarrell  observed  the  following  pointa  of  resemblance  between 
the  skeleton  of  CUamyphm-ai  and  that  of  other  Mammalia : — -1. 
Beaver  (Coster  Fiber),  in  the  form  and  substance  of  eome  of  the  bones 
of  the  limbs,  in  the  flattened  and  dilated  extremity  of  the  tail,  and 
the  elongation  of  the  transverse  processes  of  the  lower  caudal  vertebra, 
but  no  further.  2.  Mole  ( Taipa  Eurapaa),  in  the  shortness  and  great 
strength  of  the  lege,  and  in  the  articulation  of  the  claws  to  the  first 
phalanges  of  the  toes  ;  but  in  the  form  of  the  bonee  of  the  anterior 
extremity,  as  well  as  in  the  compressed  claws,  it  ie  perfectly  different, 
nor  do  the  articulations  of  the  bones,  nor  the  arrangement  of  the 
muscles,  allow  any  of  the  lateral  motion  so  conspicuous  in  the  mole. 
The  hinder  extremities  of  Chlamyphortu  are  also  much  more  power- 
ful S.  Sloth  {Bradyjmt  tridactyim),  in  the  form  of  the  teeth,  and  in 
the  acute  descending  process  of  the  zygoma,  but  not  otherwise.  4. 
Armadilloea  (Datypi),  in  the  coat  of  mail,  in  the  peculiar  ossification 
of  the  cervical  vertebra,  in  poseeaaing  the  sesamoid  bonee  of  the  feet, 
and  in  the  general  form  of  the  bones,  except  those  of  the  pelvis  ;  they 
differ  however  in  the  form  and  appendage*  of  the  head  and  in  the 
tail.  5.  Oryclerojmi  Capeniit  end  JUyrmanphaga  jtibata,  in  eome  of 
the  bones,  fl.  Echidna  and  OrnithnrhyiKkw,  in  the  form  of  the  first 
bone  of  the  sternum,  and  in  the  bony  articulatione  as  wrll  as  the 
dilated  connecting  plates  of  the  true  and  false  ribs.  7  and  S.  Aasti- 
naniia  and  Packydirmaia,  in  the  form  of  the  lower  jaw,  and  in  other 
points  equally  obvious.  The  unique  pointe  in  its  structure  appear  to 
be  the  form  of  the  head  and  the  open  pelvis. 

According  to  Dr.  Harlan,  the  total  length  of  the  entire  animal  is 
E)  inches.  The  shell  which  covers  the  body  is  of  a  consistence  some- 
what more  dense  and  inflexible  than  sole-leather  of  equal  thickness, 
and  is  composed  of  a  series  of  plates  of  ft  square,  rhomboids!,  or 
cubical  form,  each  row  separated  by  an  epidermal  or  membranous 
production,  which  is  reflected  above  and  beneath,  over  the  plates  : 
the  rows  include  from  lMo  22  pistes,  the  shell  being  broadest  at  its 
posterior  half,  extending  about  one-half  round  the  body.  This 
covering  is  loose  throughout,  excepting  along  the  spine  of  the  back 
and  top  of  the  head,  being  attached  to  the  back  immediately  above 
the  spine  by  a  loose  outicular  production,  and  by  the  two  remarkable 
bony  processes  on  the  top  of  the  os  frontis,  by  means  of  two  large 
plates,  which  are  nearly  incorporated  with  the  bone  beneath ;  but 
for  this  attachment  the  covering  would  be  very  easily  detached.  The 
number  of  rows  of  plates  on  the  back,  counting  from  the  vertex, 
where  they  commence,  is  24  ;  at  the  tw en tj -fourth  the  shell  curves 
suddenly  downwards,  so  as  to  form  a  right  angle  with  the  body; 
this  truncated  surface  is  composed  of  plates,  nearly  similar  to  those 
of  the  back  ;  they  are  disposed  in  semicircular  rows,  five  in  number ; 
the  lower  margin,  somewhat  elliptical,  presents  a  notch  in  its  centre, 
in  which  is  attached  the  free  portion  of  tail,  which  makes  an  abrupt 
curvature,  and  runs  beneath  the  belly  parallel  to  the  axis  of  the  body, 
the  extremity  of  the  tail  being  depressed,  so  as  to  form  a  paddle ;  the 
rest  of  the  tail  compressed.  The  superior  semicircular  margin  of  the 
truncated  surface,  together  with  the  lateral  margins  of  the  shell,  are 
beautifully  fringed  with  silky  hair. 

The  posterior  half  of  the  head  broad,  anterior  half,  before  the  eyes, 
tapering ;  the  occiput  is  covered  by  the  first  five  rows  of  the  back 
plates  with  which  they  are  continuous ;  the  occiput  not  distinguish- 
able externally.  The  anterior  half  of  the  top  of  the  head  is  covered, 
first,  by  a  row  of  large  plates,  five  in  number,  which  are  firmly 
attached  to  the  bone  beneath,  particularly  the  two  outer ;  secondly, 
by  a  smaller  row,  six  in  number,  anterior  to  which,  that  is  to  say,  the 
top  of  the  snout,  is  covered  with  smaller  plates  irregularly  disposed. 

Mr.  Yarrell  observes  that  when  separating  the  akin  from  the 
muscles  of  the  back  the  fibre*  (described  by  Dr.  Harlan)  by  which 
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the  outer  coat  was  attached  in  the  line  of  the  vertebra:  were  found  to 
be  adherent  to  ths  muscles  immediately  investing  the  spinous  pro- 
cesses, and  each  of  them,  Mr.  Yarrell  supposes,  probably  affords  ■ 
nidus  for  vessel*  nourishing  the  external  covering ;  but  these  attach' 
ments  did  not  extend  below  the  dorsal  vertebra.  Proceeding  from 
thence  forwards  the  great  size  of  the  muscles  of  the  scapula)  and  neck 
was  apparent,  filling  up  the  whole  space,  the  back  and  upper  portion 
of  the  head  forming 
one  continued  line. 
The  thick  plate  of  scales 
covering  the  frontal 
portion  of  the  head  was 
without  difficulty  sepa- 
rated from  the  surfaces 
of  the  singular  bony 
processes  of  the  os 
frontis;  the  projecting 
cartilaginous  portion  of 
the  nose  was  removed 
with  the  skin,  and 
the  tendons  of  several 
the  rxeeptbn  of  ths  feet,  which  are  covered  muscles  giving  motion 

integuments.  to  the  snout  wore  cut 

through. 
The  hinder  portion  of  the  body  still  remained  to  be  separated  from 
the  skin,  and  this  was  found  to  be  a  matter  of  some  difficulty.  The 
posterior  and  inferior  portions  df  the  sacrum  on  each  side  were  firmly 
united  by  distinct  attachments,  differing  in  form,  to  certain  scales  of 
the  truncated  extremity  of  the  outer  covering. 

The  necessity  of  preserving  this  outer  covering  entire  rendered  a 
division  of  these  portions  of  bone  necessary,  and  from  the  particular 
form  of  the  part  this  waa  attended  with  some  hazard,  but  was  ulti- 
mately accomplished  without  injury,  the  bones  being  out  through  as 


near  to  and  as  parallel  with  the  inner  surface  of  the  plates  as  their 
confined  situation  would  admit.  The  covering  of  the  tail  was  sepa- 
rated from  ths  vertebras  as  far  as  the  flattened  extremity,  where  the 
greater  elongation  of  the  transverse  processes  of  the  last  four  vertebra 
and  the  tenuity  of  this  flattened  portion  mads  further  separation 
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difficult    The  tail  m  than  divided  between  the  tenth  and  eleventh 

vertebra,  end  both  parte  of  the  animal  entirely  separated. 

On  the  inner  surface  of  the  removed  akin  were  two  long  broad  and 
thin  muscles  extending  the  whole  length  of  the  back;  each  muscle 
was  divided  as  it  approached  the  shoulder  into  two  portions  ;  the 
outer  one  was  attached  to  the  superior  and  greater  apine  of  the 
scapular  bone ;  the  inner  and  longer  Blip  proceeded  forwards,  and  was 
inserted  into  the  transverse  occipital  ridge.  The  posterior  extremity  of 
each  muscle  wai  attached  to  the  superior  edge  of  the  spine  of  the  ilium. 
The  external  ear,  according  to  Dr.  Harlan,  consist*  of  a  circular 
somewhat  patulous  opening,  directly  posterior  to  the  eye,  surrounded 
with  an  elevated  margin,  and  communicating  with  a  ban;  canal. 
The  eye  is  minute,  totally  black,  and,  like  the  ear,  nearly  bidden  by 
long  silky  hair.  The  mouth  is  email.  The  nose  is  furnished  with  an 
enlarged  cartilage,  as  in  the  bog,  the  anterior  narea  opening  down- 
wards at  the  inferior  border. 

The  whole  surface  of  the  body  is,  it  appears  from  the  same  author, 
— and  the  correctness  of  his  description  is  proved  by  an  inspection  of 
the  stuffed  specimen — covered  with  fine  silk-like  hair,  longer  and  finer 
than  that  of  the  mole,  but  not  so  thick  set  The  anterior  of  the  chest 
is  large,  full,  and  strong ;  the  anterior  extremities  short,  clumsy,  and 
powerful ;  the  hair  is  continued  for  some  distance  on  the  palm — the 
phalanges  of  the  hand  united  ;  five  powerful  nails  rising  gradually 
one  above  the  other,  the  external  shortest  and  broadest ;  the  whole 
so  arranged  as  to  form  a  sharp  cutting  instrument,  rather  scooped, 
very  convenient  for  progression  under  ground,  and  such  as  must  very 
much  impede  motion  on  the  surface.  Hind  logs  weak  and  short; 
feet  long  and  narrow ;  the  sole  resembles  considerably  the  human 
foot,  having  a  well-denned  heel,  which  rests  flat  upon  the  ground,  and 
being  arched  in  the  middle  ;  toes  separate,  nails  strong. 

In  the  specimen  dissected  by  Mr.  Yarrell  the  abdomen  and  thorax 
had  been  opened  throughout  their  whole  length,  and  the  viscera  from 
both  cavities  had  been  entirely  removed.  Adhering  to  the  skin  lining 
the  truncated  portion  of  the  animal  were  two  sacs,  which  had  been 
lodged  in  cavities  on  each  outer  side  of  the  sacrum,  immediately 
under  the  superior  projection,  made  evident  by  the  corresponding 
depression  in  the  investing  muscle  of  that  part.  These  globular  bags 
were  lined  with  a  secreting  surface,  but  having  Buffered  some  muti- 
lation in  removal,  the  mode  by  which  the  secretion  passed,  or  its 
particular  use,  could  not  be  ascertained.  Mr.  Yarrell  thinks  that  they 
are  probably  analogous  to  the  well-known  anal  glands  of  various  other 
quadrupeds. 

According  to  Mr.  Closeberry,  who  first  discovered  this  animal,  the 
habits  of  CKlamypKoru*  resemble  those  of  the  mole,  as  it  lives  for  the 
most  part  under  ground.  He  adds  that  the  animal  is  reputed  to  carry 
its  young  beneath  the  scaly  cloak  with  which  it  is  covered,  and  that 
the  tail  possesses  little  or  no  motion. 

CIILAHYS.       [CURTBOHELID.e.] 

CHLENACEA    [Chlshiaom.] 

CHLORA,  a  genus  of  plants  belonging  to  the  natural  order 
Gmtianacar.  It  has  8  sepals,  a  rotate  corolla  with  6-3  segments 
withering  round  the  capsule,  the  stigma  bi-lamellate,  the  anthers  not 
altering,  the  capsule  1 -celled  with  spongy  placenta:,  the  seeds  angular. 

C.  perfatiata,  Yellow-Wort,  has  the  lowermost  leaves  elliptioo-oblong, 
narrowed  below ;  the  leaves  of  the  stem  broadly  perfoliate.  The 
corollas  are  of  a  bright-yellow  colour,  and  the  stigmas  are  scarlet.  The 
whole  plant  is  glaucous,  and  is  very  subject  to  attacks  of  mildew, 
is  a  native  of  ohalky  hills  and  bonks  in  most  countries  of  Europe.  It 
is  found  in  England  and  Ireland,  but  not  in  Scotland.  Like  the 
whole  order  to  which  it  belongs  it  possesses  a  bitter  principle,  which 
rendere  its  action  on  the  system  tonic  It  may  be  used  in  all  those 
oases  of  debility  and  in  diseases  where  the  roots  of  the  Orniiana  and 
Erythraa  are  recommended.  Its  tonic  properties  are  not  however  so 
powerful  as  in  many  other  species  of  the  order. 

(Lindley,  Flora  Medico;  Babington,  Manual  u/  Briliih  Botany.) 

CHLOBANTHA'CE-E,  ChUmaHkt,  a  natural  order  of  Achlamy- 
deous  Exogenous  Plants  allied  to  the  Peppers,  and  like  them 
having  an  aromatic  fragrant  odour.  They  are  known  from  the  orders 
iissociated  with  them  by  their  jointed  stems-  and  opposite  leaves, 
with  intermediate  stipules.  Their  flowers  grow  in  naked  spikes,  and 
consist  of  an  ovary  next  the  axis  of  inflorescence,  and  a  fleshy  anther 
on  the  outside.  Besides  Chlaranth  u  [Ch  lor  author]  two  other  genera, 
Hedyomum  and  Atcarina,  constitute  this  order.  In  structure  they 
are  allied  to  Pvperaeea,  Vrticaeea,  and  Sauntraua.  The  order 
contains  about  15  species. 

CH  LOR  ANTH  US,  a  genua  of  plants  belonging  to  the  natural  order 
ChUranthacetr.  It  has  spiked  flowers,  each  with  a  bract  Calyx 
absent  Anther  solitary  and  2-oelted,  or  triple  and  1-celled,  with  a 
thick  fleshy  connective ;  seated  on  the  exterior  side  of  the  ovary. 
The  stigma  sessile.    Drupe  baccate,  1-seeded. 

C.  officinalu  is  a  smooth  shrub  3-1  feet  high,  with  opposite 
straggling  branches,  tumid  at  the  articulations,  nstular  when  young. 
Leaves  spreading,  opposite,  stalked,  oblong,  acuminated  at  each  end, 
with  glandular  serratures,  thin,  shining,  and  somewhat  blistered ; 
petioles  short  and  taper.  Spikes  terminal,  branched.  Bracts  dotted 
ivith  glands.      Anther  white,   changing  to   yellow.      Drupe 
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of  Java,  in  Uie  moist  woods,  at  an  elevation  of  1600  feet  above  the 

level  of  the  sea. 

The  mountaineers  of  Java  employ  the  roots  in  infusion  as  a  remedy 
for  spasms ;  also  when  united  with  Anise  or  Ocymtun  it  is  given  in. 
smallpox.  In  fevers  and  a  suppression  of  the  functions  of  the  skin  it 
is  said  to  be  of  the  greatest  service.  It  is  no  doubt  a  powerful  and 
active  stimulant 


C.  tirachystaehyt  is  also  a  native  of  the  coast  of  Java.  It  is  an 
upright  bush  about  3  feet  high,  quite  smooth  in  all  its  parts.  Leaves 
obovate,  lanceolate,  tapering  very  much  into  the  petiole,  sharply 
serrate.  Spikes  short,  terminal,  branched.  Bracts  glandular.  Anther 
simple,  2-celled,  growing  from  the  side  of  the  ovary.  Its  properties 
are  like  those  of  the  last  species. 

CHLO'RION,  a  genua  of  Hymenopterous  Insects  of  the  section 
Fsuora.     [SpBEOind.] 

CHLORITE,  a  Mineral  of  a  dark  olive-green  colour  belonging  to 
the  talc,  or  hydrous  silicate  of  magnesia  series.  It  occurs  in  masses 
of  a  granular  texture,  rarely  in  hexagonal  crystals,  foliated  like  talc 
It  has  a  slight  pearly  lustre,  and  is  sub-translucent  or  opaque,  rarely 
sub-transparent  Its  hardness  is  1*6 ;  specific  gravity,  2  65  to  2"86. 
It  has  the  following  composition  :— 

Silica 80s 

Alumina IT 

Magnesia 34 

Protoxide  of  Iron 4*4 

Water 126 

It  fuses  with  difficulty  on  the  thinnest  edges.  Its  olive-green  colour 
and  granular  structure  distinguish  it  from  Serpentine.  It  may  be 
known  from  Talc  by  its  yielding  water  on  fusion. 

Chlorite  Slate  is  an  impure  variety  which  occurs  abundantly, 
sometimes  in  slaty  rooks. 

CHLOBITOID,  a  Mineral  of  a  greenish  black  colour,  and  coarsely 

foliated.    It  is  one  of  the  hydrous  silicates  of  alumina.     No  analysis 

of  it  appears  to  exist     It  comes  from  the  Ural  Mountains,  and  has 

a  hardness  =  6-5,  and  a  specific  gravity  =  3'SB.     (Dana,  Uineraloqy.) 

CHLOBOMYS.    [Aooon] 
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CHLOROPAL. 


CHLOROPHYLE. 
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CHLOROPAL  is  a  Mineral  of  a  greenish-yellow  or  pistachio-green 
colour.     It  is  a  Silicate  of  Iron.  # 

CHLOROPH-filTE,  a  Mineral  found  by  Dr.  Macculloch  in  the 
Isle  of  Rom.  It  occus  in  small  masses  imbedded  in  basalt  or  a  black 
indurated  ironstone.  Its  colour  when  fresh  broken  is  green,  which 
becomes  black  by  exposure  to  the  air.  It  is  brittle  and  soft  enough 
to  be  scratched  with  a  quill  Its  specific  gravity  is  2*02.  Some 
specimens  are  transparent,  others  are  opaque.  The  lustre  is  vitreous; 
the  fracture  of  the  transparent  sort  is  conchoids!,  of  the  opaque  inter- 
mediate between  conchoidal  and  granular.     (Phillips's  Mineralogy.) 

CHLOROPHANE.    [Fluor-spar.] 

CHLOROPHYLE.  (Endochrome,  PKytocblore,  Chromule.)  The 
green  colouring-matter  of  plants.  It  is  obtained  by  bruising,  press- 
ing, and  then  washing  leaves  with  water,  and  afterwards  treating  them 
with  alcohol,  which  dissolves  the  green  colour  and  wax ;  when  water 
is  added  to  this  solution,  and  the  alcohol  distilled,  the  green  substance, 
which  contains  wax,  floats  on  the  surface  of  the  water;  when  this  is 
heated  with  ether,  the  wax  is  dissolved,  and  Chlorophyle  remains 
nearly  pure.  When  exposed  to  light,  or  the  action  of  chlorine,  it  is 
bleached.  Adds  produce  a  similar  effect,  and  by  the  alkalis  it  is  con- 
verted into  soap.  The  red  tint  which  leaves  assume  in  autumn  appears 
to  be  owing  to  the  formation  and  action  of  an  acid ;  the  green  colour 
is  restored  by  an  alkali. 

This  substance  has  been  recently  investigated  with  great  care  by 
Mulder,  and  the  following  account  of  it  is  chiefly  derived  from  his 
researches  as  given  in  his  'Chemistry  of  Animal  and  Vegetable 
Physiology.' : — 

It  is  a  striking  fact  that  young  leaves  have  a  much  lighter  green 
colour  than  those  which  are  older,  showing  that  the  quantity  of 
Chlorophyle  increases  with  the  age  of  the  leaves.  If  Chlorophyle  were 
a  substance  poor  in  oxygen,  and  were  derived  from  substances  rich  in 
oxygen,  this  fact  alone  would  be  sufficient  to  explain  the  power  which 
the  green  parts  possess  of  separating  oxygen.  This  however  is  not 
the  case :  Chlorophyle  is  rich  in  oxygen.  Nevertheless  the  leaves  give 
off  oxygen  nut  because  they  are  green,  but  whilst  they  are  becoming 
green. 

When  green  leaves  are  digested  with  ether  the  liquid  becomes 
green.  On  evaporating  the  etherial  solution,  and  treating  the  residue 
with  hot  alcohol,  a  considerable  amount  of  white  fatty  matter  (wax) 
separates  on  cooling,  while  the  green  colouring-matter  remains  in 
solution.  Before  proceeding  to  the  consideration  of  the  green 
colouring-matter,  it  will  be  expedient  to  say  a  few  words  respecting 
the  mixture  it  formB  with  the  wax. 

In  a  physiological  or  botanical  sense  this  mixture  has  the  name  of 
Chlorophyle ;  in  a  chemical  sense  the  term  is  restricted  to  the  actual 
green  pigment.  To  prevent  confusion,  the  former  is  designated  as 
B.  Chlorophyle,  and  the  latter  as  C.  Chlorophyle ;  B.  indicating  the 
botanical,  and  C.  the  chemical  signification  of  the  word. 

We  find  similar  mixtures  of  a  waxy  fat  and  colouring-matter  in 
other  external  parts  besides  the  leaves,  namely,  in  the  skins  of  fruits, 
especially  of  such  as  are  coloured ;  and  on  digesting  them  in  ether 
we  obtain  a  large  quantity  of  waxy  matter  in  solution,  varying  in  tint 
according  to  the  colour  of  the  skin ;  being  gray  when  obtained  from 
apples,  and  of  a  beautiful  otange-colour  when  obtained  from  the  berries 
of  the  Mountain- Ash. 

The  degree  in  which  the  action  of  light  contributes  to  the  change 
of  colour  in  the  C.  Chlorophyle  which  exists  in  the  perisperms,  and 
to  the  production  from  it  of  the  colouring-matter  of  the  skin  of  ripe 
fruits,  may  be  obviously  inferred  from  the  green  colour  which  such 
fruits  retain  if  they  do  not  receive  a  sufficient  supply  of  solar  light* 
or  from  the  difference  of  colour  exhibited  by  the  opposite  Bide  of  the 
same  fruit,  as  well  as  from  the  fact  that  leaves  when  deprived  of  the 
action  of  light  become  colourless,  while  if  completely  exposed  to  its 
action  they  secrete  a  considerable  amount  of  B.  Chlorophyle. 

This  apparently  anomalous  difference  in  the  action  of  light  on  the 
skins  of  fruits  and  on  leaves  is  dependent  on  the  same  cause  as  the 
change  of  colour  in  the  leaves  during  autumn ;  namely,  that  light  can 
only  produce  B.  Chlorophyle  when  there  is  a  sufficient  supply  of 
materials  for  its  renewed  formation  as  often  as  the  existing  quantity 
Is  decomposed  by  the  influence  of  the  light ;  and  that  as  soon  as  this 
supply  is  exhausted  the  green  colouring-matter  is  itself  decomposed, 
and  other  compounds  are  formed  from  it 

Light  acts  powerfully  in  keeping  plants  green,  and  likewise  exerts 
a  powerful  decomposing  action  upon  all  colouring-matters,  the  C. 
Chlorophyle  not  excepted ;  thus  asparagus,  potatoes,  young  leaves, 
&c,  become  green  whenever  they  are  exposed  to  light,  and  hence 
there  must  be  a  substance  widely  diffused  through  plants,  which 
causes  the  production  of  Chlorophyle.  The  change  takes  place  not 
merely  on  tne  Burface,  but  beneath  it  as  far  as  light  can  penetrate 
through  the  semi-transparent  parts.  All  plants  however  are  not 
coloured  green ;  some  have  no  colour  at  all,  while  others  are  speckled 
or  spotted,  or  of  a  colour  entirely  different  from  green.  Hence  we 
conclude  that  in  these  plants  or  parts  of  plants,  the  materials  yielding 
Chlorophyle  are  absent.  We  may  sometimes  observe  in  summer  one 
Bingle  spot  of  a  green  leaf  coloured  red  by  the  action  of  insects  or  by 
being  injured  by  hail ;  the  green  colouring-matter  is  at  the  spot  decom- 
posed by  .the  light ;  no  new  portion  is  formed,  and  the  spot  acquires 
the  same  colour  which  the  whole  leaf  would  have  assumed  in  autumn. 


From  this  we  infer  that  the  change  of  colour  in  the  leaves  during 
autumn  is  simply  dependent  on  a  chemical  alteration  of  the  green 
colouring-matter  by  light. 

Mulder,  after  showing  from  a  large  number  of  facts  that  wax  along 
with  a  green  colouring-matter  exists  in  leaves  and  unripe  fruits, — 
wax,  with  a  red  colouring-matter,  in  the  red  leaves  which  appear  in 
autumn,  and  in  the  red  fruits, — and  wax  with  a  yellow  colouring- 
matter,  in  the  yellow  leaves  of  autumn,  and  in  the  yellow  fruits — gives 
a  lengthened  chemical  description  of  Chlorophyle,  for  an  account  of 
which  we  must  refer  to  the  original  work. 

From  Mulder's  experiments,  and  those  previously  instituted  by 
Berzelius,  it  appears  that  the  green  colouring-matter  of  the  leaves  is 
readily  decomposed  into  three  different  substances,  one  yellow,  another 
blue,  and  a  third  black ;  and  that  according  to  the  proportion  of  these 
three  mixed  with  the  green,  a  different  kind  of  green  must  be  produced. 
Hence  the  difference  in  the  green  colour  of  different  leaves  depends 
not  only  on  the  presence  of  more  or  less  Chlorophyle,  but  also  on  the 
different  mutual  proportions  of  these  three  colouring-matters. 

The  quantity  of  pure  C.  Chlorophyle  contained  in  the  leaves  is 
exceedingly  small;  according  to  Berzelius  it  is  not  more  than  the 
amount  of  pigment  in  dyed  cotton. 

If  a  tincture  of  pure  Chlorophyle  be  exposed  to  the  action  of  the 
sun  the  green  colour  becomes  in  a  few  hours  converted  into  a  yellow. 
When  a  solution  of  pure  Chlorophyle  in  ether  and  hydrochloric  acid 
was  kept  for  five  months  in  a  bottle  half  full,  the  green  was  entirely 
changed  into  a  yellow.  From  these  experiments  We  learn,  first,  that 
the  green  colouring-matter  is  decomposed  and  a  yellow  one  left,  both 
with  and  independently  of  the  influence  of  light ;  and  secondly,  that 
in  all  probability  a  similar  decomposition  (accompanied  by  a  repro- 
duction) of  green  colouring-matter  and  green  leaves  is  constantly 
going  on  under  the  influence  of  light.  Mulder  conceives  that  the 
continual  decomposition  01  the  green  colouring-matter  may  be  in  part 
the  origin  of  the  wax,  since  the  quantity  of  the  latter  is  found  to  have 
increased  when  the  same  leaves  are  analysed  later  in  summer.  In 
consequence  of  the  continuance  of  this  reproduction,  the  leaves  remain 
green ;  when  it  stops,  the  leaves  become  yellow  as  in  autumn. 

It  is  worthy  of  notice  that  decomposed  Chlorophyle  yields  a  blue 
colouring-matter ;  it  is  this  which  is  no  doubt  present  in  the  skins  of 
many  fruits,  as  for  instance  those  of  the  grape;  the  exact  nature  of 
the  chemical  change  is  not  clearly  understood. 

It  is  very  obvious  that  the  influence  of  light  will  convert  Btarch 
into  Chlorophyle.  Every  part  of  an  amylaceous  root  becomes  green 
on  exposure  to  light.  The  parts  of  plants  which  become  green  (all 
without  exception)  contain  starch;  and  in  autumn  as  this  green 
colour  decreases  the  starch  also  decreases,  and  finally  cannot  be 
detected  by  the  iodine-test  Hence  starch  ceases  to  form  B.  Chloro- 
phyle under  the  influence  of  light,  the  B.  Chlorophyle  being  a  complex 
substance  consisting  chiefly  of  wax.  The  change  of  starch  into 
B.  Chlorophyle  maybe  explained  in  much  the  same  manner  as  its 
conversion  into  fat. 

The  wax  contained  in  the  leaves  and  other  parts  of  plants  may  be 

chemically  represented  by  the  formula  C1B  H15  O.     Now  if  no  other 

products  be  simultaneously  produced  we  may  suppose    the    wax 

obtained  from  the  starch  in  the  following  manner : — 

5  equiv.  of  starch    .... 

With  10  of  water        .        .        .    . 


C«>  Ha,  0M 
Hlo  010 


Make 

And  4  of  wax 


Cjeo  H«o  0M 


Leaving  to  be  given  off    .  .  0M 

That  is  to  say,  5  equivalents  of  Btarch  yield  4  equivalents  of  wax,  and 
give  off  56  equivalents  of  oxygen.  This  fully  explains  the  phenomenon 
why  plants,  while  becoming  green,  evolve  oxygen,  and  further  indicates 
the  use  of  starch  in-  the  leaves. 

Mulder  has,  as  far  as  we  are  aware,  made  only  one  ultimate  analysis 
of  pure  C.  Chlorophyle— that  from  poplar  leaves;  from  this  analysis 
he  calculated  the  formula  C,8  Hfl  N  08. 

"  Properly  speaking,"  Mulder  observes,  "the  green  colouring-matter 
in  the  leaves  has  nothing  to  do  with  the  evolution  of  oxygen ;  on  the 
contrary,  the  colourless  C.  Chlorophyle,  which  seems  to  be  every 
where  present,  becomes  green  by  the  absorption  of  oxygen.  Hence  a 
small  portion  of  the  oxygen  produced,  from  the  conversion  of  starch 
into  wax  is  employed  for  this  purpose,  and  is  not  mixed  with  the 
atmosphere.  But  this  is  just  the  reason  why  C.  Chlorophyle  is  not 
formed  by  the  exhalation  of  oxygen ;  Jt  only  becomes  green  instead 
of  white,  as  it  previously  was.  This  can  only  happen  when  there  is 
an  abundance  of  oxygen,  and  this  we  have  seen  to  be  the  case  when 
starch  is  converted  into  wax.  We  may  therefore  assume  as  proved 
that  white  Chlorophyle  diffused  throughout  the  whole  plant,  will 
become  green  in  proportion  as  starch  is  converted  into  wax ;  because 
it  is  enabled,  in  such  proportion,  to  take  up  oxygen — to  become 
oxidised,  just  like  white  indigo. 

"Now,  the  probable  composition  of  green  Chlorophyle, — Cia  H^ 
N  08  shows  that  pure  white  Chlorophyle  is  not  produced  from  starch. 
It  is  necessary  that  an  azotised  body  in  a  liquid  state  should  penetrate 
into  the  globule  of  starch,  which  during  this  transformation  into  wax 
is  converted  into  Cu  H,  N  Oa.    We  do  not  know  yet  what  that 


lot* 


CHLOROPHYLLITE. 


CHONDROPTERYGtt. 
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substance  is,  but  it  is  certain  that  it  must  be  one  which  is  diffused 
throughout  the  plant  like  starch ;  hence  it  is  probably  protein,  which 
is  changed  into  a  most  beautiful  violet-coloured  substance  by  the 
influence  of  hydrochloric  acid  and  oxygen." 

At  one  time  it  was  supposed  that  the  possession  of  Chlorophyle  was 
characteristic  of  the  vegetable  kingdom.  The  following  remarks 
however  of  Schultze,  in  the  'Comptes  Rendus '  for  May  1852,  would 
seem  to  indicate  that  the  green  colouring-matter  of  some  animals 
closely  approaches  that  of  plants.  He  enumerates  several  animals  of 
a  green  colour  which  are  common  in  ditches  and  marshes,  such  as 
Hydra  viridity  several  green  TurbeUariece,  Vortex  viridis,  Mesotomum 
viridatum,  and  Derostomum  ececum,  and  also  several  green  Infusoria, 
such  as  Stentorpolymorphiu,  Ophrydium  versatile,  and  Bursaria  vernalis. 
The  colour  in  these  animals  is  afforded  by  minute  green  globules,  about 
0*016  inch  in  diameter,  which  are  situated  under  the  integument  in 
the  parenchyma  of  the  animals.  They  are  perfectly  spherical,  and 
exhibit  within  the  green  substance  an  extremely  minute  colourless 
and  homogeneous  nucleus;  or  they  may  consist  of  several  minute 
green  globules,  grouped  together  in  a  mulberry  form.  In  this  latter 
case  they  arise  from  the  division  of  a  homogeneous  vesicle.  This  green 
colouring  substance  is  not  altered  by  dilute  acids  or  alkaline  solutions, 
by  which  it  is  distinguished  from  the  green  colouring-matter  of 
several  Algct,  which  according  to  Ndgeli  is  changed  into  yellow, 
orange,  or  red  by  the  same  reagents.  Concentrated  sulphuric  and 
muriatic  acids  dissolve  the  colouring-matter :  the  solution  is  of  a 
beautiful  green  or  bluish-green  colour,  unchanged  by  the  action  of 
heat ;  it  is  also  dissolved  by  a  concentrated  solution  of  potass,  by 
ammonia,  alcohol,  and  ether,  the  colour  precisely  resembling  that  of 
a  solution  of  Chlorophyle.  Its  development  also  is  influenced  in  the 
same  way  as  that  of  vegetable  Chlorophyle  by  light;  but  animals  con- 
taining it  do  not  evolve  oxygen,  and  the  author  thence  concludes  that 
the  evolution  of  that  gas  is  not  solely  dependent  upon  the  Chlorophyle 
in  plants.  In  Vortex  viridis  the  minute  green  globules,  owing  to 
their  mutual  compression,  assume  a  hexagonal  form ;  the  green  com- 
partments thus  formed  are  separated  by  an  interstitial  colourless  sub- 
stance.  The  existence  of  a  colourless  membrane  around  each  vesicle 
may  thence  be  deduced.  This  fact  is  further  demonstrated  in  vesicles 
the  green  matter  of  which  only  partially  fills  the  globular  cavity. 

With  respect  to  the  chemical  composition  of  the  membrane  and  of 
the  nucleus  of  the  vesicles  in  Vortex  viridis,  the  results  of  the  author's 
researches  are  limited  to  the  following  facts : — the  solution  of  potass, 
and  of  ammonia  and  sulphuric  acid,  after  the  extraction  of  the 
colouring-matter,  causes  the  membrane  to  swell  out,  in  which  the 
nucleus  can  no  longer  be  recognised.  The  membrane  becomes  pale, 
and  finally  disappears  entirely,  but  especially  so  after  long  boiling. 
Acetic  and  chromic  acids  and  alcohol  do  not  affect  the  membrane  and 
the  nucleus.  By  solution  of  iodine  the  vesicle  is  coloured  brown,  the 
nucleus  becomes  more  distinct,  but  its  colour  is  unaltered.  It  cannot 
consequently  be  assimilated  to  the  nucleus  of  the  vegetable  chloro- 
phyle vesicle,  which  most  frequently  consists  of  amylum. 

CHLOROPHYLLITE,  a  Mineral  occurring  in  6-  and  12-sided  prisms, 
highly  foliated,  parallel  to  the  base.  The  folia  are  soft  and  brittle, 
the  lustre  pearly,  the  colour  grayish-green  to  dark-olive  green.  It 
has  the  following  composition : — 

Silica 45*2 

Alumina 27*6 

Magnesia 96 

Protoxide  of  Iron 8*2 

Protoxide  of  Manganeso 4*1 

Water 3*6 

It  fuses  only  at  the  edges,  and  yields  water  before  the  blow-pipe. 
It  occurs  with  Ioliie  in  granite  in  the  United  States.  A  variety 
under  the  name  of  Esmarkite  is  brought  from  Brevig  in  Norway. 
Faklunite,  (Kgantolite,  and  Aspasioliie  are  allied  to  this  mineral,  and 
like  it  probably  proceed  from  the  alteration  of  Iolite. 

CHLOROSPERME.E.    [Alojs.] 

CHLOROSPINEL.    [Spinel.] 

CHOANITES,  a  group  of  Spongoid  Fossils  from  the  Chalk  of 
England  and  France,  thus  named  by  MantelL  Analogous  living  forms 
occur  on  the  coast  of  Australia. 

CHOCOLATE-TREE.    [Theobroma.1 

CHCEROPOTAMUS,  a  genus  of  extinct  Mammalia  belonging  to 
the  order  Pachydermata. 

0.  Cuvieri  (Owen).  This  animal,  the  remains  of  which  have  been 
found  in  the  gypsum  beds  of  Montmartre,  Paris,  and  the  Eocene 
Formations  of  the  Isle  of  Wight,  seems  to  have  resembled  the  Peccari, 
but  must  have  been  about  one-third  larger,  and  was  the  earliest  form 
of  the  Hog-Tribe  introduced  upon  our  planet.  Cuvier  was  the  first  to 
recognise  the  distinct  characters  of  this  animal  from  the  remains 
found  at  Paris.  They  were  subsequently  much  more  clearly  defined 
by  Professor  Owen  from  the  portions  of  the  animal  discovered  in  the 
Isle  of  Wight  The  Chceropotamus  is  one  of  the  links  between  the 
existing  Hippopotamus  and  Hog-Tribe.  Professor  Owen  in  his '  British 
Mammals  and  Birds,'  remarks,  "Nothing  as  yet  is  known  of  the 
incisors  of  the  Chceropotamus,  the  rest  of  the  dentition  closely  resembles 
that  of  the  Peccari;  but  the  premolars  are  more  simple,  and  the 
canines  by  their  size,  shape,  and  direction,  and  the  lower  jaw  by  the 


backward  prolongation  of  its  angle,  alike  manifest  a  marked  approxi- 
mation to  the  Ferine  type.  The  occasional  carnivorous  properties  of 
the  common  Hog  are  well  known,  and  they  correspond  with  the 
minor  degree  of  resemblance  which  this  existing  pachyderm  presents 
to  the  same  type.  The  extinct  Chceropotamus,  stall  better  adapted  by 
its  dentition  for  predaceous  habits,  presents  an  interesting  example 
of  one  of  those  links,  completing  the  chain  of  affinities  which  the 
revolutions  of  the  earth's  surface  have  interrupted  as  it  were,  and  for 
a  time  concealed  from  our  view."  Other  links  in  this  chain  of 
affinity  are  the  genera  Anthracotherium  (Cuvier),  Merycopotamus,  and 
Hippophyus  (Cautley  and  Falconer). 

CHOIROPOTAMUS,  a  genus  of  Hogs  found  in  Africa,     [SunxE.] 

CHOLiEPUS,  Illiger's  generic  name  for  the  Two-Toed  Sloths. 
[Bradtpcs;  Edentata.] 

CHOLESTERIN,  a  crystalline  matter  formerly  known  as  a  biliary 
fat,  and  supposed  on  account  of  its  occurrence  in  biliary  concretions 
to  be  especially  connected  with  the  secretion  of  the  liver.  It  separates 
from  its  solutions  in  nacreous  scales,  which  under  the  microscope 
appear  in  very  thin  rhombic  tablets.  It  fuses  at  145°,  becoming 
solid  and  crystalline  at  135°.  It  is  found  to  consist  of  Carbon, 
Hydrogen,  and  Oxygen  (C„  HM  0).  In  order  to  prepare  it  arti- 
ficially gall-stones  should  be  boiled  in  alcohol,  when  the  Cholesterin 
is  deposited  by  evaporation  and  cooling.  Although  when  dissolved 
it  is  not  easily  detected  in  the  fluids  of  the  body,  its  presence  is 
easily  detected  by  the  form  of  its  crystals. 

Small  quantities  of  Cholesterin  occur  in  most  of  the  animal  fluids. 
It  is  constantly  present  as  a  normal  constituent  of  the  bile,  and  also 
of  the  blood.     The  quantity  in  blood  averages  0*088  in  1*000  parts. 

It  is  often  found  as  a  morbid  product  in  the  body.  Its  mode  of 
formation  is  unknown. 

CHOMATODUS,  a  genus  of  Fossa  Fishes  from  the  Mountain 
Limestone  of  Bristol  and  Armagh.     (Agassis.) 

CHOMORO,  a  name  for  Podocarpus  eupressinus. 

CHONDRILLA,  a  genua  of  plants  belonging  to  the  natural  order 
Composites  and  the  sub-order  Asteracece,  one  species  of  which,  C. 
juncea,  yields  a  gum. 

CHONDRITES.  A  Fossil  Fuooid  from  the  Greensand,  named 
Fueoides  Targioni  by  Mantell,  is  thus  entitled  by  Sternberg.  ('  Flora 
der  Vorwelt.')  It  is  very  widely  disseminated  in  the  Greensand 
deposits  of  Europe.  Fueoides  irUricatus  of  Brongniart  belongs  also 
to  the  Lower  Cretaceous  system  in  the  Alps  and  Carpathians. 

CHONDRODENDRON,  a  genus  of  plants  belonging  to  the  natural 
order  Menispermacece.  One  species,  C.  convolvulaceum,  is  employed  as 
a  febrifuge  in  Peru.  Endlicher  states  that  the  bark  of  some  of  the 
species  is  used  for  dyeing  yellow. 

CHONDRODITE,  a  Mineral,  containing— 

Silica 331 

Magnesia    .......  65*5 

Protoxide  of  Iron 3*6 

Fluorine 7*6 

It  occurs  usually  in  imbedded  grains  or  small  rounded  or  flattened 
kernels  or  nodules  in  limestone,  and  appearing  brittle.  The  colour 
is  brownish-yellow  or  brown.  The  lustre  vitreous.  It  is  translucent 
or  subtranslucenty  with  an  uneven  fracture.  Hardness,  6  to  6*5 ; 
specific  gravity,  3*1  to  3*2.  It  has  also  been  called  Brucite.  Found  in 
granular  limestone  in  the  United  States. 

CHONDROPTERY'GII,  or  CARTILAGINEI,  one  of  two  great 
sections  into  which  the  class  of  Fishes  is  divided. 

In  this  section  we  find  species  which  possess,  in  most  respects,  the 
highest  degree  of  organisation,  while  others  possess  the  lowest 
observed  in  the  class. 

The  principal  character  which  distinguishes  this  section  from  the 
fishes  with  true  bone  (which  usually  come  first  in-  arrangement)  is 
the  cartilaginous  substance  of  which  the  bones  are  composed,  a  circum- 
stance arising  from  the  very  small  quantity  of  earthy  matter  which 
enters  into  their  composition.  This  earthy  matter,  when  observed,  is 
found  to  be  disposed  in  small  granules  and  not  in  distinct  fibres,  as  in 
the  first  section. 

The  cranium  of  these  fishes  is  not  divided  by  true  sutures,  but  is 
formed  of  a  single  piece  :  the  maxillary  and  intermaxillary  bones  are 
either  wanting  or  rudimentary,  and  their  functions  are  performed  by 
bones  analogous  to  the  palatines,  and  sometimes  the  vomer.  Many  of 
the  vertebrae  are  often  consolidated.  The  gelatinous  substance, 
which  in  most  fishes  fills  the  intervals  between  the  vertebrae  (these 
intervertebral  masses  being  connected  only  by  a  small  cord),  in  this 
section  frequently  forma  a  thick  cord,  which  varies  but  slightly  in 
diameter. 

In  the  Myxine  (Qastrobranchus  cacus)  no  distinct  vertebra  are 
perceivable,  their  place  being  occupied  by  a  soft  gelatinous  tube.  In 
the  extraordinary  little  fish  described  by  Mr.  Yarrell  in  his  '  History 
of  British  Fishes,'  the  Lancelot  (Amphioxus  laneeolatus),  this  part  is 
still  more  rudimentary,  consisting  only  of  a  slender  transparent 
column.    [Braxchiostoma.] 

The  Chondropterygii  are  divided  by  Cuvier  into  two  orders — those 
which  have  their  gills  free,  as  in  the  generality  of  fishes ;  and  those 
in  which  they  are  fixed — that  is,  the  external  edge  attached  to  the 
skin.  In  the  former  of  these  orders  the  species  have  but  one  external 
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gUl-oponing,  and  in   the  latter  they  have  several— generally  five. 
These  orders  are  divided  into  families  and  genera,  as  follows : — 

Order  1.  Chondropterygii.    With  free  Gills. 
Family  1.  Sturionida  (Sturgeons). 
Genus  1.  Aeeipenter. 
„     2.  Spatularia. 
Family  2.  Chimaridau 
Genus  1.  Chimara. 
Order  2.  Chondropterygii.    With  fixed  Gills. 
Family  1.  Squalida  (Sharks,  &&). 

The  principal  genera  are : — 
Squalui 

Zygoma  (Hammer-Headed  Sharks). 
Squatina  (Angel-Fish). 
Prittet  (Saw-Fish). 
Family  2.  Raiidce. 

Principal  genera : — 
Torpedo  (Electric  Rays). 
Raia  (Skate-Fish). 
Trigon  (Sting-Rays). 
Mylobatet  (Eagle-Ray). 
Gephalopiera, 
Family  3.  Pteromyzidce  (Lampreys,  ftc). 
Genus  1.  Pteromyzon. 

2.  Ammoccetet. 

3.  GastrobranchuM. 

4.  Amphioxut  (Branchiottoma). 
CHONDROSETIA,  Leuckart's  name  for  a  genus  of  Cephalopoda, 

the  Scpioteuthit  of  Blainville.     [Sepiada.] 

CHONDRUS.    [Alga] 

CHONDRUS,  a  Pulmoniferous  Mollusk.     [Helioidjb.1 

OHORDARIACEjE.    [Aloa.1 

CHOUGH.     [Corvidjb.] 

CHRISTIANITE,  another  name  for  AnorthUe.  [Akorthitk.]  It  has 
also  been  applied  to  a  mineral  allied  to  Phillippeite.    [Philliffsite.] 

CHRISTMAS-ROSE.    [Helleborus.] 

CHRISTOPHER,  HERB.    [Actjba.] 

CHROMIRON.    [Chromium.] 

CHRCMIS,  a  genus  of  Fishes.    [Labrida] 

CHROMIUM,  a  Metal.  It  does  not  occur  pure  in  nature.  The 
following  are  the  most  important  ores  containing  Chromium  : — 

Chromate  of  Lead.  Red  Lead.  Occurs  massive  and  crystallised. 
Primary  form  of  the  crystal  an  oblique  rhombic  prism.  Colour  deep 
orange-red.  Lustre  adamantine,  sometimes  translucent,  rarely  trans- 
parent. Specific  gravity,  6.  Hardness,  2*5  to  3.  Brittle;  streak 
orange-yellow.  Cross-fracture  uneven,  passing  into  conchoidal,  with 
a  splendent  lustre.  With  the  blowpipe  it  crackles  and  melts  into  a 
grayish  slag.  Soluble  in  nitric  acid ;  solution  yellow.  Occurs  in  the 
gold  mine  of  Berezof  in  Siberia,  in  the  Ural,  and  Brazil. 

When  pure  it  is  composed  of — 

Chromic  Acid 31 '71 

Oxide  of  Lead 68*29 


n 
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Massive  varieties  amorphous ;  structure  columnar,  granular. 

Subsesquiohromate  of  Lead.  Monochroite.  Occurs  massive  and 
crystallised.  Form  of  the  crystal  imperfectly  described.  Colour  red. 
Lustre  resinous ;  translucent  on  the  edges.  Specific  gravity,  5*75 ; 
very  soft.     Powder  tile-red. 

Fuses  by  the  blowpipe  into  a  dark  mass.  Occurs  with  Chromate  of 
Lead  in  the  Ural.    It  is  composed  of — 

Chromic  Acid 23*31 

Oxide  of  Lead 7669 


100 

Chromate  of  Lead  and  Copper.  Vauquelinite.  Occurs  massive 
and  in  minute  crystals.  Primary  form  an  oblique  rhombic  prism. 
Colour  black  or  greenish-black.  Lustre  adamantine,  nearly  opaque. 
Specific  gravity,  5  5  to  5 '78.  Hardness,  2*5  to  3.  Streak  greenish. 
Fracture  uneven. 

Before  the  blowpipe  it  fuses  into  a  dark  gray  globule  of  metallic 
lustre,  surrounded  with  beads  of  metallic  lead. 

The  massive  varieties  are  amorphous,  botryoidal,  reniform. 
Structure  compact,  fine  granular. 

Found  with  Chromate  of  Lead  in  Siberia. 

Composed  of,  according  to  Berzelius, — 

Chromic  Acid 2833 

Oxide  of  Lead 6087 

Oxide  of  Copper 10*8 

100 

Chromate  of  Iron.  Chromiron.  Occurs  massive  and  crystallised. 
Crystal  the  regular  octahedron.  Colour  blackish;  lustre  imperfect 
metallic ;  opaque.  Hardness,  5*5 ;  brittle.  Specific  gravity,  4*321. 
Streak  brown.  Fracture  uneven,  imperfect  conchoidal.  Not  attracted 
by  the  magnet    Cleaves  parallel  to  all  its  planes. 
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Analysis  of  the  crystals  from  Baltimore,  by  Dr.  Thomson : — 

Green  Oxide  of  Chromium  .    .  52*95 

Peroxide  of  Iron 29*24 

Alumina 12*22 

White  matter 8*09 

Water 0*70 

A  trace  of  Silica 


98*20 


The  massive  is  amorphous,  with  a  granular  or  compact  structure. 
It  is  found  in  the  island  of  Unst,  in  Scotland,  and  sometimes  inter- 
spersed with  green  oxide:  it  occurs  also  in  France  and  in  North 
America,  especially  near  Baltimore.  Oxide  of  Chromium  has  been 
observed  in  some  aerolites. 

CHRYSALIS.    [Pupa;  Insect.] 

CHRYSANTHEMUM,  a  genus  of  plants  belonging  to  the  natural 
order  Compotitcc  and  the  sub-order  Corytnbifera  or  Atteraceos.  This 
genus  is  known  by  the  receptacle  being  without  scales,  the  heads  of 
flowers  heterogamous,  the  flowers  of  the  ray  containing  pistils  and 
those  of  the  disc  both  stamens  and  pistils ;  the  involucre  .hemi- 
spherical ;  the  fruit  terete,  without  wings,  no  pappus ;  the  flowers  of 
the  ray  ligulate,  those  of  the  diso  tubular.  The  species  are  very 
numerous  in  the  temperate  parts  of  the  earth. 

G  Sinente  is  most  extensively  cultivated  in  our  gardens.    [Chbts- 

ANTHEMUM,  in  ARTS  AND  SC.  DlV.] 

There  are  two  British  species : — 

G  leucanthcmwn,  Ox-Eye  or  Ox-Eye  Daisy.  It  ie  very  common  in 
our  fields,  and  is  known  by  the  large  white  ligulate  flowers  of  the  ray, 
and  the  yellow  tubular  ones  of  the  disc 

O.  Segctum,  the  Corn-Marigold.  It  is  common  in  corn-fields,  and  is 
easily  distinguished  from  the  last  species  by  the  flowers  of  the  ray 
being  yellow  instead  of  white. 

CHRY'SAOR,  one  of  the  numerous  genera  into  which  De  Montfort 
divided  the  Belemnites. 

CHRYSA'ORA.    [Acalephjs.1 

CHRYSIDIDJS,  a  family  of  Hymenopteroua  Insects  of  the  section 
Pupivora,  Distinguishing  characters: — No  nervures  to  the  under 
wings ;  terminal  segments  of  the  abdomen  forming  a  jointed  retractile 
ovipositor ;  abdomen  of  the  females  with  only  three  or  four  distinct 
segments,  concave  or  flat  beneath ;  antennas  1 3-jointed  in  both  sexes, 
and  geniculated ;  mandibles  slender,  curved,  and  pointed ;  maxillary 
palpi  filiform,  generally  longer  than  the  labial  palpi,  and  5-jointed ; 
the  labial  palpi  are  generally  3-jointed. 

The  Ghryndida  are  most  of  them,  if  not  all,  of  parasitic  habits, 
that  is  to  say,  they  seek  the  nests  of  other  insects  where  they  deposit 
their  eggs  to  the  destruction  of  the  rightful  owners ;  each  species  of 
this  family  apparently  confining  its  attacks  to  the  nest  of  some  other 
hymenopteroua  insect,  and  generally  selecting  those  of  the  same 
species.  They  are  all  of  brilliant  colouring,  very  active,  and  fly  about 
in  the  sunshine ;  some  are  seen  upon  flowers,  and  most  of  them  upon 
old  walls,  palings,  and  sand-banks.  Some  of  these  species  are  called 
Ruby-Tail  Flies. 

Chrytii  ignita  will  afford  a  good  illustration  of  this  family.  This 
insect  is  rather  less  than  half  an  inch  in  length,  has  the  head,  thorax, 
and  legs  of  a  rich  blue  or  green  colour,  and  the  abdomen  of  a  burnished 
golden-copper  hue ;  this  part  is  truncated  at  the  apex,  and  furnished 
with  four  little  spines. 

It  will  be  perceived  that  the  above  is  a  description  of  a  little  four- 
winged  fly,  which  so  often  attracts  our  notice  from  its  brilliant 
colouring,  and  is  so  common  on  our  garden  walls  when  the  sun  is  on 
them.  This  little  insect  is  in  constant  motion,  for  if  it  ceases 
running  or  flying  for  a  moment  its  little  horns  still  keep  up  their 
vibratory  motion.  If  we  watch  one  of  these  insects  for  a  short  time, 
we  perceive  that  it  thrusts  its  head  into  every  little  hole  in  the  brick- 
work ;  it  is  then  searching  after  the  nest  of  a  wasp-like  insect  which 
builds  in  these  situations. 

The  principal  genera  comprised  in  the  family  Chrytididat  are 
Panorpet,  ChrytU,  Stilbwn,  lledicrum,  Blamput,  and  Cteptet,  An 
account  of  the  habits  of  one  of  the  species  of  Panorpet  is  given 
under  the  head  Bembex,  where  the  habits  of  B.  rottrata  are*given, 
that  being  the  species  whose  nests  are  subject  to  the  attacks  of  the 
Panorpet  which  we  are  about  to  describe. 

The  genus  Panorpe*  is  distinguished  from  the  other  genera  above 
mentioned  principally  by  the  elongated  maxilla  and  labium,  which 
appear  like  a  proboscis,  and  the  palpi  being  very  small  and  two- 
jointed.  P.  earnea  is  about  half  an  inch  in  length,  and  considerably 
broader  than  the  Chrytii  ignita  (above  described) ;  the  head,  thorax, 
and  base  of  the  abdomen  are  of  a  blue-green  colour ;  the  remainder 
of  the  abdomen  and  the  legs  (with  the  exception  of  the  thighs,  which 
are  blue)  are  of  a  reddish-yellow  colour.  It  is  found  in  various  parts 
of  Europe. 

The  characters  of  the  genus  Chrytii  are  -—Maxillary  palpi 
5-jointed,  and  longer  than  the  labial;  labial  palpi  3-jointed;  thorax 
not  narrowed  in  front ;  labium  rounded.  About  six  or  seven  species 
of  this  genus  are  natives  of  England.  G  bidentata  is  rather  less  than 
G  ignita,  and  differs  from  that  species  in  having  the  thorax  as  well 
as  the  abdomen  of  a  rich  copper-like  hue  :  the  latter  however  has  the 
apex  blue.     C.  eyanea  is  entirely  of  a  blue  colour. 


ISM  CHRYSOBALANACE.E. 

CHRYSOBALANA'CEiE,  Chrysobtdani,  a  natural  order  of  Poly 
petaloua  Exogenous  Plants,  allied  to  Rotactre  and  Fabactcr  {Ltgvmi- 
noan*),  from  which  it  differs  in  the  Btyle  proceeding  from  the  bone  of 
the  ovary,  and  in  it*  stamens  being  very  irregular,  often  placed  only 
on  one  aide  of  the  ovary.  They  are  trees  or  shrubs,  with  alternate 
stipulate  simple  leaves,  and  flowers  in  loose  racemee,  corymbs,  or 
panicles.  Mauy  species  have  do  petals.  They  are  exclusively  natives 
of  the  tropica,  where  they  often  bear'tbe  namo  of  plums.  The  gray 
or  rough-skinned  plums  of  Sierra-Leone  are  produced  by  species  of 
Parinarium,  and  the  Callimato,  or  Cocoa-Plum  of  the  West  Indies 
belongs  to  Chryiobalanut  Icaco.  [Chhtsobalands.]  The  drupes  of 
MoquSIa  j/randijhra  are  edible.  The  order  contains  11  genera 
and  60  species. 

CHRYSOBALANUS,  a  genus  of  plants  belonging  to  the  natural 
order  Chn/Kbalanacetr.  It  has  a  campanulate  5-cleft  calyx.  Petals  5, 
unguiculate.  Stamens  about  20,  nearly  equal  in  length,  disposed 
in  one  aeries.  Drupe  fleshy,  plum-formed,  containing  an  ovate 
fl-furrowed  1-seeded  nut.  Trees  with  simple  leaves,  and  racemes  or 
panicles  of  insignificant  flowers.     The  fruit  of  all  the  species  is  edible. 

C.  Icaco,  Cocoa-Plum,  has  nearly  orbicular  or  obovate  leaves,  emar- 
ginate';  racemes  axillary,  dichotomous  ;  stamens  hairy.  It  is  a  native 
of  South  America  and  the  West  Indies,  by  the  sea-aide,  as  well  as  of 
the  southern  parts  of  North  America.  The  flowers  ore  white.  The 
fruit  is  about  the  sire  of  a  plum,  ovate,  roundish,  varying  much  in 
colour,  white,  yellow,  red,  but  most  commonly  purple,  and  usually 
covered  with  a  sort  of  bloom.  Thsskin  is  thin  and  the  pulp  white;  the 
taste  sweet,  with  some  sharpness,  but  not  unpleasant.  It  is  eaten  both 
raw  and  preserved.     The  root,  bark,  and  leaves  are  used  in  medicine. 
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J,  traUTerH  section  of  not ;  »,  a  eotjIedoD,  *  iUi  the  plumule  at  Its  base. 

O.  elZiptinu,  Elliptic-Leaved  Cocoa-Plum,  has  elliptic  leaves,  obtuse 
or  acute,  never  emarginate ;  racemes  axillary,  dichotomous ;  stamens 
hairy.  It  is  a  native  of  Sierra-Leone  on  the  sea-aide.  The  fruit  is 
about  the  sue  of  a  damson,  and  like  the  other  species  is  eatable. 

The  other  species  are — C.  obUmgifoliiu,  Oblong-Leaved  Cocoa- 
Plum,  native  of  Brazil ;  C.  ovaiifoliut,  Oval-Leaved  Cocoa-Plum,  a 
shrub,  native  of  Brazil ;  and  C.  mocropAyMiu,  Large-Leaved  Cocoa- 
Plum,  also  a  native  of  Brazil. 

The  species  thrive  best  in  sandy  loam.  The  best  mode  of  increasing 
the  plants  is  by  seeds,  when  they  can  be  procured. 

CHRYSOBERYL,  a  Mineral  called  Cymophant  by  Haily.  It  occurs 
massive  and  crystallised.  Primary  form,  a  right  rhombic  prism.  Ita 
colour  is  green,  sometimes  with  a  yellow  or  brown  tinge,  with  occa- 
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aionsily  a  blue  opalescence.  Streak  white.  Lustre  vitreous.  It  is 
translucent  or  transparent.  Specific  gravity  about  38.  Hardness,  B'5. 
Fracture  conchoidaL  Before  the  blowpipe  it  suffers  no  change  alone; 
with  borax  it  fuses  into  a  transparent  glass. 

The  massive  variety  occurs  in  rounded  pieces. 

It'is  found  in  Brazil,  and  in  Connecticut,  North  America. 

Seybert  first  found  that  it  contained  glucina.  The  following  are 
his  and  Dr.  Thomson's  analyses  :— 


73-60 

Alumina   . 

.    76-752 

1580 

Glucina 

17-781 

Silica 

4 

Protoxide  of  Iron 

4-4M 

3S8 

Volatile  matter    . 

0-480 

I 

Moisture 

0-40 

9S517 

CHRYSOCHLOTU,  a  genus  of  Dipterous  Insects  belonging  to  the 
family  Stratiomydtt.  Characters  :— Body  elongated  ;  antenna  with 
the  basal  joint  short,  the  third  long,  conical,  and  compressed ;  stylet 
terminal,  elongated ;  third  posterior  nervure  of  the  wings  not 
reaching  the  hinder  margin. 

C.  amtthyttina  is  about  three-quarters  of  an  inch  in  length  ;  the 
head  and  antennas  are  black  ;  there  in  a  white  spot  at  the  base  of  each 
antenna;  the  thorax  and  abdomen  are  of  a  violet-blue  colour,  the 
latter  has  a  yellow  spot  on  each  side  of  the  second,  third,  and  fourth 
segments  ;  the  legs  ore  black. 

It  inhabits  the  island  of  Mauritius  and  the  East  Indies. 

CHRYSOCULCRIS  (Lacepode),  a  genus  of  animals  belonging  to 
the  class  Mammalia,  and  allied  to  the  Moles  (Tatpa),  but  differing  from 
them  in  their  dentition  and  in  other  particulars.  Dental  formula  : — 
Incisors,  -  ;  canines,  0 ;  molars,  — IZ      =  40.      The  true  molars  are 

long,  distinct,  and  nearly  all  in  the  shaps  of  triangular  prisms. 

The  muzzle  is  short,  wide,  and  reflected.  There  is  no  external  ear, 
nor  any  appearance  of  the  eye  externally.  The  fore  feet  have  three 
claws  only ;  the  exterior  claw  is  very  large,  arched,  and  pointed, 
forming  a  powerful  instrument  for  penetrating  and  digging  the  earth  ; 
the  other  two  diminish  gradually.  The  bind  feet  are  furnished  with 
five  claws  of  ordinary  siie.  The  fore-arm  is  supported  by  a  third 
bone  placed  under  the  ulna  to  strengthen  it  when  the  animal  is 
employed  in  excavation.  The  body  is  thick  and  short.  The  hair,  or 
rather  fur,  which  is  thick  set,  has  a  metallic  lustre, 

C.  Capauii,  Desmarest;  Taupe  Doroe  of  the  French;  Ttripa  Atiatica 
ofLinnams;  C.  viUata  of  A  Smith.     Hair  brown,  pi 
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lights  very  brilliant  changeable  green,  bronsje,  and  coppery  tints. 
Cuvier  says  that  it  is  the  only  quadruped  whose  covering  reflects 
tbose  metallic  tint)  which  render  so  many  birds,  fishes,  and  insects 
brilliant.    There  is  no  apparent  tail. 
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Thin  creature  inhabits  the  Gape  of  Good  Hope,  where  it  is  said  to 
live  much  in  the  same  way  as  the  mole,  and  to  prey  like  it  upon 
worms,  Ac. 

C.  kolosericia,  the  Changeable  Mole,  is  a  species  also  found  at  the 
Cape. 

CHRYSOCCLLA  (from  jawahs,  gold,  and  irrfAAa,  glue),  is  a  name 
which  the  Greeks  appear  to  have  applied  to  Borax,  perhaps  from  its 
use  as  a  flux  in  melting  gold. 

CHRYSOCOMA,  a  genus  of  plants  belonging  to  the  natural  order 
Composite.    C.  Linosyris,  a  British  plant,  is  now  referred  to  Linosyris, 

[LntOBTRIB.] 

CHRY'SODON  (Oken),  a  name  given  to  the  Peetinaires  of 
Lamarck,  the  Amphxctenes  of  Savigny,  and  the  Cistenes  of  Dr.  Leach, 
forming  a  part  of  the  genus  Amphilrite  of  Cuvier.     [Annelida.] 

CHRYSOGA'STER,  a  genus  of  Dipterous  Insects  of  the  family 
Syrphidcc.  Characters : — Body  much  depressed ;  no  false  nervures  to 
the  wings ;  third  joint  of  the  antenna  oval  or  orbicular. 

About  fourteen  species  of  this  genus  have  been  discovered  in  Eng- 
land ;  they  are  all  of  moderate  size,  and  their  colouring  is  metallic. 
C.  splendens  is  about  one-third  of  an  inch  in  length;  the  head  is 
green ;  antennae  yellow  ;  thorax  golden-green ;  abdomen  purple- 
black,  greenish  towards  the  sides ;  the  legs  are  black ;  wings  brownish. 
This  and  all  the  other  species  recorded  as  British  have  been  found  in 
the  neighbourhood  of  London. 

CHRYSOLITE,  a  Mineral  called  Peridot  by  Haiiy.  Olivine  is  a 
variety  of  this  mineral,  and  ChusiU  also,  according  to  Dr.  Thomson. 

It  occurs  massive  and  crystallised.  Primary  form  a  right  rhombic 
prism.  Colour  green,  sometimes  brownish  or  yellowish ;  streak  white. 
Lustre  vitreous,  translucent,  transparent,  double  refracting.  Specific 
gravity,  8*33  to  8*41.    Hardness,  6*5  to  7.    Fracture  conchoids! 

The  massive  varieties  are  amorphous,  granular. 

The  Chrysolite  used  in  jewellery  is  brought  from  the  Levant,  and 
is  supposed  to  be  found  in  Upper  Egypt  The  variety  on  account  of 
its  colour  called  Olivine,  occurs  in  basalt  in  Bohemia,  Hungary,  and 
on  the  banks  of  the  Rhine*    The  following  are  analyses : — 

KUproth.  Vauquelin. 

Silica 89  38 

Magnesia 48*5  50*5 

Protoxide  of  Iron    ...     19  9*5 
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Some  varieties  contain  small  portions  of  alumina  and  of  the  oxides 
of  nickel  and  manganese.  It  does  not  fuse  or  lose  its  transparency 
before  the  blow-pipe.  With  borax  it  fuses  into  a  coloured  glass,  and 
with  soda  into  a  brown  scoria. 

CHRYSOME'LIDjE,  a  family  of  Coleopterous  Insects  of  the 
section  Cyclica.  Characters : — AJntennae  wide  apart  at  the  base,  and 
inserted  before  the  eyes;  body  generally  short  and  convex;  tarsi 
short  and  rather  broad,  4-jointed,  the  penultimate  joint  bilobed ;  all 
the  joints,  excepting  the  terminal  joint,  covered  beneath  with  a  velvet- 
like substance. 

The  Chrysomdidcs  constitute  a  very  numerous  and  beautiful  family 
of  the  Beetle  Tribe :  they  are  generally  of  moderate  size,  and  fre- 
quently very  brilliant  in  colouring. 

Between  seventy  and  eighty  species  have  been  discovered  in  England, 
and  the  number  of  species  contained  in  collections  from  various  parts 
of  the  world  may  probably  amount  to  four  or  five  hundred. 

This  group  may  be  divided  into  two  sections :  those  in  which  the 
head  is  hidden  beneath  the  thorax,  and  the  body  is  frequently  some- 
what cylindrical;  and  those  in  which  the  head  projects  from  the 
thorax  so  as  to  be  distinctly  seen  when  the  insect  is  viewed  from 
above,  and  where  the  body  is  generally  rounded,  or  oval,  and  convex. 

The  first  of  these  sections  may  again  be  readily  subdivided  accord- 
ing to  the  proportions  of  the  antennae.  In  some  the  antenna)  are 
short,  and  more  or  less  serrated ;  here  belong  the  genera  Clythra, 
Lamprosoma,  and  Chlamys.  The  species  of  this  last  genus  are  among 
the  most  remarkable  of  Coleopterous  Insects.  They  are  of  small  size, 
the  largest  being  about  half  an  inch  in  length,  and  the  thorax  and 
elytra  are  generally  very  uneven,  and  studded  with  numerous  angular 
projections.  This  circumstance,  together  with  the  extremely  brilliant 
colouring  with  which  they  are  adorned,  has  caused  them  to  be  com- 
pared to  pieces  of  minerals;  indeed,  one  which  is  now  before  us,  and 
which  is  of  a  beautiful  red  hue,  we  have  known  to  be  mistaken  at 
first  sight  for  a  piece  of  copper-ore.  Most  of  the  species  of  Chlamys 
inhabit  Brazil,  and  none  are  found  out  of  the  western  hemisphere. 
The  generic  characters  are: — Head  vertical;  thorax  humped;  the 
posterior  margin  produced  in  the  region  of  the  scutellum ;  body  some- 
what cube-formed;  antennae  with  the  basal  joint  rather  long,  the 
second  very  small ;  the  remaining  joints  dilated,  and  more  or  less 
serrated ;  labial  palpi  sometimes  forked. 

The  remainder  of  the  Chrysomelidce  of  the  first  section  have  the 
antennae  long  and  slender.  The  genera  are  Oryptocephalus,  Choragus, 
Euryope,  and  Jhmolpus. 

The  second  section,  or  those  in  which  the  head  is  apparent  when 
the  insect  is  viewed  from  above,  comprises  the  genera  Colaspis,  Podon- 
tia,  Phyllocharis,  Doryphora,  Cyrtonus,  Paropsis,  Apamcca,  Timarcha, 
Chrysomela,  Phaeton,  and  Prasocuris. 

The  genus  to  which  the  name  Chrysomela  is  now  restricted,  is 


principally  distinguished  by  the  following  characters: — Maxillary 
palpi  with  the  terminal  joint  as  large  or  larger  than  the  preceding 
one,  and  of  the  form  of  a  truncated  cone,  or  nearly  oval ;  the  elytra 
are  separate,  that  is,  not  joined  at  the  suture ;  no  sternal  projection. 

Upwards  of  forty  species  of  this  genus  have  been  discovered  in 
England. 

5.  BanJcsii  is  one  of  the  largest  species  of  the  genus :  it  is  rather 
less  than  half  an  inch  in  length,  and  of  a  brown  colour  with  a  metallic 
lustre ;  the  thorax  has  an  indentation  running  parallel  with  and  close 
to  the  lateral  margins ;  the  elytra  are  coarsely  punctured ;  the  legs 
and  antennae  are  ochre-coloured.  It  is  found  on  nettles  in  the  neigh- 
bourhood of  London  and  elsewhere,  but  is  rather  local  C.  sanguino- 
lenta  is  about  three-eighthB  of  an  inch  in  length,  and  of  a  dull  blue- 
black  colour ;  the  elytra  are  rather  rough.  C.  Qraminis  is  about  the 
same  size  as  the  last,  and  of  a  bright-green  colour;  this  species  is 
abundant  in  various  parts  of  Cambridgeshire.  C.polita  is  about  a 
quarter  of  an  inch  in  length,  and  very  glossy ;  the  head,  thorax,  and 
legs  are  green,  and  the  elytra  are  of  a  reddish-ochre  colour.  This 
species  is  very  common  in  marshy  situations.  C.  cereal**  is  about  the 
aame  size  as  C.  sanguinolenta.  This  is  one  of  the  most  beautiful  spe- 
cies of  the  genus.  It  is  tolerably  common  in  France  and  Germany, 
but  till  found  on  the  summit  of  Snowdon  (about  twenty  years  ago), 
was  scarcely  known  as  a  British  insect.  It  is  very  glossy ;  the  legs, 
antennae,  and  under  parts  are  blue;  the  elytra  are  adorned  with 
longitudinal  stripes  of  blue,  green,  and  red ;  and  the  same  colours 
are  observed  on  the  head  and  thorax.  C.  Chettingensis  is  of  a  purple 
colour,  and  the  elytra  are  very  finely  punctured.  This  species  is  very 
common  in  chalk  districts.    [Ctclica.] 

CHRYSOTHILA,  a  genus  of  Dipterous  Insects.     [Lei-tides.] 

CHRYSO'PHORA,  a  genus  of  Coleopterous  Insects  of  the  Bection 
IxtmeUicornia  and  family  Xylophili.  The  principal  generic  characters 
consist  in  the  immense  size  of  the  hind  legs  of  the  males.  The  sternum 
is  produced  into  a  somewhat  pointed  process  between  the  Becond  pair 
of  legs ;  the  posterior  thigh  of  the  male  is  very  thick ;  the  tibiae  are 
curved,  and  produced  at  the  apex  internally  into  a  long  bent  process; 
the  hind  legs  of  the  female  are  thick,  but  comparatively  short,  and 
the  hinder  tibiae  are  abruptly  terminated ;  the  outer  claws  of  all  the 
tarsi  are  larger  (in  both  sexes)  than  the  inner ;  they  differ  in  the  male, 
however,  in  being  broader  than  in  the  female,  and  those  of  the  ante- 
rior pair  of  legs  are  bifid ;  their  outer  claws  are  very  long,  and  the 
insect  has  the  power  of  bending  them  under  so  as  to  fix  their  points 
beneath  a  projection  of  the  fourth  joint  of  the  tarsus  :  they  are  pro- 
bably used  for  clinging  to  the  slender  branches  or  leaves  of  trees. 

But  one  Bpecies  of  this  genus  is  known — C.  chrysochlora.  It  is  o*  a 
rich  metallic  green  colour ;  the  head,  thorax,  and  scutellum  are  sha- 
greened ;  the  elytra  are  rugose  throughout ;  the  tibia  of  the  hind  leg 
is  of  a  brassy  or  copper-like  colour ;  oil  the  tarsi  are  blue-black.  The 
length  of  the  hind  leg  of  the  male  exceeds  that  of  the  body,  which  is 
about  one  inch  and  a  half;  the  female  is  rather  less.  This  beautiful 
insect  inhabits  Venezuela. 

CHRYSOPHRYS,  a  genus  of  Acanthopterygious  Fishes  belonging 
to  the  family  Sparida.  The  body  is  deep,  compressed ;  dorsal  fin 
single,  the  rays  partly  spinous,  the  posterior  rays  flexible ;  teeth  of  two 
hinds,  six  incisors  in  each  jaw,  conical,  with  rounded  and  oval  molar 
teeth  in  four  rows  above  and  three  rows  below ;  cheeks  and  operculum 
with  scales;  branchiostegous  rays  six. 

C.  aurata,  Gilt-Head,  is  one  of  the  fishes  most  abundant  in  the 
Mediterranean.  From  Gibraltar  it  is  found  as  far  south  as  the  Cape 
of  Good  Hope,  and  northward  along  the  coast  of  France  and  Spain. 
It  has  been  recently  taken  on  the  British  coasts.  These  fishes  were 
so  called  by  the  Greeks  on  account  of  their  golden-coloured  eye- 
browB.  They  are  said  to  spawn  in  the  summer :  their  food  consists 
of  molluscous  and  testaceous  animals.  The  Gilt-Head  has  peculiar 
rounded  teeth.  The  body  is  deepest  at  the  commencement  of  the 
dorsal  fin.  The  head  short  and  elevated;  the  back  silvery  gray, 
shaded  with  blue ;  the  belly  like  polished  steel,  with  longitudinal 
gold-coloured  bands  on  the  sides ;  the  fins  are  a  grayish-blue ;  the  tail 
darker;  the  dorsal  and  anal  fins  appear  as  if  placed  in  grooves  from 
the  rising  edges  of  the  scales  on  each  side  This  fish  seldom  exceeds 
12  inches  in  length. 

CHRYSOPHYL'LUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Sapotacea,  C.  Cainito  yields  a  West  Indian  fruit  commonly 
called  tho  Star- Apple.  Like  the  rest  of  its  kindred  it  abounds  in  a 
sweet  harmless  milky  juice,  that  flows  most  copiously  when  the  tree 
is  beginning  to  mature  its  fruit,  which  grows  on  a  moderately-sized 
spreading  tree  with  very  slender  flexible  branches.  The  leaves  are 
dark-green  on  their  upper  surface,  and  are  covered  beneath  with  a 
remarkably  satiny  ferruginous  pubescence.  The  flowers  grow  in 
small  purplish  bunches,  and  are  succeeded  by  a  round  fleshy  smooth 
fruit,  resembling  a  large  apple.  In  the  inside  it  is  divided  into  ten 
cells,  each  containing  a  black  shining  rhomboidal  seed,  and  surrounded 
by  a  white,  or  sometimes  purplish,  gelatinous  pulp,  traversed  with 
milky  veins,  and  of  a  very  sweet  agreeable  flavour.  In  an  unripe 
state  the  taste  is  said  to  be  astringent  and  unpleasant.  When  cut 
across,  the  seeds,  which  are  regularly  disposed  round  the  axis  of  the 
fruit,  present  a  stellate  figure,  from  whence  the  name  of  Star- Apple  is 
derived.  There  is  a  smaller  species,  which  produces  the  fruit  called 
the  Damson-Plum.    The  tree  is  common  in  the  hothouses  about 
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i  fruit-bearing  state  in  Sloans') 


stamens  (rare Ij  10),  2  styles,  a  1 -celled  capsule  with  two  beak*  opening 
in  the  form  of  a  cup.  There  are  two  apecies  of  thia  genus  found  in 
Great  Britain,  and  known  under  the  name  of  Golden  Saxifrage.  One 
is  C.  oiifnii/oJiuia,  and  U  characterised  by  alternate  leaves.  It  has  an 
erect  atom  1  or  5  inches  high,  with  umbellate,  nearly  aeasile,  deep 
yellow  flowers.  It  la  a  native  of  boggy  places.  C.  opporili/oZium  has 
opposite  leaves.  The  stem  is  decumbent  and  straggling,  about  6 
inches  long.  The  flowers  are  paler  and  more  scattered  than  in  the 
last  spedoe.  The  leaves  are  usually  glabrous,  but  sometimes  they  are 
slightly  hairy.  It  ia  a  native  of  damp  shady  plate*.  (Babington, 
Manual  of  Briliih  Botany.) 

CHRY30PRASE.    [Aaaix.] 

CHR  Y'SOPS,  a  genua  of  Dipterous  Insects  of  the  family  Taionida. 
Characters  : — Head  hemispherical ;  antennas  elongated,  second  joint 


joints  or  divisions;  eyes  of  a  golden  green  colour,  with  purple 


false 
lines 

Upwards  of  thirty  species  of  this  genus  have  been  discovered. 

C.  caculitru  is  a  British  form.  It  is  rather  larger  than  the  common 
house-fly,  the  expanded  wings  measuring  shout  two-thirds  of  an  inob. 
It  is  blauk  ;  the  male  has  a  yellow  spot  on  each  side  of  the  first  seg- 
ment of  the  abdomen  ;  the  female,  in  addition  to  these  spots,  hsa  the 
second  segment  yellow,  with  two  diverging  black  lines  in  the  middle; 
the  wings  are  whitish ;  the  anterior  border  is  broadly  margined  with 
black,  and  there  is  a  broad  black  band  near  the  middle  :  the  wings  of 
the  male  are  nearly  all  black. 

If  oat  persons  undoubtedly  have  been  troubled  more  or  less  with 
the  insect  above  described  when  walking  in  the  country,  especially  in 
the  neighbourhood  of  water.  Three  or  four  will  sometimes  settle  on 
us  at  the  same  time,  and  if  on  the  arm  their  presence  is  soon  discovered 
by  a  sharp  prick,  caused  by  their  thrusting  the  proboscis  through  the 
sleeve ;  the  bite  however  is  not  venomous,  and  for  the  slight  psin 
caused  by  it  we  are  repaid  by  a  sight  of  the  little  insect.  Nothing  can 
be  more  beautiful  than  its  large  eyes,  which  seem  to  reflect  all'  the 
colours  of  the  rainbow  :  the;  may  be  described  as  green  with  purple 
spots,  but  the  green  varies  to  golden  and  red  hues  in  certain  lights. 
When  it  first  settles,  .this  fly  is  not  easily  caught,  but  it  soon  becomes 
so  engaged  in  its  occupation  that  it  may  almost  be  touched  before  it 
will  move. 

CHUB.  _[Leuoikoh.1 

CHUSITE,  a  Mineral  found  by  Saueaure  in  the  porphvritic  rocks 
near  Limbourg.  It  occurs  massive,  granular,  translucent,  and  of  a 
greasy  lustre.    Dr.  Thomson  refers  it  to  Ckryolitc, 

CHUS8AL0NGA.    [Mutasi*.] 

CHTDORUS,  a  genus  of  Entomostrscous  Cnulaeea  belonging  to 
the  section  Branchiopoda,  the  order  Cladecera,  and  the  family 
Lyneeida.  The  species  are  nearly  spherical  in  shape  ;  the  beak  is 
very  long  and  sharp,  curved  downwards  almost  into  the  shape  of  a 
crescent ;  the  inferior  antenna  are  very  short,     There  are  two  British 

C.  ipharicui,  Buiril  (Zyncaiu  ipharituM,  Miiller;  3l onoctdui  iphasriau, 
Gmelin ;  Chydorvt  MuMtri,  Leach).  It  is  very  common  in  ponds  and 
ditches  all  the  year  round.  It  has  a  round  smooth  shell,  of  an  olive- 
green  colour,  slightly  ciliated  on  the  anterior  margin.  Through  this 
shell  can  be  seen  its  convoluted  intestine.  The  eye  is  areolar,  and  the 
black  spot  accompanying  it  large. '   It  rather  rolls  than  swims  through 


>n  the  last.    The  shell  is  of  a  reddish  hue,  and  has  a  large  ii 
dark  band  running  across  the  centre  of  the  shell.    It  is  not  so  common 
as  the  last  species. 

CHYLE  (xvMfi),  the  product  of  digestion  formed  by  the  action  of 
the  pancreatic  juice  and  the  bile  on  the  chyme  in  the  duodenum. 
[DiansgacrsT.i 

CHYME  (x»/^»).  the  product  of  digestion  formed  by  the  action  of 
the  stomach  on  the  fooi     [DioxsnoN.] 

CICADARI-oS.     [HOMOPTBBA.J 

CICADE'LLA,  Letreille  (Cercopida,  Leach),  a  family  of  Inseota  of 
the  order  Hymxnoptera  and  section  Cicadaria.  This  family  is  syn- 
onymous with  the  Cicada  Ranatra  of  Linnjeus.  Tho  species  may  be 
distinguished  from  those  of  allied  groups  by  their  having  the  antenna) 
situated  between  the  eyes.  These  insects  are  generally  small,  and  leap 
by  means  of  their  hind  legs.     The  genera  may  be  arranged  under  two 

1.  In  the  first  section  the  head  is  hidden  by  the  pro-thorax,  which 
ia  always  very  large,  generally  much  humped,  and  has  the  posterior 
portion  produced  over  the  abdomen,  sometimes  so  as  to  completely 
cover  that  part,  or  even  extend  beyond  its  apex;  the  antennas  are 
vary  small,  and  inserted  in  a  cavity  on  the  head.  To  this  section 
belong  the  genera  Manbracii,  Tragopa,  Darmi,  Bocgditm,  and 
Centrotvi. 

There  are  perhaps  no  insects  more  remarkable  in  structure,  and 
whose  appearance  ia  mora  grotesque,  than  moat  of  the  species  of  this 


CICADELLA.  UN 

ip.     Their  peculiarity  arises  from  the  great  development  of  the 
thorax  :  Una  part  ia  sometimes  so  Ism  sa  greatly  to  exceed  in 
alt  tho  other  parts  taken  together.    We  have  selected  for  illus- 
tration two   species  of   the  genus    Bocydium,  as  being  the  most 
remarkable ;  one  of  these  is  the  Bocydmn  tintinnabidiftriH*.     In  this 
species  the  thorax  is  black  and  glossy  ;  the  posterior  part  is  elongated 
and  pointed,  and 


Fit.  1. 


whioh  bean  four 


which  ia  furnished 
with  a  little  round 
black  spherical 
body !  these  little 
globes  are  covered 
with  fine  hairs; 
the  abdomen  ia 
reddish,  and  the 
wings  are  varie- 
gated   with     the 

The  other  spe- 
ciee  is  the  Bocydi- 
umgaUrilum.  This 
species,  aa  well  as 
the  one  just  de- 
scribed,    inhabits 


ataral  length.  'our;  the  posterior 

»,  Natural  tofts.  P"*  »  elongated; 
thedtso  ia  elevated 
pressed,  but  at  the  an  mm  it  becomes 
.  and  throws  out  a  flattened  pc 
whioh  suddenly  bends  downwards  towards  the  body,  and  then 
parallel  with  it  The  wings  are  transparent,  with  the  exception  of 
the  basal  and  apical  portion  of  the  upper  ones.  Tho  principal  dis- 
tinguishing characters  of  the  genus  Bocydiuix  consist  in  the  elytra 
bang  wholly  or  partially  exposed,  that  is,  not  covsred  by  the  pro- 
thorax  I  and  the  posterior  prolongation  of  the  pro-thorax  narrowed 
and  pointed. 

Of  the  genua  Cadrotut  two  species  are  found  in  England ;  the 
more  common  species  is  C'rniroftu  cortvu/tti.  This  little  insect  is 
found  on  the  leaves  of  the  hasel  and  other  shrubs,  in  the  early 
summer  months.  It  is  about  one-third  of  an  inch  in  length,  and  of  a 
brown  colour ;  the  pro-thorax  is  prolonged  posteriorly  (this  part  is 
compressed  and  pointed,  and  extends  nearly  to  the  apex  of  the 
abdomen),  and  the  sides  are  dilated,  and  form  two  horn-like  pro- 
jections :  a  character  from  which  the  insect  has  received  in  Fiance 
the  name  of  '  Is  petit  Diable.'  The  wings  are  brownish  and  semi- 
transparent.  In  this  genus  the  wings  are  exposed,  as  in  the  laat, 
but  the  species  differ  in  having  a  risible  acutellum. 

2 .  In  the  second  section  of  the  Cieadtlia,  the  head  ia  on  a  line  with 
the  upper  surface  of  the  pro-thorax,  or  nearly  so ;  the  latter  part  is 
of  moderate  sire,  and  without  the  extraordinary  processes  which 
characterise  the  former  division — the  wings  are  consequently  always 
entirely  exposed ;  the  acutellum  is  distinct  and  of  a  triangular  form. 
To  this  division  belong  the  genera  jBtialion,  Ledra,  deem,  Cercopit, 
EiUopa,  EupUx,  Patihimia,  Jaunt,  Teltigonia,  and  some  others. 

Of  the  genus  Ctreupit  (Latreille)  we  have  many  spocies  in  this 
country.  They  are  all  small  The  largest  and  most  beautiful  of  the 
British  species  is  the  Cercopit  tvlneraia.  Thia  insect  is  about  one- 
third  of  an  inch  in  length ;  black ;  tho  upper  wings  are  obscure,  and 
have  each  two  large  red  spots  (one  at  the  bass  and  another  in  the 
middle),  and  a  fascia  of  the  same  colour  near  the  apex,  the  black 
and  the  red  being  about  equally  divided  ;  the  under  wings  are  trans- 
parent. This  species  is  not  uncommon  in  various  parte  of  the  country, 
and  ia  found  on  the  herbage  in  woods.  Cercopit  tpunaria  is  one  of 
the  most  common  insects  we  have,  being  found  in  abundance  on  the 
various  plants  in  our  gardens.  It  is  sometimes  called  the  Frog- 
Hopper,  from  its  habit  of  leaping  when  approached.  Its  colour  is 
brown,  the  under  wings  are  transparent,  the  upper  wings  have  two 
white  spots,  one  in  the  middle  and  another  towards  the  apex.  The 
larva  in  form  resembles  the  perfect  insect,  except  that  it  is  destitute 
of  wings ;  it  is  soft  and  of  a  greenish  colour,  and  is  always  found  on 
the  leaves  of  plants,  inclosed  in  a  frothy  liquid,  with  which  it  surrounds 
itself,  probably  as  a  protection  against  the  sun's  rays.  Thia  frothy 
liquid  is  commonly  known  in  England  by  the  name  of  Cuckoo-Spit, 
and  in  France  it  ia  called  Craohat  de  Grenouille.  The  pupa  differs 
only  from  the  larval  in  having  rudimentary  wings;  the  perfect  insect 
is  about  three-sixteenth  a  of  an  inch  in  length. 

The  characters  of  the  genus  CrrcopU  are : — Antenna)  with  the 
third  joint  conical,  and  terminated   by  an  inarticulate  seta ;  head 
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furnished  with  ocelli  This  genua  was  established  by  Fabricius,  and 
has  lately  been  subdivided.  The  insect  last  described  belongs  to 
cine  of  these  sub-genera  (Aphrophora  of  Germar),  in  which  the 
aead  has  the  posterior  margin  concave,  and  the  ocelli  are  more 
widely  separated  than  in  the  genus  Cercopis  as  now  restricted.  The 
characters  of  some  other  sub-genera  will  be  found  in  a  paper  by  Mr. 
Lewis,  in  the  first  part  of  the  '  Transactions  of  the  Entomological 
Society/ 

The  genus  Ciccus  differs  from  Cercopis  principally  in  the  species 
haying  the  seta  of  the  antenna)  articulated,  and  composed  of  five 
joints ;  the  anterior  part  of  the  head  usually  projects. 

CICELY.    [Mtbahis.] 

CICE'NDIA,  a  genus  of  plants  belonging  to  the  natural  order 
Gentianocece.  It  has  a  4-parted  funnel-shaped  corolla,  without  glands 
•r  any  corona,  eventually  twisted  over  the  capsule ;  the  calyx  4-lobed, 
tubular;  the  stamens  4;  the  anthers  erect,  not  twisted;  the 
stigma  capitate,  undivided ;  the  capsule  single,  or  imperfectly  2-celled. 
The  species  of  this  genus  were  formerly  referred  to  Gentiana  and 
Exacum. 

C.  hyssopifolium  has  an  herbaceous  stem  4-sided,  with  the  angles 
lightly  winged ;  the  flowers  6  or  8  together  in  axillary  whorls,  each 
furnished  with  a  linear  spathulate  bract ;  the  calyx  6-cleft,  permanent, 
and  closely  embracing  the  base  of  the  mature  capsule.  This  is  a 
common  plant  in  many  parts  of  the  East  Indies,  and,  like  the  whole 
of  the  order  to  which  it  belongs,  the  plant  possesses  a  bitter  principle, 
though  not  so  intense  as  some  of  its  allies.  It  is  employed  by  the 
natives  of  India  as  a  stomachic,  and  is  administered  in  the  form  of 
decoction  or  powder.  In  addition  to  the  tonic  action,  it  is  said  to  act 
as  a  laxative. 

C.  JUiformis  (Exacum  jUiforme  of  Smith  and  others)  has  the  calyx 
4-lobed,  half-tubular,  adpressed  to  the  Bubglobose  tube  of  the  corolla ; 
lobes  ovate,  acute ;  stem  thread-shaped,  forked ;  flowers  solitary,  on 
long  stalks.  It  has  yellow  flowers,  and  is  a  native  of  Europe.  It 
is  found  in  damp  sandy  places  in  England  and  Ireland. 

In  their  cultivation  the  species  of  Cicendia  require  the  same 
treatment  as  Gentians. 

(Babington,  Manual;  Lindley,  Flora  Medico.) 

CICE'R,  a  genus  of  Leguminous  or  Fabaceous  Plants  allied  to 
the  Vetch.  A  5-lobed  calyx  which  projects  on  the  upper  side,  and 
an  inflated  2-seeded  pod  with  tuberculated  seeds,  give  its  character. 
One  species,  Cicer  arietinum,  the  Chick-Pea,  a  native  of  Egypt  and 
the  Levant,  is  cultivated  in  the  south  of  France  for  its  seeds,  which 
bear  a  striking  resemblance  to  a  ram's  head.  They  have  for  ages 
been  a  common  food  in  the  eastern  parts  of  the  world,  but  their 
taste  is  unpleasant  to  Europeans.  It  is  an  annual,  and  bears  pale 
violet  solitary  flowers.  Two  or  three  other  species  are  known  to 
botanists. 

The  most  remarkable  circumstance  about  C.  arietinum  is,  that 
during  the  heats  of  summer  its  leaves  and  stem  exude  little  viscid 
drops,  which,  on  evaporation,  leave  behind  crystals,  nearly  pure,  of 
oxalic  acid.  Its  grateful  refrigerating  qualities  are  owing  to  this 
acid.  Persons  who  walk  through  the  fields  where  it  grows,  with 
common  leather  shoes,  find  them  destroyed  by  the  acid. 

CICHORA'CE^E,  one  of  the  primary  subdivisions  in  the  system  of 
Jussieu  of  the  natural  order  Composite.  It  is  characterised  by  the 
absence  of  albumen  in  the  seed ;  the  seeds  are  erect,  the  corollas 
ligulate,  the  juice  milky.  The  plants  included  under  this  division  by 
Jussieu  belong  to  De  Candolle's  Ligulijlora.  The  Oichoracea  in  their 
anatomical  structure  closely  resemble  the  Campanulacea ;  they  also 
resemble  that  order  in  their  physical  properties.  Both  orders  pro- 
duce a  milky  juice,  possessing  in  some  species  powerful  medical 
properties.  This  juice  in  the  Oichoracea  has  a  bitter  and  astringent 
taste,  and  possesses  narcotic  properties.  It  is  found  in  the  Cichorium 
Jntybus,  the  common  Succory  [Cichorium],  and  in  the  cultivated  and 
wild  Lettuce.  [Lactuca.]  From  the  latter  plants  the  juice  has  been 
obtained  under  the  name  of  Lactucaricum,  and  used  as  a  narcotic, 
instead  of  opium.  Many  of  the  species  of  Oichoracea  secrete  starch 
in  large  quantities,  and  are  used  as  articles  of  diet,  as  the  Endive, 
Scorzonera,  Tragopogon,  or  Salsafy,  Ac.  The  root  of  the  Dandelion 
(Taraxacum  Dens  Leonis)  is  used  as  a  tonic  and  purgative,  and  has 
been  recommended  in  disorders  of  the  stomach.  [Lbontodon.] 
The  British  genera  of  Composite  belonging  to  this  division  are  as 
follows : — 

Section     I.  Lapsanea. 

Lapsana. 
Section  IL  Hyoseridea. 
Arnoseris. 
Cichorium. 
Section  IIL  Hypocharidea. 
Hypocharis. 
Achyrophorus. 
Section  IY.  Scorzonerea. 
Thrincia. 
Leontodon, 
Opormia. 
Tragopogon, 
Picrie. 
Helminthia, 


Section  V.  Lactucea, 
Lactuca, 
Leontodon. 
Barkhausia. 
Crepis. 
Sonchus. 
Mulgedium. 
Section  VI.  Hicracea. 

Hieracium. 

The  geographical  distribution  of  Cichoracece  is  generally  similar  to 
that  of  Composite,  but  they  are  found  in  greatest  numbers  in  cold 
climates,  and  in  this  respect  are  the  representatives  of  the  Corym- 
bifera,  which  are  most  abundant  in  hot  climates.    [Cobykbife&b.] 

(Lindley,  Natural  System;  Babington,  Manual  of  British  Botany.) 

CICHORIUM,  a  genus  of  plants  belonging  to  the  tribe  Oichoracea 
and  the  natural  family  Composita.  The  species  are  known  by  the 
common  names  Chicory,  Succory,  and  Wild  Endive.  De  Theis 
derives  the  name  from  Chikouryeh,  stated  by  Forskal  to  be  the 
Arabic  name.  The  name  Endivia  seems  to  be  derived  from  another 
Arabic  name,  Hindibeh.  The  genus  Cichorium  consists  of  only  a  few 
species  found  in  the  temperate  parts  of  Asia,  the  Mediterranean 
region,  and  in  Europe.  It  has  a  double  involucre,  of  which  the 
exterior  is  5-  and  the  interior  8-leaved,  with  the  leaflets  united  at  the 
base ;  pappus  crown-like,  formed  of  many  pale®,  shorter  than  the 
achenium.    Receptacle  naked  or  pitted.    Flowers  blue. 

C.  Intybus,  found  in  uncultivated  places,  dry  pastures,  and  roadsides 
in  Europe,  has  two  or  more  heads  of  flowers,  crowded,  sessile  or 
stalked,  floral  leaves  lanceolate,  subamplexicaul,  broader  at  the  base, 
pappus  much  shorter  than  the  achenium. 

C.  Endivia,  the  Common  Endive,  cultivated  throughout  Europe,  is 
supposed  to  have  been  introduced  from  India,  where  it  is  well  known 
by  its  name  of  Kasnee.  This  species,  like  the  former,  has  two  or 
more  heads,  sessile  or  stalked,  but  with  the  floral  leaves  broad-ovate, 
cordate  at  the  base  and  amplexicaul,  pappus  four  times  shorter  than 
the  achenium.    [Chicory  ;  Endive,  in  Arts  and  So.  Div.] 

CICINDE'LIDjE,  a  family  of  Coleopterous  Insects  of  the  section 
Adephaga  and  sub-section  Geodephaga.  The  true  Carnivorous  Beetles 
are  included  in  a  large  section  called  Adephaga,  all  the  species  of 
which  group  may  be  distinguished  by  their  having  six  palpi.  The 
section  Adephaga  is  divided  into  two  sub-sections,  the  Geodephaga 
and  the  Hydradephaga.  The  former  obtain  their  subsistence  on  the 
land  and  the  latter  in  the  water.  The  structure  of  the  insects  ui 
these  two  groups,  in  order  to  suit  them  to  their  habits,  is  therefore 
of  necessity  essentially  different  (as  far  as  secondary  characters  of 
form,  &c,  are  concerned),  the  former  being  formed  for  running  and 
the  latter  for  swimming.  In  the  number  of  joints  to  the  tarsi 
(which  is  always  five),  and  the  antennas  (which  is  eleven),  and  the 
parts  of  the  mouth,  they  are  however  alike;  these  latter  are 
generally  considered  primary  characters.  To  make  ourselves  more 
clearly  understood,  we  may  compare  the  section  Adephaga  among 
Beetles  to  the  Oarnivora  among  the  Mammalia  ;  the  Geodephaga  to 
the  bears,  weasels,  dogs,  and  cats;  and  the  Hydradephaga  to  the 
seals  and  otters.  We  may  again  carry  our  simile  further  by  com- 
paring the  Cicindelida  to  the  cats  or  tigers,  the  beetles  belonging  to 
tins  family  being  pre-eminently  voracious. 

The  Cicindelida  are  divided  into  two  groups — those  species  in 
which  the  emargination  of  the  mentum  is  furnished  with  a  tooth  or 
pointed  process  in  the  middle,  and  those  in  which  this  process  is 
wanting.  To  the  first  group  or  section  belong  the  genera  Manticora, 
Platycheile,  Megacephala,  Oxycheila,  Iresia,  Cicindela,  Dromica, 
Euprosopus,  and  Ctenostoma;  and  to  the  second  section  belong  the 
genera  Therates,  Tricondyla,  and  CoUiurus. 

The  typical  genus  of  the  family  we  are  treating  of  is  Cicindela, 
and  in  this  genus,  as  is  generally  (if  not  always)  the  case  in  typical 
genera,  the  species  have  a  wide  geographical  range,  and  are  very 
numerous.  Taking  Dejean's  '  Catalogue  as  our  guide,  we  find  the 
genus  Cicindela  containing  upwards  of  200  Bpecies,  and  the  number 
of  species  contained  in  all  the  other  genera  taken  together  is  about 
forty.  The  species  of  Cicindela  are  found  in  every  quarter  of  the 
globe,  whereas  the  other  genera  mentioned  are  very  local ;  they  are 
all  extra-European,  some  being  entirely  confined  to  Africa,  several  to 
South  America,  and  others  to  India. 

The  technical  generic  characters  of  Cicindela  are: — Labial  palpi 
moderately  long,  in  this  respect  not  exceeding  the  maxillary  palpi ; 
last  joint  of  all  the  palpi  truncated  at  the  apex,  and  about  the  same 
width  as  the  preceding  joints ;  three  basal  joints  of  the  anterior 
tarsi  dilated  in  the  males,  and  covered  beneath  with  a  velvet-like 
substance. 

As  regards  the  form,  the  most  striking  character  of  the  Cicindela 
is  the  great  projection  of  the  eyes;  the  jaws  are  very  long  and 
sharply  pointed,  and  furnished  on  the  inner  side  with  three  tooth- 
like processes;  the  head  is  generally  equal  in  width  to  the  thorax, 
or  sometimes  exceeding  it ;  the  thorax  is  either  somewhat  cylindrical 
or  rather  depressed  and  nearly  square,  and  is  transversely  indented 
before  and  behind.  The  elytra  are  generally  rather  depressed,  and 
almost  double  the  width  of  the  thorax ;  the  legs  and  antenna  are 
long  and  slender. 

The  colouring  of  the  Cicindela  is  generally  rich  and  metallic ;  the 
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upper  surfcufl  is  usually  more  or  Ism  shagreened,  tod  hence  is  not 
glossy ;  the  under  surface  is  glossy,  and  generally  sparingly  covered 
with  hairs  of  a  pale  colour. 

With  respect  to  their  habits,  it  has  been  before  remarked  that  the 
CirindtUt  are  extremely  voracious ;  we  may  add,  they  are  very 
active,  and  almost  always  take  to  the  wing  when  approached,  and 
hence  an  caught  with  difficulty ;  their  flight  ia  however  short  The 
situations  which  they  inhabit  are  generally  sandy  plains  or  heaths, 
lea  the  sea-shore  or  the  shores  of  rivers,  Ac. ;  but  some  of 


Six  species  of  the  genus  Cieindda  have  been  found  in  England,  of 
which  the  most  common  ia  Cicindcla  campatrii.  This  insect  ia 
found  more  or  less  abundantly  throughout  the  country,  and  is  very 
common  in  the  neighbourhood  of  London;  it  is  rather  more  than 
half  an  inch  in  length,  and  of  a  bright  green  colour ;  the  anterior  and 


glossy  and  of  a  blue-green  colour ;  the  wing-cases  are  each  sdorned 
with  six  cream-coloured  spots,  one  on  the  shoulder  or  outer  angle, 
another  at  tie  apex,  three  on  the  outer  margin  at  nearly  equal 
distances  apart,  and  one  on  the  disc,  a  little  lower  down  than  the 
third  marginal  spot  from  the  shoulder. 

The  larva  of  this  insect  U  very  well  known,  and  may  be  found 
almost  at  any  time  during  the  summer  in  sandy  situations.  It  lives 
in  cylindrical  burrows,  varying  from  six  inches  to  a  foot  in  depth, 
these  burrows  being  excavated  by  itself.  Like  the  perfect  insect,  it  is 
vary  voracious,  and  in  fine  weather  may  be  seen  with  its  head  on  a 
level  with  the  surface  of  the  soil,  lying  in  wait  for  any  insect  which 
may  happen  to  crawl  over  its  cell.  Its  form  is  remarkable ;  the  head 
la  very  large  and  slightly  concave ;  the  jaws  are  also  large  and  curved 
upwards ;  the  body  ia  furnished  with  six  legs,  attached  to  the  first 
three  segments,  and  is  humped  near  the  middle  of  the  back,  at  which 
part  there  are  two  tubercles,  each  of  which  is  furnished  with  a  horny 
nook ;  these  hooks  and  the  body  being  naturally  of  a  bent  shape, 
enable  the  animal  to  sustain  its  position  at  the  top  of  the  cell,  or  to 
ascend  and  descend  very  quickly  :  the  concave  head  and  the  recurved 
mandibles  form  a 
bind  of  natural 
basket,  in  which 
the  soil  ia  brought 
to  the  mouth  of 
the  cell  during  the 
progress  of  its  ex- 
Four  other  Bri- 
tish species  of  the 
genus  Cicindila 
—  O.  tylvatita, 
C.  mariiima,  O. 
aprica,  and  C. 
tylvtcola,  have 
White  or  cream- 
coloured  spots  in 
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In  some  exotic  species  of  Oicindda  the  elytra  are  adorned  with 
numerous  spots ;  eleven  ia  the  greatest  number  we  have  found ;  of 
these,  however,  three  or  four  are  often  obliterated,  and  the  others  are 
joined  (two  or  three  together)  so  as  often  to  form  three  irregular 
shaped  oblong  dashes  or  fascia). 

In  some  Instances  the  markings  run  one  into  the  other,  so  that 
there  ia  more  white  than  ground-colour ;  and  in  one  species,  no* 
before  us,  the  wing-cases  are  entirely  white.  These  markings  vary  but 
slightly  in  individuals  of  the  same  species. 

The  Ciemddida,  in  most  arrangements  of  insects,  form  the  first 
family  of  the  CoUoptcra. 

CICONIA  {Briason),  a  genua  of  Birds  belonging  to  the  family 
Ardeida,  and  including  the  species  popularly  sailed  Storks.  The 
genua  has  the  following  characters  : — Bill  long,  straight,  subcylindri- 
oal,  in  form  of  an  elongated  cone,  pointed,  trenchant,  butt  (arete) 
rounded,  of  equal  height  with  the  bead  ;  lower  mandible  a  little  curved 
upwards.  Nostrils  slit  longitudinally  in  the  horny  substance  of  the 
bill,  placed  near  the  base.  Byes  surrounded  with  a  naked  space, 
which  does  not  communicate  with  the  bill ;  the  face,  the  space  round 
the  eyes,  Or  a  part  of  the  neck,  often  naked.  Feet  long  ;  three  toes 
forward,  united  by  a  membrane  up  to  the  first  joint,  the  posterior  toe 
articulated  on  the  same  level  with  the  other* ;  nails  short,  depressed, 
without  dentilations.  Wings  moderate ;  the  Brat  quill  shorter  than 
the  second,  which  is  rather  shorter  than  the  third,  fourth,  and  fifth, 
which  are  the  longest.    (Temminck.) 


the  variation1.  II  the  markings. 


campcttrii,  but 
thoy  are  joined 
together  in  pairs; 
the  two   towards 


wing-case  form  a 
curved  dash  which 
surrounds  the 

shoulder;  the  one 
on  the  disc  of  the 
elytron  and  that 
at  the  margin 
nearest  it  are  also 
joined,  and  form 
a  bent  fascia,  and 
the  two  at  the 
apex  form  a  bent 
dash,  which  fol- 
lows the  outline  of 
tatioe  that  pait  of  tne 

25  .     wing-case.        This 

/**   disposition  of  the 

jvlUary  palpi;   markings, namely, 

-    a  lunular  spot  at 

the  shoulder,  a 
bent  fascia  in 
the   middle,    and 


another  lunular  spot  at  the  apex  of  the  elytron.  Is  that  which 
most  commonly  found  in  the  species,  and  the  mast  common  colour 
is  brownish-bronze ;  such  is  the  Dolour  of  O.  noritima,  C.  ftporta, 
and  C.  tytvicol a  ;  the  latter  sometimes  varies  to  a  green  bus. 


M.  Temminck  observes  that  the  Storks  live  in  marshes,  and  feed 

principally  on  reptiles,  frogs  and  their  spawn,  ss  well  as  fishes,  small 
mammiferous  animals,  and  young  birds.  They  are,  in  all  the  coun- 
tries of  the  world  where  they  occur,  a  privileged  race  on  account  of 
their  utility  and  of  the  havoc  they  make  among  noxious  animals. 
Their  migration  takes  place  in  great  flocks :  they  are  easily  tamed. 
The  moult-is  autumnal.  The  sexes  do  not  differ.  All  the  species 
<  make  a  clattering  noise  with  their  bills. 

I  The  species  best  known  are  the  White  Stork  (Oieonia  alba),  and 
the  Black  Stork  (C.  mjjro),  both  of  which  are  British  birds.  We 
select  the  former  as  an  example  of  that  part  of  the  genus  which  con- 
sists of  the  Storks  properly  so  called. 

The  White  or  Common  Stork  is  the  nt\oeyai  of  Aristotle 
and  the  Greeks;  Gicania  of  the  Romans;  Cicogna,  Cicogna  Bi- 
anca,  and  Zigognia 
of  the  Italians  ; 
Cicogne  and  Ci- 
gogne  Blanche  of 
the  French ;  and 
Weisser  Storoh  of 
the  Germans. 

C.    alia    (Ardta    . 

OUonia,  Montague), 

the    White   Stork, 

or  Common  Stork. 

It    bas     the    bill 

straight,     smooth  ; 

naked  skin  of  the 

cheeks  very  small, 

and  not   communi. 

eating  with  the  bill. 

Plumage         white. 

Head,     neck,     and 

all  the  parte  of  the 

body,  pure   whit*; 

scapulars    and  the 

wings   black ;     bill 

and  feet  red;  naked 

akin     around     the 

eyes      black ;      iris 

brown.      Length  -  3 

feet  5  or  6  inches. 

Young. — The  tnr- 

V  -—'    nisbed  black  of  the 

wings  is  tinged  with 

brown  in  the  young 

Common  Statk  {Citonla  aiba).  birds,  and  the  bill 

of  a  reddish-black. 

Habile,  Food,  Reproduction,  4c.— Assured  by  the  kindness  with 

Which  it  is  treated,  in  requital  for  its  aervices  in  clearing  the  land  of 

dead  as  well  as  living  nuisances,  the  White  Stork  approaches  tha 
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dwellings  of  man  without  fear.  In  Holland  and  German;  especially, 
the  bird  is  treated  aa  a  weloome  guest,  and  there,  as  indeed  elsewhere, 
it  annually  returns  to  the  neat  width  has  cradled  man;  generations, 
on  the  steeple,  on  the  turret,  on  the  false  chimney  that  the  Hollander 
haa  erected  for  ita  aite,  in  the  box,  or  on  the  platform  which  the 
German  has  placed  for  ita  use.  The  stump  of  a  decayed  tree  ia  some- 
times chosen  by  the  bird,  and  the  neat  ia  made  of  sticks  and  twigs,  on 
which  are  laid  from  three  to  fire  cream-coloured  or  yellowish-white 
eggs,  about  the  size  of  those  of  a  goose.  The  incubation  continues 
* —  a  month,  at  the  expiration  of  which  period  the  young  are  hatched, 


other  reptiles,  mice,  moles,  worms,  insects,  eels,  the  young  of  docks 
and  other  waterfowl  occasionally,  and  even  partridges,  according  to 
H.  Temminck,  are  devoured  by  these  birds.  In  the  continental  towns 
domesticated  Storks,  which  have  been  taken  from  the  nest  when  young, 
may  be  often  seen  parading  about  the  markets,  where  they  are  kept 
as  scavengers  to  clear  the  place  of  the  entrails  of  fish  and  other  offal, 
which  they  do  to  the  satisfaction  of  their  employers. 

Geographical  Distribution.— The  arrival  of  the  Stork  in  Europe 
takes  place  in  the  spring.  In  Seville  it  ia  very  common  ;  but,  accord' 
ing  to  the  Prince  of  Canino,  it  is  very  rare  and  only  an  accidental 
visitor  near  Rome.  Though  so  common  in  Holland,  it  very  rarely 
arrives  in  Britain.  The  general  drainage  of  our  marshes  may  have 
something  to  do  with  this,  but  ia  hardly  sufficient  to  account  for  so 
striking  a  difference  in  die  migrator;  distribution  of  the  bird,  more 
especially  as  it  proceeds  to  higher  latitudes;  for  it  regularly  visits 
Sweden  and  the  north  of  Russia,  and  breeds  there.  The  winter  is 
passed  b;  the  bird  in  the  more  genial  climates  of  Asia,  and  in  the 
northern  part  of  Africa,  Egypt  especially.  Those  who  have  seen 
these  birds  in  the  act  of  migration,  speak  of  their  numbers  as  very 
large  '■  thus  Belon  remarks,  that  the  Storks  are  never  seen  in  flocks 

ccpt  when  they  arc  in  the  air ;  and  he  relates  how,  being  at  Abydc  ~ 
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Egypt ;  and  he  states  that  each  of  the  flocks  was  half  a  mile  in 
breadth,  and  occupied  three  hours  in  passing  over.  The;  have  been 
occasionally  seen  in  considerable  numbers  in  Great  Britain,  but  the 
instances  in  which  they  have  been  killed  are  few. 

Utility  to  man. — The  utility  of  this  bird  to  man  in  clearing  away 
noxious  «nini»l»  and  filth  has  given  it  a  claim  to  protection,  that  has 
rendered  it  quite  at  its  ease  in  his  presence  wherever  that  protection 
has  been  afforded. 

G.  nigra  {Ardea  nigra),  the  Black  Stork,  CJgogneNoir  of  the  French. 
Like  the  last  this  species  la  a  migrator;  bird.     It  passes  the  winter  in 


out  onl;  four  authentic  instances  in  which  thia  bird  has  been  shot  in 
England. 

M.  Temminck  remarks  that  all  those  gigantic  species  of  foreign 
Storks  arranged  by  systematista  under  the  name  of  Myettria,  have  the 
same  external  characters  with  the  European  Storks,  the  same  manners 
and  the  same  habits,  and  he  further  refers  to  the  fact  that  Illiger  in 
his 'Prodromua'  haa  given  his  opinion  that  the  genera  Myctena  and 
Cieonia  ought  to  be  united. 

Mr.  Selby,  after  giving  the  characters  of  the  genus  Cieonia,  says, 
"  My  readers  will  observe  that  these  generic  characters  are  not 
applicable  to  all  the  spades  of  the  genus  Cieonia,  of  Bechstein,Cuvier, 
Temminck,  end  Wsglor,  but  onl;  to  that  group  of  which  C  alba  may 
be  considered  the  type.  The  larger  species,  namely,  C.  Marabou, 
Argaia,  Myettria,  &a,  seem  to  me  possessed  of  characters  sufficiently 
distiuct  to  warrant  such  a  separation,  a  fact  indeed  admitted  by  the 
necessity  under  which  these  authors  have  found  themselves  of  sub- 
dividing their  genua  into  sections." 

Of  these,  the  three  gigantic  species  of  Stork  remarkable  for  the 
comparative  nakedness  of  the  head  and  neck,  a  kind  of  pouch  which 
hangs  externally  in  front  of  the  neck,  and  a  sort  of  vesicular  apparatus 
or  portion  of  skin  at  the  back  of  the  nock  which  can  be  inflated  by 
the  bird,  and  the  greater  enlargement  of  the  bill,  deserve  especial 
notice.  These  extraordinary  and  uncouth-looking  birds  are  natives 
of  Africa  and  the  eastern  parts  of  Asia,  and  have  only  been  known  to 
modern  naturalists  within  the  last  fifty  or  sixty  years. 

Ivee  in  his  voyage  to  India(l 773)  made  known  a  gigantic  grallatorial 
bird,  from  which  Dr.  Latham  described  -the.  Adjutant  of  the  British 
residents  at  Calcutta  (the  Argaia  of  the  natives),  with  the  name  of  the 
Gigantic  Crane.  At  the  same  time  he  noticed  the  observations  made 
by  Smeathman,  the  African  traveller,  on  the  habits  of  a  bird  seen  by 
the  latter  on  the  western  coast  of  that  quarter  of  the  globe.  Gmeliu 
upon  this  information  founded  a  species,  Ardta  dubia,  and  Latham, 
who  had  figured  the  bird,  and  related  some  additional  particulars  of 
its  habits  in  the  first  supplement  to  his  'Synopsis'  (1787),  changed 
the  nameinhis  'Index  Ornithologicus'  to  Ardta  Argaia.  Mr.  Bennett, 
who  adverts  to  these  points,  proceeds  thus:  "Mr.  Marsden,  in  his 
'  History  of  Sumatra,'  makes  mention  of  a  bird,  called  by  the  natives 
of  that    island    Boorong-Cambing,    or    Boorong-Oolsr,    which    wss 
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general];  believed  to  be  of  the  same  species  with  the  Adjutant  of 
Bengal.  Dr.  Horsfield  however,  in  a  paper  published  in  the  13th 
volume  of  the  'Linnajan  Transactions,  separates  a  Javanese  bird, 
which  is  probably  the  same  with  the  Siimatran,  as  a  distinct  species. 
Subsequently  M.  Temminck,  in  his  '  Planches  Colorless,'  has  shown 
that  the  African  species  diners  in  several  essential  particulars  from 
that  of  the  continent  of  India,  and  still  more  remarkably  from  that 
of  Java  and  the  neighbouring  islands.  By  his  figures  of  the  three 
species,  all  taken  from  living  specimens,  he  has  so  clearly  determined 
their  characters  that  it  is  scarcely  possible  they  should  ever  again  be 
confounded.  In  one  point  however  he  has  himself  given  rise  to  n 
different  kind  of  confusion,  that  of  their  nomenclature.  They  all 
furnish,  in  mors  or  less  perfection,  the  beautiful  plumes,  superior  in 
estimation  even  to  those  of  the  ostrich,  known  by  the  name 'of  Mara- 
bous, from  their  appellation  in  Senegal  But  those  of  the  Indian 
species  being  far  superior  to  the  others,  M.  Temminck  has  thought  fit 
to  transfer  to  that  bird  the  name  of  C.  Marabou,  and  to  rob  it  of  ita 
native  appellation,  Argaia,  which  he  has  bestowed  upon  the  African. 
The  consequence  of  this  perversion  of  their  native  names  has  been 
such  as  might  have  been  expected.  In  the  late  edition  of  his  '  Rogue 
Animal,'  M.  Cuvier  quotes  the  C.  Marabou  of  Temminck,  with  the 
characters  of  the  Indian  bird,  as  a  native  of  Senegal ;  white  he  states 
the  C.  Argaia  ot  the  same  author,  to  which  he  attributes  the  characters 
of  the  African  species,  to  be  brought  from  India.  Nothing  could 
more  strongly  evince  the  necessity  of  restoring,  as  Mr.  Vigors  had 
previously  done,  in  the  Appendix  to  Major  Dunham's  '  Travels  in 
Africa,'  the  name  of  Argaia  to  the  Indian,  and  that  of  Marabou  to 
the  African  species." 

C.  Marabou,  Vigors.     M.  Temminck  has  clearly  pointed  out  the 
differences  between  this  species  and  the  Indian  Argaia.     The  Africau 
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;o  than  the  Indian  A  rgala,  the  latter  sometimes 
n  feet  in  height,  ,■■■■- 
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exceeds  five  feet,  even  when  the  neck  is  elongated.  The  bill  of  the 
A  rgala  is  enlarged  in  the  middle,  the  culmen  of  the  upper  mandible 
and  the  edges  of  the  lower  form  a  curved  line  from  the  base  to  the 
apex;  in  the  Mara- 
bou the  lines  are 
straight  and  the  bill 
is  regularly  conical; 
the  nostrils  of  the 
Indian  bird  are  ovate, 
those  of  the  African 
species  are  oblong. 
The  iris  of  the  for- 
mer approaches  to 
pure  white ;  that  of 
the  latter  is  dull- 
brown.  The  cervical 
or  sternal  pouch 
often  hangs  down 
more  than  a  foot  in 
the  A  rgala •  in  the 
Marabou  it  ia  much 
shorter.  The  back 
and  wings  of  the 
Argaia  are  dull- 
black ;  in  the  Mara- 
hou  there  is  a  greenish 
tinge  on  the  black  of 
the  back,  with  the 
exception  of  the 
larger  wing-coverts 
and  the  secondaries, 
which  are  of  a  more 
decided  black,  edged 
or  less  broadly 
and  distinctly,  ac- 
cording to  the  age  of 
the  individual,  with  AMcai 
pure   white 

In  the  young  birds  these  last  distinctions  are  Imperceptible.  In  both 
species  the  bill  is  inclined  to  livid  yellow  in  colour,  and  is  more  or  less 
spotted  with  black  towards  the  base,  as  is  the  head,  which  ia  dusky. 
When  the  bird  is  at  rest  the  pouch  as  well  as  the  neck  are  of  a  pale 
flesh-colour,  but  when  it  is  excited  they  acquire  a  redder  tinge.  These 
parts  are  sparingly  covered  with  a  few  scattered  brownish  hairs,  most 
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i  tho  earl; 
e  uu  in  oiaca ;  uio  unaer  purs  pure  white, 
e  especially  the  under  tail  coverts,  which  afford  the  beautiful 
plumes.  These  are  aometimes  of  a  grayish  slate-colour  in  the  Indian 
species ;  but  the  white  of  the  African  feathers  is  not  so  clear  and 
brilliant  as  that  of  the  Indian  plumes,  to  which  a  decided  and  just 

E  reference  in  given.  The  natural  colour  of  tbs  legs  is  dusky  black, 
ut  in  living  birds  these  limbs  are  generally  whitened  by  the  dust 
ehaken  out  of  the  plumage  and  other  excrement. 

Geographical  Distribution  of  the  Marabou. — Nearly  the  whole  or 
Tropical  Africa  to  the  Cape  of  Good  Hope,  where  it  ia  not  common. 
(Temminck.)  Banks  of  the  Nile.  (Happen.)  Neighbourhood  of  the 
large  towns  of  the  interior.  (Denhsm.)  Western  coast.  (Smsathman.) 
Habits,  Food,  tc.— Nesrly  resembling  those  of  the  White  Stork, 
like  which  it  is  privileged,  on  account  of  its  utility  as  a  scavenger  in 
freeing  the  villages  and  towns  of  offensive  substances,  like  its  Indian 
congener.  Ita  omnivorous  voracity  is  well  described  by  Denham. 
Where  carrion  and  filth  are  scarce,  reptiles,  small  birds,  and  email 
quadrupeda  fall  victims  to  its  appetite.  Theae  are  usually  swallowed 
entire.  Smsathman  gave  to  Dr.  Latham  an  anecdote  of  a  domesticated 
individual  which  roosted  very  high  among  the  silk-cotton  trees,  and 
would  descry  the  servants  bringing  the  dishes  to  the  dinner-table,  from 
a  distance  of  two  or  tbree  miles  from  its  perch.  It  stood  behind  ita 
master's  chair  waiting  to  be  fed,  and  occasionally  helped  itself,  not- 
withstanding the  guardianship  of  the  servants  who  carried  switches 
to  prevent  its  snatching  the  meat,  which  it  nevertheless  sometimes 
contrived  to  do  :  in  this  way  it  had  been  known  to  swallow  a  boiled 
fowl  at  a  single  mouthful.  Besides  the  pouch,  the  skin  at  the  back  of 
the  neck  can  be  inflated  so  as  to  have  somewhat  the  appearance  of  a 
counterpoise  to  tho  former.  When  the  sun  is  shining  upon  the  bird 
we  have  observed  this  latter  pouch,  if  pouch  it  may  be  called,  very 

Eromioent,  apparently  from  the  rarefaction  of  the  air.  The  bird  flics 
igh  and  roosts  high,  probably  for  the  purpose  of  taking  in  a  large 
area  of  observation,  to  enable  it  to  perceive  those  objects  on  which  it 
feeds.  Hay  not  these  pouches  assist,  balloon  like,  m  supporting  or 
balancing  lie  great  bead  and  bill  1  Living  specimens  of  the  White 
and  Black  Stork,  the  Marabou,  Jabiru,  and  American  Haguari  are 
now  in  the  Gardens  of  the  Zoological  Society,  Regent's  Park. 

CICUTA,  a  genus  of  plants  belonging  to  the  natural  order  Umbclli- 
ftrtXy  the  sub-order  Orthotpermea,  and  the  tribe  Amminftr-  It  has  a 
calyx  of  G  leaf-like  teeth ;  the  petals  obcordate,  with  an  indexed 
point;  the  fruit  subdidymous ;  the  carpels  with  G  equal  broad 
flattened  ridges,  the  lateral  marginal ;  the  vittpj  solitary. 

G.  virma,  the  Water-Hemlock,  is  a  wild  poisonous  plant  found 


occasionally  by  the  aides  of  ditches  sod  ponds.    It  is  a  perennial  plant, 
With  a  large  fleshy  white  root  covered  externally  with  fibres,  and 
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divided  internally  into  several  low  chambers  filled  with  a  milky  or 
yellowish  juice.  The  stem  is  erect,  hollow,  cylindrical,  striated,  and 
2  or  3  feet  high.  The  leaves,  especially  the  lower  ones,  are  decom- 
posed or  thrice-pinnated ;  the  leaflets  are  narrow,  lanceolate,  deeply 
and  irregularly  toothed.  The  umbels  are  usually  destitute  of  invo- 
lucre, or  if  they  have  one  it  is  nothing  but  a  single  linear  bract ;  the 
partial  umbels  have  several  such  bracts.  The  flowers,  which  are 
white,  have  the  ordinary  umbelliferous  structure.  They  are  succeeded 
by  globular  double  fruit,  crowned  by  the  style  and  five  teeth  of  the 
calyx,  and  showing  on  each  of  their  convex  faces  five  salient  simple 
angles.  Its  medicinal  properties  are  similar  to  those  of  common 
Hemlock  [Coniuh],  but  more  energetic.  Ita  roots  have  been  mistaken 
by  children  and  country  folks  for  parsnips,  and  have  been  eaten  with 
fatal  consequences. 

CIDARIS,  a  genus  of  Star- Fishes  belonging  to  the  family  Bckvuidir. 
It  has  a  globose  body;  mouth  and  anus  nearly  equal;  ambulacra 
continuous  from  mouth  to  anus,  which  are  both  centra],  the  former 
below,  the  latter  above ;  the  spiniferoua  tubercles  perforate,  the  spines 
of  several  forms. 

C.  papillata,  the  Piper,  is  a  British  species,  and  is  the  most  elegant 
of  our  native  sea-urchins,  but  at  the  same  time  the  rarest  It  is  found 
off  the  island  of  Zetland.  It  is  always  found  in  company  with  the 
Tuak  {OadvM  brotnua),  a  fish  that  ia  never  found  but  on  rocky  ground. 
It  ia  covered  with  two  sorts  of  spines ;  one  set  long,  the  other  ahort 
The  longer  ones  are  ordinarily  an  inch  or  an  inch  and  a  half  in  length. 
In  Zetland  it  is  said  they  have  been  caught  with  the  spines  a  foot  long. 

(Forbes,  BritM  Star-FMa.) 

CI'LIA,  in  Anatomy,  small  moving  organs  found  on  the  surface  of 
the  tissues  of  most  animals,  resembling  hairs,  and  requiring  the  use  of 
the  microscope  to  be  distinctly  observed.  They  are  mostly  found  on 
tissues  which  are  in  contact  with  water,  or  which  produce  fluid 
secretions.  They  are  constantly  in  a  state  of  active  movement,  and 
impart  to  the  fluid  with  which  they  are  in  contact  the  same  motion. 
This  is  called  vibratory  or  ciliary  motion.  The  beat  time  for 
observing  Cilia  with  the  microscope  is  when  their  movement  begins 
to  Blacken.  Their  figure  is  generally  that  of  slender  conical  or  soiue- 
times  flattened  filaments,  which  are  broad  at  the  base  or  root  and 
gradually  taper  to  the  point  Their  sise  differs  greatly  on  different 
parts  of  the  same  animal.  "The  largest  I  have  measured,"  saya 
Dr.  Sharpey,  "  ara  those  on  the  point  or  angle  of  the  branchial  lamina* 
in  the  Buccinum  tutdotvm  ;  they  are  at  least  ^  of  an  inch  long.  I 
have  not  attempted  to  determine  the  exact  size  of  the  smallest,  but 
Purkinje  and  Valentin  Mate  it  at  0,000076  of  an  inch,  while  they  make 
the  largest  they  have  met  with  only  O'OOOeOo  of  an  inch,  which  is 
considerably  less  than  I  have  found  them  ;  but  they  had  no  oppor- 
tunity of  examining  marine  animals,  in  which  generally  speaking  the 
largest  cilia  are  met  with.  In  the  sea-mussel  the  darker  coloured 
cilia  are  about  ^  of  an  inch  long,  the  others  considerably  less." 
The  substance  of  the  Cilia  is  for  the  most  part  transparent  and  colour- 
less,  in  some  however  a  slight  colouring  may  be  observed.  They 
assume  also  various  forms,  and  Ehrenberg  has  described  compound 
Cilia  in  the  /n/iuono.  In  the  Ciliograde  Mtdnaa  tie  Cilia  consist  oi 
rows  of  broad  flattened  organs,  each  of  which  is  made  up  of  several 
simple  filaments  joined  together  by  a  connecting  membrane  through- 
out their  whole  length.  In  most  cases  the  Cilia  are  arranged  in 
regular  order.  On  the  gills  of  the  mussel  they  are  placed  in  straight 
rowa  ;  in  many  of  tie  Infutoria  they  are  arranged  in  circles  or  spiral 
lines.  In  some  instances  they  are  oblique,  but  in  Others  tiey  ate  placed 
at  right  angles  to  the  surface  on  which  they  are  seated. 

The  movement  of  the  Cilia  ia  not  very  rapid,  and  may  be  easily 
observed  with  a  lena  of  \  inch  focus.  Their  most  obvious  movement 
is  of  a  fanning  lashing  kind,  the  Cilium  being  bent  in  one  direction 
and  returning  to  it  again.  In  addition  to  this  movement  Professor 
Quekett  detected  another  in  the  Cilia  of  the  gill-rays  of  tie  common 
muaael.  This  consists  of  a  slight  movement  of  the  Cilia  on  themselves, 
each  Cilium  turning  on  its  own  axis  through  tie  space  of  a  quarter  of 
a  circle,  with  a  movement  like  that  of  the  feathering  of  an  oar  in 
rowing.  Thia  observation  of  Mr.  Quekett'a  is  of  importance,  aa  it 
explains  how  it  is  that  the  Cilia  are  capable  of  propelling  bodies  over 
their  points  which  could  not  be  effected  by  the  firstobserved  up  and 
down  movement  When  the  surface  of  an  organ  is  axamined  on 
which  are  seated  a  large  number  of  Cilia,  a  wave-like  motion  in  the 
whole  ia  observed,  which  arises  from  the  regularity  with  which  each 
Cilium  is  affected  with  the  movement 

The  Cilia  were  first  observed  as  present  on  the  external  surface  of 
the  bodies  of  infusory  animalcules.  Leenwenhoek  seems  to  be  one  of 
tie  earliest  observers  who  described  the  presence  of  the  Cilia  in 
animalcules.  In  his  'Continuatio  Aroanorum  Natures '  ho  describee 
in  many  places  the  nature  of  the  Cilia  in  the  common  polygutric 
animalcules  sa  well  as  in  tie  wheel-animalcules.  He  also  pointed 
out  the  probable  use  of  these  organs,  for  he  says,  "Moreover  it  ia 
necessary  that  these  animals,  and  in  general  all  such  aa  are  fixed  and 
cannot  change  their  place,  should  be  provided  with  an  apparatus  for 
stirring  up  motion  in  the  water,  by  which  motion  they  obtain  any 
matters  that  float  in  the  water  for  their  nourishment  and  growth,  and 
for  covering  their  bodies."  Since  the  period  that  Leauwenhoek 
wrote  they  have  been  observed  in  almost  every  species  of  Infutoria, 
and  seem  to  be  the  active  organs  by  means  of  which  these  animals 
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more  from  place  to  place  and  carry  their  food  into  their  stomachs. 
In  the  Polypes  they  are  found  in  great  numbers  covering  the  surface 
of  the  ten  taenia  by  which  these  animals  obtain  their  food.  Although 
they  have  not  been  observed  on  the  full-grown  Sponges  they  have  been 
described  by  Dr.  Grant  as  existing  upon  the  ova  of  these  animals 
before  they  become  fixed.  Though  not  abundant  in  the  AcaUphce, 
they  have  been  seen  by  Dr.  Grant  and  others  in  the  Ber6t  pileut  and 
other  Meehuat,  Dr.  Sharpey  has  observed  them  in  the  various  forms 
of  the  Bchinodermata,  and  also  in  the  Annelida.  In  the  MoUutca 
they  are  very  abundant,  and  one  of  the  best  means  of  examining  these 
organs  is  afforded  by  the  common  mussel  Till  within  a  recent 
period  it  was  supposed  that  Cilia  were  confined  to  the  Invertebrate 
classes  of  animals,  or  at  least  the  observation  of  their  existence  to  any 
extent  in  the  Vertebrata  was  very  limited.  One  of  the  earliest  obser- 
vations of  their  presence  in  Vertebrate  animals  was  by  Steinbuck,  a 
German  anatomist,  who  found  them  upon  the  gills  of  the  Salamander. 
Within  the  last  few  years  Purkinje  and  Valentin  have  devoted  much 
attention  to  the  subject,  and  have  found  that  Cilia  exist  very 
generally  on  the  moist  surfaces  of  the  membranes  of  all  the  higher 
animals.  The  systems  of  organs  on  the  surface  of  which  Cilia  have 
been  detected  are  as  follows : — 

1.  The  Surface  of  the  Body. — In  this  situation  Cilia  have  been 
detected  in  the  Infiuoria,  Polypi,  Medtua,  Actinia,  Bchinodermata, 
and  in  the  larvae  of  the  Batrachian  Reptiles. 

2.  The  Respiratory  System. — Cilia  have  been  detected  in  the  lining 
membrane  of  the  air-passages  of  reptiles,  birds,  and  Mammalia,  in  the 
gills  of  the  larva)  of  the  Batraehia,  and  on  those  of  the  MoUuBca  and 
A  nnelida.  Those  on  the  external  surface  of  the  Infiuoria,  Polypes,  and 
MedtucB  must  also  be  regarded  as  belonging  to  the  respiratory  system. 

3.  Alimentary  System. — They  are  found  in  the  mouth,  throat,  and 
gullet  of  Reptiles,  in  the  entire  alimentary  canal  of  Motltttca,  in  the 
stomach  of  the  Atteriat,  && 

4.  Reproductive  System. — Ciliary  movements  have  been  observed 
in  the  mucous  membrane  of  the  Fallopian  tubes,  in  the  uterus  and 
vagina  of  Mammalia,  and  in  the  oviduct  of  Birds  and  Reptiles.  A 
peculiar  ciliary  movement  has  been  observed  in  the  embryo  of  many 
RTiimftia,  This  movement  occurs  while  the  embryo  is  in  the  ovum, 
the  Cilia  producing  a  current  in  a  certain  direction  along  its  surface; 
or  causing  the  whole  embryo  to  move  in  an  opposite  direction.  In 
many  instances  when  the  embryo  has  escaped  the  egg  it  moves  about 
by  means  of  Cilia  in  the  same  way  as  occurs  in  the  naked  gemmules 
of  the  Sponge. 

There  can  be  little  doubt  that  the  functions  performed  by  the  Cilia 
in  these  various  parts  of  the  body  of  animals  are  important ;  at  the 
same  time  their  absence  in  a  great  number  of  cases,  m  organs  which 
perform  the  same  functions  as  those  which  possess  them,  must  lead 
to  some  hesitation  before  pronouncing  a  decided  opinion  with  regard 
to  their  use.  Where  they  are  situated  on  the  external  surface  of  the 
bodies  of  animals  they  Bcem  to  be  the  active  organs  of  movement. 
Where  respiration  is  carried  on  by  means  of  the  external  surface,  as 
in  the  Infiuoria  and  Polyptfera,  the  Cilia  assist  this  process  by 
removing  the  used  water  and  bringing  fresh  currents  to  the  surface 
containing  the  matter  to  be  oxygenated.  They  may  undoubtedly 
perform  the  same  office  when  seated  on  internal  respiratory  mem- 
branes. On  the  surface  of  the  reproductive  organs  of  the  higher 
«iifmtl«  they  may  also  assist  in  bringing  the  unimpregnated  ovum  in 
contact  with  the  fertilising  cells  of  the  male  fluid.  The  movement 
in  the  embryo  has  probably  the  same  object  in  view  as  that  on  the 
respiratory  membranes,  the  bringing  the  surface  in  contact  with 
currents  of  oxygenated  water. 

In  coming  to  the  conclusion  that  the  motions  of  fluids  on  the 
surfaces  of  membranes  arnproduced  by  Cilia  where  these  organs  exist, 
Dr.  Sharpey  observes,  "  The  currents  cease  when  the  motion  of  the 
cilia  stops,  they  are  strong  and  rapid  when  it  is  brisk,  and  feeble 
when  it  {anguishes;  and  though  there  are  modifying  circumstances 
or  perhaps  exceptions,  yet  in  general  the  magnitude  and  velocity  of 
the  current  seem  to  be  proportioned  to  the  sue  and  activity  of  the 
cilia.  It  is  true  that  while  doubts  remained  as  to  the  existence  of 
cilia  in  several  well-marked  instanoes  where  the  water  unequfvooally 
received  its  motion  from  the  surface  over  which  it  flowed,  and  inde- 
pendently of  any  visible  contractions  of  the  animal  tissue,  there  was 
alwayB  considerable  room  to  doubt,  whether,  even  in  the  cases  where 
cilia  were  manifest,  the  effect  of  these  organs  was  wholly  mechanical, 
and  whether  the  motion  of  the  water  was  not  rather  due  to  some 
peculiar  impulsive  power  in  the  tissue  differing  from  mechanical 
action.  But  more  extended  observation  has  almost  wholly  removed 
these  exceptions,  while  it  has  considerably  increased  the  number  of 
conforming  instanoes,  insomuch  that  there  seems  at  present  no 
necessity  for  having  recourse  to  any  other  explanation  of  the  motion 
of  the  fluids  than  that  it  is  produced  by  the  action  of  the  cilia,  and 
that  their  action  is  the  result  of  muscular  contractility,  a  known 
property  of  animal  tissues." 

There  are  however  some  remarkable  exceptional  oases.  Currents 
are  observed  in  the  Sponge,  in  the  stem  and  branches  of  the 
Serttdarue,  but  no  Cilia.  There  are  also  a  number  of  remarkable 
coses  of  the  movements  of  fluids  in  cells  in  the  vegetable  kingdom, 
which  cannot  be  ascribed  to  the  existence  of  Cilia,  as  those  seen  in 
the  cells  of  Chora,  VaUuneria,  the  hairs  of  Tradacantia,  Ac. 
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When  first  discovered  the  Cilia  were  supposed  to  be  confined  to  the 
organs  of  animal  bodies.  In  1848  Meyer  and  Thuret  announced  that 
they  had  discovered  Cilia  on  the  spores  of  several  species  of  Conferva. 
They  were  subsequently  discovered  on  the  surface  of  several  species 
of  unicellular  plants,  as  also  on  the  spermatozoids,  which  occur  in 
the  Ferns  and  many  of  the  lower  forms  of  Oryptogamia. 

For  further  information  consult  the  article  *  Cilia,'  by  Dr.  Sharpey, 
in  the  'Cyclopaedia  of  Anatomy  and  Physiology/  to  which  we  are 
much  indebted  in  drawing  up  this  article ;  also  the  paper  of  Purkinje 
and  Valentin,  entitled  'Commentatio  Physiologica  de  Phamomeno 
Motua  Vibratorii  continui,'  Ac.,  translated  in  the  'Dublin  Journal  of 
Medical  and  Chemical  Science'  for  May,  1885,  and  in  'Edinburgh 
New  Philosophical  Journal,'  vol.  xix. ;  also  '  On  Unicellular  Plants 
and  Animals,'  'Microscopical  Journal,'  vol.  i 

CILIATA.    [MotellaJ 

CILICjBA.    [TbopodaJ 

CILIOGRADA.    [Acalkpha] 

CIMBEX,  a  genus  of  Hymenopterous  Insects  of  the  section 
Terebrantia,  sub-section  Securvfera,  and  family  TenthredinidcB, 

The  genus  Cimbcx,  as  it  formerly  stood,  has  been  subdivided 
(principally  by  Dr.  Leach)  into  the  following  sub-genera :  Cimbex, 
Perga,  Sytygonia,  Trichiotoma,  ClaveUaria,  Zarea,  Alia,  and  Amatii. 
All  these  sub-genera  have  the  antenna)  short,  and  terminated  by 
thickened  joints,  which  are  nearly  of  an  oval  form ;  the  third  joint 
of  the  antenna)  is  long;  forming  a  knob :  the  superior  wings  have 
two  marginal  and  three  sub-marginal  cells. 

The  antennso  of  these  insects  generally  present  six  distinct  joints, 
of  which  the  two  basal  joints  are  very  short,  and  almost  concealed 
by  the  hair  on  the  head ;  the  third  is  long,  the  fourth  and  fifth  are 
of  moderate  length,  and  the  sixth  is  elongate  (or  moderate),  rounded 
at  the  apex,  and  tapers  more  or  less  towards  the  base ;  this  last  joint 
is,  however,  evidently  composed  of  two  or  three  joints  consolidated. 
All  the  joints  of  the  tarsi  have  a  membranous  pad  attached  to  their 
under  side,  and  protruding  from  their  apex. 

The  genus  Cimbex,  as  now  restricted,  may  be  known  by  the 
following  characters : — Body  slightly  hairy ;  abdomen  with  the  basal 
segment  emarginate  above  (that  is,  it  appears  as  if  a  semicircular  piece 
had  been  removed);  the  space  thus  left  unprotected  by  the  horny 
covering  filled  up  with  a  membrane.  Thighs  of  the  four  posterior  legs 
of  the  males  very  thick,  those  of  the  females  moderate.  Tarsi 
of  the  males  with  a  tooth-like  projection  on  the  under  side  of  the 
basal  segment. 

This  genus  includes  the  largest  species  of  the  family  Tenthrcdinidce. 

C.  Qnffnii  is  about  an  inch  in  length,  and  when  the  wings  are 
expanded  its  width  is  about  one  inch  and  three  quarters.  It  is  <v.  a 
reddish-brown  colour;  the  abdomen  is  yellow,  and  more  or  less 
clouded  with  brown  towards  the  base;  the  antenna)  and  tarsi  are 
yellow,  the  former  is  brighter  towards  the  apex. 

The  larva,  we  have  been  informed,  feeds  upon  the  sallow,  and  is 
not  uncommon  in  the  neighbourhood  of  Cambridge.  Mr.  Stephens 
enumerates  eight  British  species  of  this  genus,  some  of  which  how- 
ever, it  is  thought,  will  eventually  prove  to  be  mere  varieties. 

CIMEX.    pBuo;  CnncnxB.] 

&MTCIDJ3,  a  family  of  Hemipterous  Insects,  the  species  of 
which  may  be  distinguished  by  their  having  the  rostrum  short,  and 
consisting  of  two  or 
three  joints  only;  the 
labrum  also  short,  and 
without  stria) ;  the  eyes 
are  moderate;  the  body 
is  generally  very  much 
depressed.  The  prin- 
cipal genera  are  Ctmeoc, 
Anewtu,  Aradut,  Agram- 
ma,  Tingu,  and  Dictyo- 
nolo,  all  of  which  are 
found  in  England.  The 
genus  Cimex  is  distin- 
guished principally  by 
the  extreme  slenderness 
of  the  two  terminal 
joints  of  the  antenna), 
.which  are  not  thicker 
than  a  hair.  The  body 
is  very  much  depressed : 
the  thorax  is  transverse ; 
antenna)  4-jointed ;  basal 
joint  very  short,  second 
long,  the  third  of  about 
equal  length,  the  fourth 
rather  shorter.  Labrum 
rather  long,  somewhat  ^  Bed>B||g  {Cfmtm  Uetulmim)  n^^ed 
pointed,  and,  wnen  tnc  s>  natural  length  of  the  use;  8,  head  of  the 
proboscis  is  not  in  use,  u^  wgUy  nagnuled;  a,  the  Ubrum;  *,  the 
recurved  under  the  head;  proboscis;  e ,  base  of  the  antenna), 
proboscis  8-jointed,  and, 

when  at  rest,  lies  along  the  under  side  of  the  thorax,  its  apex  being 
between  the  two  fore  legs  at  their  baso, 
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The  most  oommon  species  is  the  Cvimx  Uctulariut,  the  Bed-Bug. 

[Bug.] 

CIMICITUGA  (ctmex,  a  bug,  and  fugo,  to  drive  away),  a  genus  of 
Flants  belonging  to  the  natural  order  JKanuncidacece.  The  calyx  is 
composed  of  four  deciduous  sepals;  corolla  of  four  petals;  styles 
one  to  fifteen ;  the  carpels  dry,  dehiscent,  many-seeded.  The  species 
are  perennial  herbs,  with  divided  leaves,  and  racemes  of  whitish 
flowers;  the  roots  act  as  drastic  purgatives  and  are  poisonous. 

C.  fatida,  Stinking  Bug-Wort,  has  four  almost  sessile  and  very 
villous  ovaries;  the  racemes  panicled;  the  leaves  terminate  or 
biternate ;  the  leaflets  ovate-oblong,  deeply-toothed.  It  is  a  native 
of  the  Carpathian  Mountains,  Dauria,  Eastern  Siberia,  and  the  north- 
west coast  of  America.  It  is  a  very  fetid  plant,  and  is  used  in 
Siberia  for  driving  away  bugs  and  fleas,  just  as  tansy  and  wormwood 
are  used  in  this  country. 

C.  terpentaria,  Black  Snake-Boot  or  Bug-Wort,  has  compound  very 
long  racemes;  the  leaves  triternate,  with  serrated  or  rather  cut 
leaflets.  It  is  a  native  of  North  America,  from  Canada  to  Florida. 
It  has  white  flowers,  and  resembles  the  species  of  Actcea,  to  which 
genus  it  was  formerly  referred  under  the  name  of  Aetata  raoanota. 
Like  many  other  plants  possessing  active  properties,  it  has  a  repu- 
tation in  America  for  healing  the  bites  of  snakes  and  preventing  their 
poisonous  effects  on  the  system.  There  is  one  species,  C.  Japonica, 
a  native  of  Japan ;  the  rest  are  American  plants.  They  are  easily 
cultivated,  preferring  a  moist  shady  situation,  and  may  be  propagated 
by  dividing  the  roots,  or  by  seeds. 

(Don,  Oardener's  dictionary.) 

CIMOLITE,  a  hydrous  silicate  of  alumina  found  in  the  Island  of 
Cimola,  It  occurs  in  amorphous  earthy  masses,  the  structure  of 
which  is  rather  slaty.  Colour  grayish-white.  Fracture  earthy, 
uneven.  It  is  soft  and  opaque,  and  its  specific  gravity  is  2*0.  It  is 
used  for  the  same  purposes  as  Fuller's  Earth.  It  is  allied  to  Halloyaite. 
[Hallotlxti.] 

CI'NCHONA,  a  genus  of  Monopetalous  Exogenous  Plants,  the  dif- 
ferent species  of  which  have  a  great  reputation  in  medicine.  It  consti- 
tutes the  type  of  the  natural  order  Cinchonacecg.  It  is  known  by  the 
following  characters : — Tube  of  the  calyx  top-shaped,  with  a  per- 
manent 5-cleft  limb.  Corolla  with  a  taper  tube,  and  a  6-parted 
limb,  which  is  valvate  in  aestivation.  Filaments  short,  inserted  into 
the  middle  of  the  tube,  within  which  the  linear  anthers  are  altogether 
inclosed.  Stigma  2-cieft,  a  little  clavate.  Capsule  ovate  or  oblong, 
slightly  marked  on  each  side  by  a  furrow,  2-celled,  crowned  by  the 
calyx,  dividing  through  its  dissepiments  into  two  halves.  Placenta 
long.  Seeds  numerous,  erect,  imbricated  upwards,  compressed,  with 
a  broad  membranous  winged  border;  albumen  fleshy.  Trees  or 
shrubs,  with  a  bitter  aromatic  astringent  bark.  Leaves  on  short 
stalks,  with  flat  edges.  Stipules  ovate  or  oblong,  leafy,  separate, 
deciduous.  Flowers  in  terminal  panicled  corvmbs,  white,  or  of  a 
rosy-purple  colour. 

By  whom  the  important  properties  of  the  various  species  of  this 
genus  were  first  made  known  to  Europeans  is  unrecorded ;  for  it  is 
not  worth  repeating  the  fables  that  have  been  invented  upon  the 
subject.  The  native  Peruvians,  who  call  the  trees  Kina,  or  Kinken, 
attach  no  febrifugal  importance  to  the  bark,  but  are  said  even  to  have 
a  prejudice  against  its  employment.  Its  introduction  to  Europe 
took  place  through  the  Spaniards  in  the  year  1640,  and  it  is  pre- 
tended that  a  certain  countess  Chinchon,  vice-queen  of  Peru,  having 
experienced  the  good  effects  of  the  bark  as  a  febrifuge,  it 
gained  the  name  of  Pulvis  Comitisse,  and  under  that  name, 
or  as  Pulvis  Jesuitious,  was  vended  by  the  Jesuits,  who  derived 
a  considerable  part  of  their  wealth  from  its  trade.  Humboldt  regards 
a  tradition  still  current  in  Loxa  as  a  more  probable  explanation  of 
the  discovery  of  the  properties  of  Cinchona.  It  is  said  that  the 
Jesuit  missionaries  there  had  endeavoured,  according  to  the  custom 
of  the  country,  to  distinguish  the  different  kinds  of  trees  by  chewing 
their  bark,  and  that  this  had  led  them  to  observe  the  remarkable 
bitterness  of  Cinchona.  Those  who  were  medical  among  them  were 
thus  led  to  try  an  infusion  of  the  bark  in  tertian  agues,  which  are 
very  common  at  Loxa,  and  thus  the  discovery  of  its  power  was  made. 
Little  was  known  of  the  tree  producing  this  substance  till  the 
voyage  of  La  Condamine,  who,  in  1788,  first  printed  a  detailed 
account  of  Quinquina,  as  it  was  then  called.  Since  that  time  the 
attention  of  botanists  has  been  constantly  directed  to  the  subject, 
and  a  good  deal  of  information  has  upon  the  whole  been  collected ; 
the  general  facts  connected  with  the  habitation,  geographical  range, 
modes  of  preparation,  and  botanical  distinctions  of  the  species  have 
been  ably  stated  by  Humboldt,  Ruiz  and  Pavon,  Fee,  De  Candolle, 
Lambert,  Poppig,  and  Lindlev,  and  will  form  tho  basis  of  the  suc- 
ceeding short  account;  but  in  all  the  minor  details  regarding  the 
barks  themselves,  and  the  species  that  furnish  them,  Europeans  are 
still  much  in  the  dark. 

To  this  genus  botanists  have  from  time  to  time  referred  plants 
which,  upon  a  more  careful  examination,  have  been  ascertained  not  to 
belong  to  it ;  West  Indian,  Brazilian,  and  even  East  Indian  Cinchonas, 
thus  have  found  a  place  in  books,  but  they  are  really  referrible  to 
other  genera.  Circumscribed  within  the  limits  of  the  preceding 
character.  Cinchona  will  be  found  a  mountainous  genus  confined  to 
the  Cordilleras,  between  La  Paz,  in  about  22°  S.  lat,  and  Santa 


Martha,  near  10°  N.  lat ;  a  line  having  these  northern  and  southern 
limits,  and  bounded  by  the  most  eastern  part  of  the  Cordilleras  on  the 
one  hand  and  the  Pacific  on  the  other,  will  verynearly  define  the 
corner  of  the  globe  inhabited  by  true  Cinchonas.  Within  these  limits 
they  occur  on  tho  plains,  but  chiefly  on  mountain  sides  as  far  as  10,000 
feet  of  elevation  above  the  sea,  the  principal  zone  being  at  from  1800 
to  6600  feet  of  elevation.  In  theso  places  the  mean  temperature  is 
estimated  by  Humboldt  at  from  17  centigrade,  or  62*6°  Fahrenheit, 
to  12°  centigrade,  or  58'6°  Fahrenheit 

The  manner  of  collecting  the  Huanuco  Bark  of  commerce  is  thus 
described  by  Poppig  ('  Companion  to  the  Botanical  Magazine,'  voL  i. 
p.  249).  "  In  the  month  of  April  the  preparations  for  an  expedition 
commence ;  and  in  May  the  people  start  for  the  forest,  whence  the 
last  green  bales  are  transmitted  home  in  November.  They  fell  the 
trees  close  to  the  root,  sparing  those  trunks  which  appear  too  young 
(palos  verdes),  as,  till  they  have  attained  maturity,  the  bark  is  of  no 
value.  The  next  process  is  to  divide  (trozar)  the  stems  into  pieces  of 
uniform  length,  rejecting  only  the  very  smallest  branches.  With  a 
peculiar  kind  of  knife,  made  for  the  purpose,  the  bark  is  cut  length- 
wise, and  a  certain  degree  of  practice  is  necessary  to  perform  this 
operation  properly  so  as  to  remove  the  rind  without  injuring  the  wood 
or  severing  any  of  the  fibres.  With  the  same  instrument  they  take  off 
the  stripes  (longos)  of  the  bark  as  broad  as  possible ;  but  this  however 
is  not  done  for  three  or  four  days  after  the  tree  is  felled,  as  before  that 
time  the  moisture  that  exists  between  the  cuticle  and  the  wood  would 
prevent  the  bark  from  severing  into  such  large  pieces  as  fetch  the 
highest  price.  A  worse  consequence  ensues  from  stripping  the  stems 
too  quickly,  as  then  the  thin  grey  or  blackish  epidermis  shivers  off; 
and  from  the  presence  of  this  outward  rind,  covered  with  many 
oryptogamia,  the  value  of  the  bark  in  the  European  market  is  mainly 
estimated.  The  English  purchasers  in  particular  hold  the  notion 
that  the  bark  is  most  powerful  according  as  its  epidermis  is  covered 
with  spots. 

"On  the  celerity  with  which  the  article  is  dried  depends  the  price 
which  it  commands;  but  there  are  few  instances  where  prejudice  is 
so  powerful  as  in  the  trade  of  the  Cinchonas.  In  the  dense  forests  it 
is  impossible  to  perform  this  operation  properly,  and  therefore  the 
bundles  of  green  bark  are  dispatched  with  all  speed  to  the  nearest 
inhabited  place,  where  the  person  appointed  to  take  the  charge  of 
them  is  stationed.  Without  any  preparation  they  are  laid  in  a  spot 
exposed  to  the  full  action  of  the  sun,  the  greatest  care  being  requisite 
to  protect  them  from  wet,  as  even  a  few  hours'  dew  falling  on  the 
half-dried  bark  will  give  to  the  cinnamon-brown  interior  of  the  finest 
sort  a  blackish  appearance,  and  lessen  its  value  about  one-half.  The 
quickness  of  the  drying  and  the  general  excellence  of  the  article  are 
indicated  by  the  pieces  being  rolled  up  into  several  spiral  windings, 
which  form  so  solid  a  cylinder  as  to  exnibit no  cavity  (canuto)within ; 
but  such  portions  are  rarely  seen  unfractured  in  Europe.  The  Cin- 
chona barks  are  no  less  sensible  of  atmospheric  moisture  than  the 
Coca,  which  I  formerly  described,  so  that  the  collectors  always  hasten 
to  send  them  to  the  dry  climate  of  the  Andes,  or  the  principal  towns. 
An  unavoidable  loss  however  hence  accrues :  however  perfectly  the 
bark  may  have  been  dried  in  the  woody  region,  it  still  loses,  in  three 
or  four  days  after  its  arrival  in  Huanuco,  12  to  15  per  cent  on  its 
weight  The  packages  are  made  up  into  bales  of  four  or  five  arrobas 
each,  and  with  the  greatest  possible  care,  in  order  that  the  beautiful 
canes  of  two  feet  long,  into  which  the  bark  was  coiled  on  the  Montana, 
may  not  be  broken  in  the  carriage.  Trailing  plants  (bejuoos)  are  used 
to  tie  up  the  bundles,  and  when  they  arrive  in  Lima  they  are  undone, 
and  sorted  into  lengths  of  different  pieces  previously  to  dispatching 
them  in  chests  to  Europe.  The  trade  in  Huanuco  Bark  was  very 
brisk  twenty  years  ago  at  Lima,  and  the  article  went  to  the  Spanish 
market  under  the  name  of  Cascarilla  rosea,  without  being  confounded 
with  the  Cortex  China  ruber,  as  it  is  called  by  us.  The  barks  from 
the  districts  of  the  Lower  Huallaga,  of  Huambo  and  Chachapoyas, 
Ac.,  are,  on  the  other  hand,  very  little  prized  in  Cadiz,  and  called 
Ccucarilla  aroUada.** 

Books  and  memoirs  without  end  have  been  written  to  determine 
the  different  species  of  Cinchona  that  yield  the  barks  of  commerce, 
but  with  very  little  result  There  are  difficulties  in  the  way  of  this 
which  persons  unacquainted  with  the  bark  trade  can  hardly  estimate. 
For  example,  the  bark  of  the  same  species  may  be  weak  and  valueless 
in  warm  lowland  districts,  and  of  the  greatest  price  in  alpine  or 
mountainous  regions.  The  bark  of  the  low  country  about  S.  Jaen  de 
Braoamorroa  has  uniformly  proved  worthless,  although  the  same 
species  which  grow  there  afford  a  fair  bark  at  Mayobamba,  Chachapoyas, 
and  Lamas  in  the  mountains ;  and  others  which  at  Maynas  are  per- 
fectly inert,  are  energetic  enough  upon  the  sides  of  the  mountains.  It 
is  related  by  Poppig  that,  in  ignorance  of  this,  many  speculating  mer- 
chants have  been  ruined  by  the  purchase  of  the  bad  lowland  bark  of 
Peru.  The  rule  is,  that  the  best  bark  always  comes  from  mountain 
tops,  from  single  trees  growing  in  the  coldest  and  most  elevated  spots. 
Some  of  the  finest  kinds  are  procured  near  the  mountain  villages  of 
Cayambe  and  Pillao,  and  from  the  mountains  of  Panataguas  and 
Pampayaco. 

To  pretend  to  reduce  to  their  botanical  species,  in  the  existing  state 
of  knowledge  of  Cinchona  barks,  all  the  varieties  that  are  known  in 
shops  or  in  commerce,  would  be  a  vain  and  hopeless  task.    Nothing 


larks  of  Lou,  L 
long  lived  in  tho' 


aubject  in  books  unci  collections ;  every  collector,  every  writer,  hag  his 
own  let  of  specimen*  and  opinions,  and  there  is  no  possibility  of 
reconciling  them.  There  is  not  a  ohest  of  bark  which,  although  called 
of  one  sort,  has  not  probably  been  furnished  by  many  different  species  ; 
and  there  is  much  reason  to  believe  that  many  of  the  best  known  sorts 
of  barks  of  the  shops  are  in  reality  furnished  by  the  same  species 
under  different  circumstances.  Fee  asserts  that  gray  Quinquina 
passes  into  yellow  by  shades  that  cannot  be  distinguished;  that 
yellow  approaches  the  red  both  in  colour  and  flavour;  and  that 
nobody  knows  to  this  day  with  any  certainty  the  origin  of  even  the 
barks  of  Loia,  Lima,  Huanuoo,  or  Carthagena.  Pbppig,  who  has  so 
'  iee,  seems  to  be  of  the  same  opinion, 


tions.  In  particular,  with  reference  to  this  subject,  to  which 
deal  more  importance  is  attached  than  it  deserves,  when  speaking  of 
the  Huanuoo  Bark  of  commerce,  Poppig's  remarks  are  highly  deserv- 
ing of  attention.  Be  observes  that  as  to  the  various  species  of  trees 
that  produce  bark,  and  the  different  quality  of  the  article  itself,  much 
prejudice  exists.  Without  cause  one  species  is  rejected,  and  another 
prised  for  its  imaginary  qualities ;  and  the  same  species  is  unmean- 
ingly divided  by  tho  bark-collectors  into  several,  upon  no  known  or 
intelligible  principle.  Cinchona  gland\difera  has  three  names, 
although  scarcely  the  least  trace  even  of  varieties  can  be  detected 
upon  the  closest  botanical  examination. 

It  la  doubtful  whether  the  species  of  any  genus  of  plants  are  more 
variable  in  their  appearance  than  those  of  Cinchona  ;  and  hence  those 
who  have  been  acquainted  with  them  from  dried  specimens  only,  or 
who  have  not  been  aware  of  their  tendency  to  vary,  have  multiplied 
the  species  far  beyond  their  true  number,  and  an  inextricable  confu- 
sion would  have  been  the  result  in  any  genus  less  constantly  before 
the  eyes  of  the  botanist.  Thus  the  authors  of  the  '  flora  Peruviana' 
in  that  work  added  thirteen  supposed  new  species,  and  introduced  many 
more  into  their  Herbarium  ;  Mutia,  on  the  other  hand,  who  had  ample 
means  of  studying  Cinchonas  in  New  Grenada,  declares  that  he  was 
acquainted  with  seven  only.  Zea  asserts  that  all  the  em cacious  species 
of  the  '  Flora  Peruviana '  are  reducible  to  four.  Fee  admits  eighteen 
certain  species ;  and  De  Candolle  reduces  the  number  to  fifteen, 
although  he  introduces  two  species  unknown  to  Fee.  Humboldt 
states  that  he  has  himself  seen  O.  pubacent,  the  yellow  bark,  with 
ovate-oblong,  ovate-lanceolate,  and  ovate-cordate  leaves  on  the  same 
plant;  he  adds,  that  some  species,  such  as  C  maerwarpo,  have  either 
leaves  entirely  smooth  or  downy  on  each  side,  and  that  even  C.  Conda- 
minta  has  extremely  different  leaves,  according  to  the  elevation  at 
which  it  grown.  Theae  statements  alone  are  sufficient  to  show  how 
much  caution  is  required  in  distinguishing  species  in  this  genus ;  but 

that  the  authors  of 


derived  so  large  a  revenue,  were  altogether  different  from  those  of 
New  Granada,  which  other  nations  could  easily  procure  direct  from 
Carthagena.  Humboldt  adds,  that  mercantile  cunning  with  reference 
to  this  subject  was  carried  so  far,  that  at  the  royal  command  a  quan- 
tity of  the  best  orange-coloured  Cinchona  bark  from  New  Granada, 
which  Motis  bad  caused  to  be  picked  at  the  expense  of  the  king,  was 
burned,  as  a  decidedly  inefficacious  remedy,  at  a  time  when  all  the 
Spanish  field-hospitals  were  in  the  greatest  want  of  this  indispensable 
product  of  South  America,  It  should  however  be  observed  that 
some  of  Ruiz  and  Pavon's  species  have  been  restored  by  a  recent 
writer  upon  the  authority  of  dried  specimens  ;  but  it  appears  to  us 
safer  in  such  a  case  as  this  to  take  the  opinion  of  a  man  like  Humboldt, 
who  studied  Cinchonas  in  their  native  forests,  than  that  of  a  botanist 
who  can  be  acquainted  with  them  only  from  Herbaria. 

In  the  following  enumeration  of  the  species  we  take  De  Candolle  as 
our  guide  in  the  systematic  distinctions  of  the  species,  and  Humboldt 
and  Pbppig  principally  for  the  practical  observations  upon  them. 
After  every  specific  name  we  have  added  the  synonymous  names  that 
occur  in  books,  for  the  information  of  those  of  our  readers  who  may 
possess  Materia  Medics  works  whose  nomenclature  is  different  from 
that  of  De  Candolle. 

*  Corollas  downy  on  the  outside  or  silky. 
1.  C.  Condaminca.  Leaves  oblong,  tapering  to  each  end,  smooth 
and  shining,  pitted  on  the  under  surface  at  the  axils  of  the  veins. 
Limb  of  the  corolla  woolly.  Capsules  ovate,  twice  as  long  as  broad. 
This  is  the  C.  officinalii,  I  Ann.  Humboldt  states  this  to  be  the  fine 
Uritucinga  Bark  originally  seen  by  La  Condamine,  It  is  one  of  the 
sorts  imported  in  quantity  to  Europe,  and  is  said  to  furnish  the  pale 
bark  of  the  English  apothecaries.  It  is  readily  known,  notwithstand- 
ing the  variable  figure  of  its  leaves,  by  their  having  at  the  axils  of 
their  veins  on  the  under  side  little  pits  not  bordered  with  hairs,  and 
secreting  a  transparent  bitter  fluid  matter.     Grows  wild  near  Loxa, 

Monje.     It  also  <r 

is  always  found  among  b 

6100  to  7200  feet;  and,  according  b 
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climate  than  the  C.  lanci/olia  of  Sauta  Ft  The  temperature  of  the 
regions  which  it  inhabits  is  about  that  of  the  Canary  Islands.  This  is 
the  0.  landfolia  of  the  'Loudon  Phamacopceia '  of  1886,  and  is  now 
recognised  as  yielding  the  pale  bark  (Cinchona  pallida)  of  the  London 
College  of  Physicians. 


Cinchona  lerolicuiata. 

pitted  underneath  at  the  axils  of  the  veins.  The  tube  of  the  corolla 
downy  on  the  outside;  its  limb  woolly.  Capsule  ovate-oblong,  three 
times  as  long  as  broad.    This  is  distinguished  from  the  last  not  only 


by  the  form  of  ita  leaves,  which  never  taper  to  the  point,  but  also  by 
ths  pita  at  the  under  aide  of  the  leaves  being  bordered  with  inflected 
hairs;  in  O.  Condamima  they  are  quite  hairless.  It  ia  also  allied  to 
C.  toko,  but  that  apecia*  haa  a  smooth  oorolla  and  glandlf—  '— " 


Bracamorros.  It  ia  the  commonest  of  all  the  Quinaa  in  that  part  of 
Peru,  and  the  meat  esteemed ;  in  commerce  it  haa  the  name  of  Quina 
Fin*.  Dr.  Lindley  aaya  thia  species  is  the  origin  of  the  Seloa,  or  Gray 
Cinchona,  of  Engbah  commerce. 

B.  C.  lancifoUu  (C.  angvMifdia,  Pavon;  O.  Tunila,  Lopes).  Leaves 
obovate-lanoeolata,  Tory  amooth  on  each  aide,  without  glands; 
panicle  large,  brachiate ;  corolla  silly  on  the  outside  ;  capsules  oblong, 
amoothieh,  five  times  aa  long  aa  broad.  Next  to  0.  Otmdaminta  this 
ia  accounted  the  moat  efficacious  of  all  the  species.  It  furnishes  the 
orange-coloured  bark,  or  the  Quina  Haranjanda  of  Santa  ¥6  de 
Bogota,  and  ia  obviously  different  from  the  two  former  speciee  in  its 
leaves  being  destitute  of  glands.  Humboldt  states  that  it  prefers  an 
inclement  climate,  on  mountainous  declivities  from  1000  to  9000  feet 
high,  where  the  mean  temperature  is  about  that  of  Rome.  In  the 
alpine  forests  of  the  upper  limits  of  the  cone  inhabited  by  thia 
species  the  thermometer  falls  for  houra  aa  low  as  the  freezing  point 
The  plants  ate  more  rare  than  those  of  O.  pubarmt  and  C.  marjnifoiia, 
always  growing  singly,  and  not  increasing  readily  by  the  root.  A 
kind  of  bark,  bearing  a  high  reputation  at  Cadis,  and  called  Calieaya, 
ia  referred  to  this  species.  It  derives  ita  name  from  the  province 
where  it  grows,  which  is  situated  in  the  moat  southern  part  of  Peru, 
in  La  Pas. 

Another  variety  of  this,  according  to  Humboldt,  a  distinct  spocieo 
to  others,  ths  Cinchona  nitida  of  the  '  Flora  Peruviana,'  '" 
upon  the  coldest  parts  of  ths  mountains  of  Peru,  whe 
it  Becomes  a  tree  with  a  stem  scarcely  eight  feet  high.  Its  flowers 
are  bright  red,  covered  inside  with  a  white  down,  and  do  not  appear 
till  May.  Its  bark,  the  Cascarilla  Hoja  de  Olive,  although  of  the 
finest  quality,  is  never  seen  in  commerce. 

4.  C.  pubttceni  (<7.  cordi/atia  ;  C.  mala,  Ruis  and  Pavon  ;  O.  poMf 
cent,  Ruiz ;  O.  kiriula,  Ruiz  and  Pavon).  Loaves  ovate,  very  seldom 
sub-cordate,  leathery,  downy  or  nearly  amooth  on  the  upper  side, 
tomentose  on  the  under  side ;  panicle  brachiate ;  corolla  downy 
outaide,  the  limb  hairy  inside;  capsules  ovate,  oblong,  ribbed 
externally,  three  times  aa  long  aa  broad.  A  most  variable  plant, 
yielding  what  is  called  Yellow  Bark.  It  ia  found  in  the  republic  of 
New  Granada,  in  4°  N.  lai,  at  heights  between  S400  and  8050  feet ; 
it  haa  the  name  of  Quina  Am'rilK 

G.  O.  purpurea.  Leaves  broadly  oval,  somewhat  wedge-shaped  at 
ths  base,  shortly  cuspidate  at  the  point,  on  the  upper  aide  smooth,  on 
the  under  rather  downy  upon  the  principal  veins ;  panicle  large, 
brachiate;  flowers  somewhat  corymbose;  corolla  alightly  downy 
externally,  ita  limb  hairy  inside ;  capsules  cylindrical,  becoming 
ovate-oblong,  with  longitudinal  ribs,  four  times  as  long  aa  broad.  A 
native  of  ths  Peruvian  Andes,  in  the  coldest  and  deepest  parts  of 
the  forests,  about  Chinohao,  Pati,  and  elsewhere.  It  is  also  apparently 
one  of  the  wild  root*  of  Santa  Fe  de  Bogota. 

The  very  considerable  size  of  the  trees  of  this  species,  and  its  large 
membranous  leaves,  covered  on  the  under  side  with  prominent  violet- 
coloured  veins,  are  said  by  Pbppig  to  marl  it  readily.  The  bark, 
called  Cascarilla  Bobs  Colorada,  is  not  in  much  esteem  ;  but  aa  it  ia 
readily  collected  it  can  be  sold  at  a  low  price,  and  ia  used  for 
adulterating  other  aorta.  According  to  Roichel  it  ia  undoubtedly  the 
Huamala  Bark  of  trade.  Dr.  Lindley  regards  this  and  the  foregoing 
species  as  identical 

0.  0.  maerocalyx.  Leave*  ovate,  roundish,  hardly  acute,  quite 
smooth  on  both  side* ;  their  principal  veins  close  together ;  panicles 
corymbose ;  corolla  slightly  downy  externally,  with  the  lobes  hairy  on 
the  upper  side ;  limb  of  the  calyx  smooth,  bell-shaped,  acutely 
6-toothed.      A  species  distinguished  by  De   Candolle  by  the  above 
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mountains  of  feru.     Nothing  is  known  of  its  sensible  properties. 

7.  0.  BwaboldHuna  (0.  ovalifolia,  Bonpland).  Laavos  oval,  rather 
obtuse,  on  the  upper  side  shining,  on  the  under  between  silly  and 
downy ;  panicle  braohiate,  a-flowered ;  corolla  silky  on  the  outeide, 
smooth  in  the  throat,  with  its  lobes  shaggy  inside  at  the  point; 
capsules  ovate,  longitudinally  ribbed,  about  twice  as  long  as  broad. 
First  described  by  Bonpland  aa  identical  with  O.  ovalifolia  of  the 
'  Flora  Peruviana,  but  afterwards  recognised  by  hint  as  distinct.  It 
forms  forests  In  the  province  of  Cuenca  in  Peru.     In  commerce 

called  CMcarilla  Peluda,  which  signifies  Velvet-Leaved  Quina. 

bark  ia  not  In  much  estimation ;  it  is  however  a  good  deal  collected 
for  mixing  with  other  sorts,  and  Bonpland  suspects  it  to  be  of  good 
quality. 

8.  O.  nagMfolia(C.  UUeteta*;  0.  grandifolia;  C.  oblongifolia). 
Leaves  broadly  oval,  somewhat  acuminate,  smooth ;  principal  veins  of 
the  under  aide  shaggy  at  the  edges ;  panicle  brachiate ;  corollas  busy 
externally ;  capsules  oblong,  tapering,  seven  times  aa  long  as  broad. 
According  to  Ruis,  Humboldt,  and  De  Candolle,  the  C.  oblongifolia 
of  Mutis,  which  produces  tile  Red  Bark  of  Santa  ¥6  is  identical  with 
the  C.  magnifolia,  or  Flor  do  Azahar,  of  the  '  Flora  Peruviana.'  !~" 
fonner  grows  in  5°  N.  1st,  at  the  height  of  trout  3600  to  7800 
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above  the  sea,  and  is  particularly  common  about  Mariquita ;  the  latter 
occurs  in  the  hottest  parts  of  the  Andes  of  Peru,  about  10  degrees 
south  of  the  line.  C.  oblongl/olia  of  Santa  Fo"  produces  a  bark  which, 
although  less  efficacious  than  that  of  C.  Ccmdaminta  and  C.  lamdfolia, 
is  nevertheless  better  than  that  of  C.  tmoescnw,-  but  this  is  hardly 
reconcilable  with  Poppig's  statement  that  the  0.  nagnifolia  has  a 
woody  bark,  not  very  aatringent,  and  is  chiefly  need  for  purposes  of 
adulteration  I  he  adds,  that  ths  bark-peelers  do  not  even  reckon  it  a 
fever  bark,  or  Cascarilla,  but  name  it  simply  Cortesa  del  Asahsr. 
This  last-mentioned  author  describee  the  tree  as  very  stately,  with 
unusually  large  white  flowers,  dUftWfag  a  delicious  odour  lile  that  of 
orange-blossoms ;  possibly  the  differences  adverted  to  are  the  result 
of  climate. 

0.  0.  nacrotarpa  (C.  osalifolia,  Mutis).  Leaves  elliptical,  leathery, 
on  the  upper  side  perfectly  smooth,  on  the  under  between  hirsute 
and  pubescent ;  panicle  trichotomous ;  corollas  with  closely  pressed 
down  on  the  outside  ;  the  lobes  hairy  inside ;  capsules  cylindrical , 
twice  aa  long  as  broad.  The  White  Bark  of  Santa  Fe.  The  tree  grows 
between  3"  and  6°  N.  lat,  at  heights  between  1200  and  8400  feet  A 
variety  of  it,  with  leaves  quite  smooth  on  both  sides,  is  common  near 
Santa  Martha. 

10.  C.  trutiifolia.  Leaves  oblong,  rather  blunt,  tapered  to  the  baae, 
leathery,  smooth  on  each  side ;  whan  young  shaggy  in  the  axils  of. the 
veins  ;  stipules  membranous,  grown  together ;  corymbs  terminal, 
trichotomous;  branches  2-edgad,  few-flpwered ;  fruit  oval-oblong, 
three  times  as  long  as  broad,  crowned  by  the  calyx.  Found  about 
Quito  and  Loxa ;  distinguished  from  C.  maerocarpa  by  ita  peculiar 
membranous  stipules.     Nothing  ia  known  of  its  bark. 

11.  C.  dieAotoma.  Leaves  oblong-lanceolate,  smooth,  when  first 
unfolding  rather  silly ;  peduncles  terminal,  dichotomoua,  in  loose 
few-flowered  oorymbs;  capsules  linear,  cylindrical,  slender,  fourteen 
times  longer  than  broad.  Found  on  the  Andes  of  Peru,  in  groves  near 
Pueblo-Nuevo,  in  the  district  of  Chicoplaya.  Its  bark  is  described  aa 
brown,  intensely  bitter,  with  a  little  acidity.  This  and  the  foregoing 
species  Dr.  Lindley  places  with  these  imperfectly  known. 

12.  0.  aaUtfolia.  Lsavss  ovats,  acute,  smooth,  the  veins  of  their 
under  side  somewhat  shaggy  ;  panicle  brachiate,  stalked ;  corolla  silky 
outside,  woolly  inside ;  capsules  oblong,  tapering  to  the  base,  four 
tiroes  as  long  as  broad.  A  native  of  the  lower  woods  of  the  Andes  of 
Peru,  in  Chicoplaya.  The  bark  is  stated  to  be  called  Cascarilla  de 
Hoja  Aguds :  it  is  moderately  bitter.  Ruiz  says  it  does  not  deserve 
any  attention  for  medical  purposes. 

18.  C.  mieroMlha  (C.  parvijhrra).  Leaves  broadly  oval,  blunt, 
smooth,  rather  downy  underneath  at  the  baae  of  the  veins ;  panicle 
very  large,  brachiate,  many-flowered ;  corollas  densely  silky ;  capsules 
oblong,  three  times  aa  long  as  broad.  A  species  inhabiting  the  cold 
elevated  parts  of  the  Andes  of  Peru,  especially  about  the  village  of 
San  Antonio  de  Playa  Grande  ;  the  inhabitants  call  its  bark  Cascarilla 
Fine.  The  tree  is  of  considerable  circumference,  flowers  in  February, 
and  frequently  yields  eight  to  ten  annbas  of  dry  bark, 
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called  Cascarilla  Provinciana,  which  differs  from  that  of  Huanuoo  by 
its  decided  whitish  colour  and  greater  roughness  of  the  surface.  It  is 
thicker  and  more  woody,  the  fracture  is  more  fibrous,  and  the  colour 
is  of  a  bright  cinnamon-brown.  A  bark,  called  Pata  de  Gallinazo,  from 
the  numerous  specimens  of  Graphis,  a  forked  sort  of  Lichen,  found 
on  its  surface,  is  yielded  by  this  sort,  as  well  as  three  others.  Reichel 
considers  the  samples  which  Poppig  brought  home  as  undoubtedly 
belonging  to  the  Huanuoo  Bark  of  commerce.  Its  taste,  which  is  at 
first  add,  becomes  afterwards  a  powerful  and  permanent  bitter. 
Lindley  regards  this  species  as  identical  with  C.  aerooiculata. 

14.  C  glandalifera  (C.  gUmdulota).  Leaves  ovate-lanceolate ;  on 
the  upper  side  smooth  and  shining,  with  glands  at  the  axils  of  the 
veins ;  on  the  under  side  shaggy,  especially  upon  the  principal  veins ; 
panicles  somewhat  corymbose ;  corolla  velvety  on  the  tube,  woolly  in 
the  inside  of  the  limb ;  capsules  oblong,  three  times  as  long  as  broad. 
The  flowers  are  three  lines  long,  and  of  a  pale  rose-colour.  This  tree 
only  inhabits  the  higher  mountains  of  Peru,  and  is  more  scarce  than 
many  of  the  other  kinds  ;  its  trunk  is  from  12  to  15  feet  high,  and  its 
flowers,  in  the  month  of  February,  fill  the  forests  with  their  perfume. 
On  the  colder  parts  of  the  mountains  it  becomes  a  bush,  the  greatest 
produce  from  which  is  five  or  six  pounds  of  bark.  It  is  considered, 
according  to  Poppig,  one  of  the  finest  sorts  of  Cinchona  ;  he  says  that 
the  Peruvians  distinguish  it  by  its  blackish  rind,  which  is  only  here 
and  there  interrupted  by  small  shagreen  spots  when  in  a  fresh  state. 
The  common  people  consider  these  blotches  an  integral  part  of  the 
bark,  and  look  upon  it  as  the  more  valuable  if  beneath  the  larger  spots 
there  appears  a  black  shining  velvety  substance  dispersed  in  ovals  of 
some  lines  broad ;  this  is  probably  caused  bysome  Bvssus.  The  bark- 
gatherers  hence  call  it  Cascarilla  Negrilla.  When  broken,  it  exhibits  a 
glossy,  shining,  almost  resiny  fracture  of  a  ripe  orange-colour  passing 
into  a  fiery-brown.  A  variety  of  it,  called  Case.  Provinciana  Negrilla, 
is  obtained  from  the  trees  growing  in  warm  valleys.  According  to  Mr. 
Reichel,  this  bark  is  equal  to  the  finest  sort  from  Loxa,  but  it  is  not 
known  in  Europe,  except  in  mixture  with  other  kinds. 

••  Corollas  smooth  externally. 

15.  O.  caduci/lora  (0.  magnifolia,  Humb.).  Leaves  oval,  smooth,  erect, 
hairy  in  the  axils  of  the  leaves ;  panicle  brachiate,  with  corymbose 
branches ;  corolla  smooth,  foiling  off  very  quickly ;  capsules  oblong, 
four  times  as  long  as  broad.  Found  near  Jaen  de  Bracamorros,  a  hot 
damp  country,  where  it  is  called  C.  bora.  The  tree  is  described  by 
Bonpland  as  being  above  100  feet  high ;  its  bark  is  not  employed. 

16.  C.  rotea  (0.  fiuca).  Leaves  oval,  tapering  to  the  base,  bluntly 
acuminate  at  the  point,  smooth  on  each  side;  panicles  clustered, 
branches  corymbose ;  corolla  smooth  on  the  outside,  its  limb  downy 
above ;  capsules  oblong,  three  times  as  long  as  broad.  This  occurs 
not  unfrequently  about  Cuohero,  where  it  forms  a  highly  beautiful 
tree,  which  in  its  size  and  ramification  may  be  justly  compared  with 
the  White  Beech  of  Europe.    In  July  it  is  covered  with  innumerable 

Sale  violet  flowers,  whence  it  has  obtained  the  name  of  Palo  de  San 
uan.    Its  bark  is  not  collected,  but  Poppig  thinks  it  would  be  found 


to  possess  good  qualities. 
In  additu 


addition  to  these  species,  Dr.  Lindley  recognises  in  his  '  Flora 
Medica '  the  following : — 

C.  lucwmcefolia,  Pavon  (0.  stwpea).  A  species  said  to  furnish  a  part 
of  the  Loxa  Bark. 

(7.  lanceolate  '  FL  Per.'  Ruiz  suspects  this  species  to  be  the  true 
source  of  the  Calisaya  Bark.  It  is  found  in  the  districts  of  Mufta, 
Panas,  Pillao,  and  Cuohero. 

O.  rotundifolia,  Ruiz  and  Pavon,  MSS.  From  a  specimen  in  Mr. 
Lambert's  Museum.    Found  at  Loxa  in  Quito. 

C.  cordifoUay  Mutis,  MSS.  Found  in  the  mountains  of  New  Gra- 
nada, at  an  elevation  of  from  5000  to  8000  feet  above  the  tea. 

O.  hirtuta,  *  FL  Per/  It  is  probable  this  species  yields  some  of  the 
fine  Yellow  Bark  of  the  shops.  It  is  found  in  high  and  cold  places 
near  Pillao  and  Acomayo. 

C.  vUloea,  Pavon  (C.  Ifumboldtiana,  Lambert).  Found  at  S.  Jaon 
de  Loxa. 

C.  oblongifoliaj  Lambert  Although  nothing  is  known  of  this  plant 
beyond  the  specimens  in  the  Lambertian  Museum,  the  London  College 
of  Physicians,  in  their  '  Pharmacopoeia*  of  1836  recognised  it  as  yield- 
ing one  of  the  barks  of  commerce. 

C.  acutifolia,  '  FL  Per.'  It  is  found  in  the  lower  groves  of  the 
Peruvian  Andes,  in  Chiooplaya,  by  the  river  Taso.  It  yields  very 
poor  bark. 

C.  ttenocarpa,  Lambert.    From  Jaen,  in  the  mountains  of  Loxa. 

C.  cava,  Pavon.    From  Quito. 

Whatever  may  be  the  botanical  history  of  the  different  kinds  of 
bark,  on  their  arrival  in  Europe  they  are  known  by  names  which  have 
reference  rather  to  their  physical  appearance  or  the  place  whence 
obtained,  than  to  the  botanical  characters  of  the  trees  which  furnish 
them.  In  England  they  are  classed  under  three  heads — pale,  yellow, 
and  red  barks.  Of  each  there  are  several  varieties,  which  comprehend 
however,  various  barks,  not  the  produce  of  any  of  the  genuine  species 
of  Cinchona  above  enumerated,  but  obtained  from  species  of  Exo- 
gtemma,  Buena,  and  Strychnos  (according  to  Mr.  Burchefl).  These 
last,  called  false  or  spurious  Cinchona  barks,  are  all  distinguished  from 
the  true  Cinchona  narks  by  the  absence  of  Cinchonia,  Quinia,  and 


Aricina  (or  Cusco-Cinohonia^  a  principle  found  in  the  Cusco  or  Arica 
Bark,  referred  to  the  Cinchona  rubiginota,  Bergen).  Several  of  these 
spurious  barks  are  employed  in  fever  and  other  diseases,  but  they  are 
chiefly  used  to  adulterate  the  more  valuable  kinds  of  Cinchonas. 
Even  when  there  is  no  intermixture  of  these  inferior  sorts,  a  variable- 
ness in  quality  occurs  in  the  bark  of  the  same  species,  according  to 
its  place  of  growth.  The  finer  kinds  are  known  by  experienced  persons 
by  a  glance  of  the  eye ;  but  it  is  extremely  difficult  to  indicate,  by  any 
description,  the  marks  by  which  they  are  guided.  All  kinds  arrive  in 
Europe  in  the  same  package,  either  a  chest  or  serene,  which  is  formed 
of  pieces  of  wood  rudely  fastened  together,  and  covered  with  the  hides 
of  animals.  They  are  afterwards  sorted,  and  bring  very  different 
prices  in  the  markets,  according  to  the  degree  of  estimation  in  which 
each  kind  is  held.  We  shall  describe  the  best  kind  only  of  each ;  but 
we  must  remark,  that  much  prejudice  exists  on  this  point,  and  some- 
times excellent  kinds  are  rejected,  while  inferior  sorts  are  prized.  To 
meet  these  prejudices,  the  barkers  employ  various  artifices,  more  or 
less  injurious.  The  most  useful  classification  of  barks  is  that  proposed 
by  Geiger,  which  has  reference  to  the  relative  proportions  of  their 
alkaloids : — 1.  Those  in  which  Cinchonia  predominates  :  chiefly  pale 
or  brown  barks. — 2.  Those  in  which  Quinia  predominates,  of  which 
there  is  only  one — the  yellow  bark  of  English  commerce,  called  China 
regia  vera,  China  Calisaya. — 3.  Those  in  which  Cinchonia  and  Quinia 
exist  in  nearly  equal  proportions,  red  barks,  and  the  yellow  bark  of 
continental  writers;  the  China  of  Carthagena  of  the  French,  China 
fiava  dura,  Quina  amarUla.  This  last  is  also  called  orange  bark 
(Quina  aurantiaca  of  Mutis),  which  is  not  the  yellow  bark  of  English 
commerce,  though  by  some  it  is  erroneously  so  considered ;  and  hence 
the  frequent  error  in  the  British  Pharmacopoeias  of  referring  yellow 
bark  to  the  C.  cordifoha  (Mutis). 

Of  the  Pale  Barks  three  varieties  are  known  in  English  commerce : — 
1.  Crown  or  Loxa  Bark. — 2.  Gray,  Silver,  or  Huanuoo  Bark. — 3.  Ash 
Bark.  These  are  always  quilled,  and  never  in  flat  pieces.  The 
powder,  which  gives  the  name,  varies  from  gray  to  fawn-colour. 

1.  The  first  variety,  Crown  or  Loxa  Bark,  called  also  True  Loxa 
Bark,  is  obtained  either  exclusively  from  the  C.  Condaminea,  or 
from  it  and  C.  ecrobiculata.  It  occurs  in  pieces  from  six  to 
fourteen  inches  long,  the  quills  varying  in  diameter  from  the 
fourth  or  even  smaller  part  of  an  incn  to  nearly  half  an  inch ;  the 
rolls  are  sometimes  double,  meeting  at  the  centre :  the  diameter  of 
the  bark  is  from  a  quarter  of  a  line  to  a  line  and  a  half.  The  colour 
of  the  exterior  is  marked  dark  gray,  in  some  specimens  verging  to 
brown.  A  shining  but  peculiar  appearance  is  observable  upon  it, 
owing  to  the  thallus  of  the  lichens  spreading  over  it.  This  commonly 
alternates  with  the  colours  of  other  lichens,  grayish- white,  yellowish- 
white,  bluish-white,  so  that  the  bark  acquires  an  appearance  as  if  it 
were  painted.  Numerous  transverse  cracks,  often  extending  from  one 
side  of  the  bark  to  the  other,  with  the  edges  a  little  raised,  are  seen, 
sometimes  close  to  each  other,  sometimes  more  remote,  especially  in 
the  larger  pieces,  in  which  also  they  rarely  extend  to  the  whole  cir- 
cumference of  the  piece.  In  the  larger  pieces  longitudinal  cracks  are 
observed,  and  between  these  warts  or  knots  frequently  arise,  which 
give  a  very  rough  feel  to  such  specimens.  The  Usnea  Jlorida,  and 
some  foliaceous  lichens,  such  as  Parmdia  perforata  (Ach.),  often 
remain  attached  to  it.  The  inner  surface  is  smooth,  except  some  deli- 
cate, irregularly-longitudinal  fibres :  the  colour  is  a  cinnamon  or 
darker  brown.  The  fracture  of  the  smaller  quills  is  even,  or  slightly 
fibrous ;  that  of  the  larger  pieces  more  so,  the  fibres  firm,  but  neither 
oblique  nor  vitreous,  as  in  the  yellow  bark  (China  rtgia);  but  the 
outer  circle  presents  a  resinous  aspect.  The  odour  resembles  that  of 
tan.  The  taste  at  first  is  slightly  astringent,  and  faintly  acid ;  after- 
wards very  astringent,  somewhat  bitter,  but  not  acrid. 

In  respect  to  its  chemical  composition,  this  variety  is  commonly 
supposed  to  contain  Cinchonia  (discovered  in  pale  bark  by  Dr. 
Duncan,  jun.)  only ;  but  this  is  a  mistake,  and  it  is  most  probable 
that  the  specimens  which,  when  analysed,  yielded  no  Quinia,  were 
either  very  thin  quills  obtained  from  young  branches  or  trees,  or  were 
specimens  of  Huanuoo  Bark.  Buchous  analysed  sixteen  ounces  of  the 
Loxa  Bark  of  commerce,  yet  found  no  Quinia,  but  some  error  is 
reasonably  suspected ;  the  other  constituents  were  found  to  be — 

Drachms.  Grains. 
Fatty  matter,  with  Chlorophylle        .        .    .       1        0 
Bitter  soft  Resin  (Geiger  thinks  this  con- 
tained Quinia) 2        0 

Hard  Resin  (red  insoluble  colouring-matter)  .12        0 
Tannin  (with  trace  of  Acetic  Acid)  ...       8        0 

Cinchonia 0      28 

Kinio  Acid         .  ..      .  .    .       1      80 

Hard  Resin,  with  PhytcunjaculLt    .        .  1      49 

Tannin,  with  Chloride  of  Lime  .        .        .    .       4      25 

Gum 5      40 

Einate  of  Lime  .        .        .        .    .       1      40 

Starch,  a  trace       ...... 

"Woody  Fibre 

The  Cinchonia  exists  in  combination  with  the  kinio  acid,  in  the 
form  of  kinate  of  cinchonia.  A  prejudice  exists  in  favour  of  the  thin 
quilled  pieces,  but  they  are  not  so  well  adapted  to  form  extracts,  Ac., 
nor  to  be  employed  as  medicine.     Mutis  many  years  ago  stated  that 
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the  thick  pieces  obtained  from  branches  of  middle-aged  tree*  were  the 
most  eflicacious;  and  the  analysis  of  Yon  Santen  (in  Yon  Bergen's 
'  Yeraaeh  einer  Monographie  der  China ')  confirm*  the  correctnee*  of 
thi*  statement,  as  far  as  the  relative  amount  of  Quinia  yielded  by 
barks  of  different  ages  U  concerned.  From  100  lbs.  of  Loxa  Bark,  he 
obtained  of  Qninia — 

Ounce*. 

Thin  selected  quills 1*042 

Moderately  thick  pieces 4*444 

Selected  thick  pieces,  with  rough  cracked  bark     11 104 

2.  The  second  kind,  Huanuco  Bark,  termed  also  Silver  or  Gray 
Cinchona,  has  been  known  in  European  commerce  only  since  1799. 
The  majority  of  writers  on  the  origin  of  the  barks  refer  it  to  the  C. 
glandulifera.  (Ruis  and  Pavon,  '  FL  Peruv.')  As  it  is  sent  from 
Huanuco  to  Lima  for  shipment,  it  is  also  called  Lima  bark,  though 
some  apply  the  term  Lima  to  a  bark  supposed  to  come  from  the  O. 
landfolia  (Mutis).  It  is  likewise  called  Havanna  bark.  We  have 
the  authority  of  Poppig,  as  stated  above,  for  considering  it  one  of  the 
finest  sorts  of  Cinchona.  The  variety  of  it  termed  Case.  Provinciana 
Negrilla  (the  Quinquina  Huanuco  Noiratre  of  the  French)  is  likewise 
stated  by  Reichel  to  be  equal  to  the  finest  from  Loxa,  yet  it  is  not 
known  in  Europe  except  in  mixture  with  other  kinds.  The  explana- 
tion of  which  is  two-fold :  first,  that  though  the  trade  in  this  bark 
was  at  first  very  brisk,  owing  to  its  excellent  quality,  the  subsequent 
shipments  of  it  being  very  inferior,  it  fell  into  disrepute ;  and  though 
it  is  now  again  pure  and  good,  still  it  is  necessary  to  introduce  it  as 
Crown  Bark.  Farther,  as  the  French  give  the  name  Lima  bark  to 
another  kind  as  above  mentioned,  probably  the  dark-ash  bark,  the 
dark  Ten  (China  Pteudo-Loxa),  the  false  Loxa  bark,  confessedly  a 
very  bad  Dark,  it  has  caused  the  genuine  Lima  bark  to  be  little 
esteemed.  Farther,  as  the  Huanuco  Bark  is  in  quills  which  are 
larger  and  coarser  than  those  of  the  Crown  Bark,  the  prejudice  in 
favour  of  thin  quills  operates  to  the  disadvantage  of  this  very  excel- 
lent sort 

The  quills  are  from  three  to  fifteen  inches,  generally  from  four  to 
ten  inches  long,  with  a  diameter  from  a  few  lines  to  one  or  even  two 
inches.  They  are  in  single  rolls,  or  double  and  inclosed  rolls ;  the 
inclosed  rolls  exhibit  spiral  windings,  and  frequently  traces  of  a  sharp 
oblique  incision  of  the  knife.  This  incision  is  not  observed  in  the 
case  of  any  other  kind,  and  it  is  probably  made  by  the  Cascarilleros 
to  facilitate  the  separation  of  the  bark  from  the  trunk  of  the  tree. 
The  diameter  of  the  bark  varies  from  one-fourth  of  a  line  to  five  lines. 
The  epidermis  is  seldom  absent,  but  now  and  then  portions  of  it  have 
been  rubbed  off,  and  then  the  rusty  surface  of  the  fiber  is  seen.  The 
epidermis  is  a  whitish-gray,  but  often  covered  with  numerous  lichens, 
chiefly  Qlyphis  cieatriooea,  Graphit  duplicata,  Porina  granulata, 
Pyrenula  discolor,  Mattoidea,  PuptUo,  Lecanora  punicea,  Parmelia 
perforata,  Sticta  aurata,  and  Usnea  fiorida. 

The  character  of  the  cracks  is  more  variable  than  in  Loxa  Bark, 
few  extending  to  the  whole  circumference  of  the  bark ;  in  the  young 
pieces  the  cracks  are  not  so  deep  as  in  the  older,  in  which  also  the 
edges  are  raised,  giving  a  rough  appearance  to  it.  Some  specimens 
also  between  the  large  and  extensive  cracks  present  spaces  very 
slightly  cracked,  of  a  golden-straw  or  leaden-gray  colour.  Huanuco 
Bark  is  distinguished  by  the  brighter  colour  of  its  surface,  the  multi- 
tude of  its  small  cracks,  and  the  sharp  oblique  incisions  above 
mentioned,  from  the  Yellow  or  Calisaya  bark  (Quina  regia),  and  the 
Loxa  bark,  to  both  of  which  it  bears  considerable  resemblance.  The 
inner  surface  is  of  a  bright-cinnamon,  passing  into  an  ochre-yellow  or 
rusty  hue,  and  is  generally  rough,  and,  especially  in  the  thicker  quills, 
fibrous,  frequently  with  portions  of  the  wood  of  the  stem  adhering 
to  it  Though  no  satisfactory  chemical  analysis  has  been  made  of  it, 
exhibiting  its  entire  composition,  yet  the  relative  proportions  of  its 
alkaloids  have  been  stated.  It  is  the  richest  in  Cinchonia  of  all  the 
barks  hitherto  examined.  Goebel,  Kirst,  and  Yon  Santen  say  that  it 
yields  this  alkaloid  onlv.  Michaelis  maintains  that  two  specimens 
analysed  by  him  yielded,  in  addition,  a  little  Quinia.  The  quantity  of 
Cinchonia  is  very  variable.  Kirst  and  Goebel  obtained  from  one  pound 
168  grains ;  Yon  Santen  from  nine  different  specimens  examined  by 
him,  from  one  pound  a  quantity  varying  from  1061  grains  to  210  grains. 
The  fracture  of  the  bark  is  either  fibrous  or  splintery ;  that  of  the 
outer  portion  resinous.  The  odour  resembles  that  of  clay.  The  taste 
acid,  astringent,  somewhat  aromatic ;  then  bitter,  acrid,  and  enduring. 
The  powder  is  a  deep  cinnamon-brown. 

3.  The  third  kind  of  pale  bark,  called  Ash,  Jaen,  or  by  corruption 
Ten-Bark,  is  by  Yon  Bergen  referred  to  O.  ovata  (R.  and  P.),  which  he 
considers  synonymous  with  the  C.  pubescent  of  YahL  It  is  likewise 
called  Pale  Ten-Bark  to  distinguish  it  from  the  Dark  Ten-Bark,  or 
False  Loxa  Bark.  The  quills  of  this  kind  are  always  crooked, 
frequently  also  twisted.  The  epidermis  is  frequently  absent.;  when 
present,  it  presents  faint  transverse  cracks,  the  edges  of  which  are 
somewhat  raised,  and  a  few  longitudinal  cracks  or  warts.  The  bark 
itself  is  of  an  ash-gray,  whitish-gray,  or  light-yellow  colour,  with 
brown  or  blackish  spots.  It  has  often  a  slightly  shining  aspect  The 
inner  surface  varies  very  much,  sometimes  smooth,  sometimes  with 
long  fibres  attaohed  to  it,  sometimes  splintery,  of  a  cinnamon  or  dark- 
brown  colour.  The  fracture  is  sometimes  even,  sometimes  slightly 
fibrous,  with  a  faint  external  resinous  circle.     The  odour  is  a  little 


like  tan,  and  pleasant  The  taste  slightly  acid  and  moderately 
astringent,  a  pure  but  not  disagreeable  bitter.  The  accounts  of  its 
chemical  composition  differ  much.  Yon  Santen  sayB  it  contains 
neither  Cinchonia  nor  Quinia.  Goebel  and  Kirst  from  one  pound 
obtained  no  Cinchonia,  but  12  grains  of  Quinia ;  while  Michaelis  says 
in  two  specimens  examined  by  him,  he  found  both  Quinia  and  Chin- 
chonia ;  of  the  former,  even  80  grains ;  of  the  latter,  12  grains.  Notwith- 
standing this  last  statement,  this  is  generally  and  justly  regarded  as  a 
very  bad  sort  of  pale  bark,  and  was  chiefly  used  to  adulterate  the 
true  Loxa  Bark. 

The  Dark  Ten-Bark,  or  China  Pseudo-Loxa,  occurs  generally  in  thin 
or  middle-sized,  but  seldom  thick,  quills.  The  surface  exhibits  trans- 
verse cracks  and  longitudinal  wrinkles,  which  often  form  rings  a  line 
or  more  broad.  The  colour  is  milk-white,  but  covered  with  so  many 
lichens  as  to  have  a  dark  appearance.  The  under  surface  is  uneven, 
fibrous  or  splintery,  the  fibres  often,  very  long:  the  colour  a  rusty 
brown.  The  fracture  is  fibrous  or  splintery :  it  exhibits  a  resinous 
appearance  only  when  cut  Smells  strongly  like  tan.  The  taste  at 
first  enduringly  acid,  afterwards  astringent  This  bark  is  frequently 
purchased  instead  of  the  true  Loxa  Bark,  and  is  at  present  of  fre- 
quent occurrence  in  the  market  Bergen  considers  it  to  be  produced 
by  the  C.  nitida  (R.  and  P.)  and  the  C.  laneifolia :  these  are  perhaps 
only  varieties  the  one  of  the  other ;  but  whenoeever  obtained  it  is 
very  poor  in  alkaloids,  one  pound  yielding  only  9  grains  of  Einia  and 
12  of  Cinchonia.    It  is  held  to  be  one  of  the  worst  kinds  of  pale  bark. 

The  lichens  and  epidermis  should  be  scraped  off  all  pale  barks 
before  they  are  reduced  to  powder :  though  they  increase  the  bulk, 
they  diminish  the  efficiency  of  the  powder. 

The  Yellow  Barks. — There  are  only  three  kinds ;  the  Yellow  Bark  of 
English  commerce,  which  by  continental  writers  is  called  merely  China 
regia,  Quina  Caiisava  (the  Quinquina  Royal,  Gelbe  Konigschina),  and 
the  Yellow  or  Carthagena  Bark  of  the  Continent  comprehending  two 
sorts : — 1.  China  flava  fibrosa,  China  de  Carthagena  fibrosa,  the  Quina 
Naranjada  (of  the  natives) ;  the  Quina  de  Santa  Fe*  fibrosa,  or  Quina 
de  Carthagena  lenosa  (fibrosa),  of  the  Spanish;  Quina  de  Carthagena 
amarella  lenhosa  (fibrosa)  of  the  Portuguese ;  Quinquina  de  Cartha- 
gene  fibreux,  ligneux,  Quinquina  Orange  (of  the  French);  Holage 
Gelbe  China,  Holdge  Carthagenarinde  (of  the  Germans).  2.  China 
flava  dura,  China  lutea,  China  de  Carthagena  dura,  Quina  Naranjada 
de  Santa  F6,  Quina  aurantiaca,  Quina  de  Santa  F6,  or  Quina  de  Car- 
thagena dura(Spanish) ;  Quina  de  Cartagena  amarilla  dura  (Portuguese); 
Quinquina  de  Carthagene,  or  Quinquina  flava  dura  (French) ;  Harte 
Gelbe  China,  Harte  Carthagenarinde.  This  is  the  Orange  Bark  of 
Mutis,  which  he  says  is  obtained  from  C.  laneifolia.  Bergen  and 
Goebel  ascribe  it  to  C.  cordifolia  (Mutis),  which  some  deem  synony- 
mous with  C.  pubescent  (YahL),  which  species  is  therefore  stated  alone 
to  yield  the  yellow  bark ;  but  this  only  applies  to  the  yellow  bark 
of  the  Continent,  for  the  source  of  the  Yellow  Bark  of  English  com- 
merce must  be  considered  as  yet  undetermined.  We  shall  limit  our 
description  to  this  last  kind,  as  the  best  known  in  this  country,  and  at 
the  same  time  the  most  valuable.  This  occurs  in  two  forms — quills  and 
flat-pieces;  the  quills  were  formerly  most  prized,  but  all  well-informed 
persons  now  prefer  the  flat  pieces  as  much  richer  in  Quinia.  The 
quills  are  in  general  in  single,  seldom  in  double  rolls,  the  diameter  of 
which  is  mostly  greater  than  even  the  largest  quills  of  pale  Loxa  Bark, 
being  from  a  quarter  of  an  inch  to  an  inch,  the  length  from  4  to  24 
inches,  occasionally  containing  smaller  quills  inside  the  larger.  The 
thickness  of  the  bark  varies  from  one-eighth  to  one-fourth  of  an  inch. 
The  external  surface  is  generally  grayish-brown,  inclining  to  blackish, 

C"  >wish,  or  whitish,  according  to  the  kind  of  lichen  by  which  it  is 
t  Few  pieces  are  quite  free  from  lichens ;  many  specimens  exhi- 
bit the  wax-yellow  thallus  of  Lepra  fiava  (Acha»),  which  appears  as  if 
fused  upon  it :  this  is  a  very  characteristic  mark,  when  present,  of 
Calisaya  bark.  The  quills  seldom  have  the  epidermis  removed,  which 
has  both  transverse  and  longitudinal  cracks,  which  penetrate  down  to 
the  bark  itself,  as  their  traces  can  be  perceived  upon  it  even  when  the 
epidermis  has  been  removed.  The  transverse  cracks  frequently  extend 
over  the  whole  circumference  of  the  piece,  yet  they  are  much  inter- 
rupted by  longitudinal  cracks  and  furrows  (this  is  more  especially  the 
case  with  the  thinnest  quills) ;  but  all  of  them  have  raised  edges, 
resembling  those  of  Loxa  Bark.  Where  the  epidermis  is  wanting, 
the  colour  of  the  exposed  part  is  of  a  cinnamon  or  rusty-brown  hue. 
The  colour  of  the  inner  surface  varies  according  to  the  age  of  the  bark. 
Generally  it  is  a  deep  cinnamon,  in  recent  barks  verging  to  reddish ; 
in  older  specimens  it  is  paler,  or  a  rusty-yellow.  The  transverse  frac- 
ture is  in  the  thinner  quills  smooth,  in  the  larger  fibrous,  splintery,  or 
vitreous ;  a  resinous  circle  is  under  the  epidermis.  The  longitudinal 
fracture  is  generally  uneven,  and  delicately  fibrous :  this  kind  of  bark 
is  easily  broken. 

The  flat  Yellow  Bark,  or  that  in  splints,  occurs  either  with  the  epi- 
dermis, or  divested  of  it  (China  regia  nuda).  Pieces  retaining  the 
epidermis  are  generally  from  one  to  five  inches  broad,  generally  quite 
flat,  but  sometimes  slightly  curved,  from  three  to  fifteen  inohes  long, 
and  from  one  quarter  to  three-quarters  of  an  inch  thick.  The  charac- 
ters of  the  epidermis  correspond  with  that  above  described :  the 
uncoated  kind  is  most  frequent,  and  occurs  in  splints  from  one  to 
eight  lines  thiok.  The  colour  varies,  but  is  generally  a  reddish  or 
rusty-brown,  and  is  nearly  the  same  on  both  surfaces,  so  that  in  pieces 
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which  have  become  convex  on  the  inner  aide,  and  concave  on  the  outer, 
as  often  happens,  it  is  difficult  to  determine  which  was  the  exterior ; 
this  is  by  far  the  best  kind  of  yellow  bark. 

Adulteration  of  Yellow  Bark  is  not  very  easy,  but  a  kind  of  humalia- 
like  bark  used  to  be  substituted  for  it 

The  odour  of  genuine  Yellow  Bark  is  slightly  that  of  tan.  The  taste 
is  faintly  add,  strongly  but  not  unpleasantly  bitter,  aromatic,  stimu- 
lating, and  slightly  astringent. 

The  analyses  of  uncoated  Yellow  Bark  (Calisaya)  by  Pelletior  and 
Caventou  show  its  composition  to  be  super-kinate  of  quinia,  fatty 
matter,  slightly  soluble  red  colouring-matter  (red  cinchonic  acid), 
soluble  red  colouring-matter  (more  than  in  gray  bark),  tannin,  kinate 
of  lime,  lignin,  amylum.  When  the  uncoated  kind  is  analysed,  some 
Cinchonia  is  obtained.  By  a  comparative  analysis  it  is  found  that  a 
pound  of  flat  uncoated  yellow  bark  yields  nearly  twice  as  much 
Quinia  as  the  quilled  sort,  a  point  of  much  importance  to  the  pre- 
parers of  that  alkaloid.  The  Carthagena  yellow  barks  both  contain 
Quinia,  but  in  less  quantity  than  the  Calisaya  bark;  the  hard 
Carthagena  bark,  in  addition,  yields  Cinchonia,  but  not  the  fibrous 
kind. 

The  Red  Bark,  of  which  one  kind  only  is  known  in  English  trade, 
is  generally  referred  to  C.  oblongifolia  ;  though  many  doubts  may  be 
held  on  this  head.  Bergen  is  much  more  disposed  to  consider  the 
C.  oblongifolia  as  the  source  of  the  China  Nora,  or  Surinam  bark, 
which  is  not  officinal  in  Britain ;  this  also  is  doubtfuL  Red  bark 
has  been  known  for  130  Tears,  but  was  not  muoh  used  in  Europe  till 
1779.  It  occurs  in  quills  and  flat  pieces,  most  frequently  in  the 
latter  form.  The  quills  are  rolled  singly,  or  doubly,  from  4  to  15, 
but  generally  from  4  to  6  inches  long,  and  from  a  few  lines  to  1  inch 
in  diameter,  the  bark  being  from  1  to  4  lines  thick.  The  figure  of 
the  flat  pieces  is  variable,  being  generally  very  much  broken,  fre- 
quently with  the  epidermis  entire ;  but  this  is  often  partially,  seldom 
or  never  completely,  absent.  The  length  is  generally  from  4  to  24 
inches,  the  thickness  from  J  to  1  inch,  and  the  breadth  1  to  3  inches. 
The  quills  most  frequently  have  the  epidermis  entire ;  some  of  them 
have  a  whitish-yellow,  or  grayish-white  epidermis  (interrupted  by 
longitudinal  and  irregularly  transverse  cracks),  a  red  hue  shining 
through  it.  In  fact,  even  in  pieces  with  the  epidermis  entire,  and 
covered  with  many  lichens,  the  red  hue  is  seen  ever  shining  through 
— a  characteristic  mark  of  this  kind  of  bark.  The  flat  pieces  have 
generally  an  amazing  number  of  lichens  upon  them.  In  these  pieces 
also  what  is  called  the  rete  muoosum  is  often  very  spongy.  Warty 
bodies  are  found  on  some  varieties.  The  inner  surface  is  a  reddish- 
brown,  varying  in  intensity.  The  fracture  in  thin  quills  is  smooth, 
in  those  of  a  moderate  thickness  fibrous,  and  in  thick  quills  and  flat 
pieces  fibrous  and  splintery :  the  epidermis,  when  penetrated  by  the 
resinous  principle,  exhibits  a  vitreous  shining  ring. 

Pelletier  and  Caventou  analysed  a  specimen  of  the  variety  free  from 
warts,  and  found  it  to  contain — 

Slightly  soluble  red  colouring-matter,  or  red 

Cinchonic  Add. 
Soluble  red  colouring-matter  (tannin). 
Yellow  colouring-matter ;  fatty  matter. 
Kinate  of  Lime.    Woody  Fibre.    Starch. 
The  relative  proportions  of  Quinia  and  Cinchonia  differ  in  different 
specimens ;  a  pound  of  bark  yielding  in  some  instances  70  grains  of 
Cinchonia  and  77  grains  of  sulphate  of  quinia,  in  others  184  grains 
of  Cinchonia  and  only  9  grains  of  sulphate  of  quinia. 

The  Humalies,  or  Brown  Bark,  is  not  known  in  English  commerce ; 
its  source  is  not  accurately  determined. 

Several  inferior  kinds,  and  others  erroneously  reputed  to  be 
Cinchona  barks,  are  met  with,  either  accidentally  or  fraudulently 
mixed  with  or  passed  for  the  genuine ;  but  they  may  be  known  by 
not  possessing  the  characters  of  the  best  kinds  as  given  above. 

Dr.  Lindley,  in  his  'Flora  Medica,'  gives  the  following  as  the 
result  of  his  inquiries  with  regard  to  the  barks  used  in  medicine  : — 

(a).  Pale  Barks:— 

Crown,  or  Loxa  Bark C.  Condaminea. 

Silver,  Gray,  or  Huanuco  Bark  .  C.  micrcmtha. 

Ash-Bark (?) 

White  Loxa  Bark (?) 

(b).  Yellow  Barks:— 

{C.  lanceolata. 
C.  hirsuta. 
C.nitida. 

Calisaya C.  lanceolata. 

Carthagena  Bark C.  cordifolia. 

CusooBark (?) 

(c).  Red  Barks.*— 
Red  Cinchona,  or  Bark  of  Lima  ...  (?) 

Cinchona  Novex C.  magnifoUa. 

(d).  Brown  Barks: — 
Humalies  Bark  •       •       •        *  C.  purpurea. 


In  the   'London  PharmacopoMa,'   published  by  the  College  of 
Physicians  for  1851,  the  following  Barks  are  recognised : — 

f  C.  Calisaya, 


G/aw(f^),(a<^tfoKa,'Ph/1836)       .     ^     Wd&dL 
C  pallida  (de  Loxa),  {C.  lancifolia, '  Ph/  1886)  {  ^^JS"-* 
C.riUm(0.obhngif6liatK'lBZ6)      .  { 
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CINCHONA'CE.£,  Cinchonads,  the  Cinchona-Tribe,  a  natural 
order  of  Monopetalous  Exogenous  Plants,  with  an  inferior  fruit,  a 
regular  corolla,  seeds  containing  a  small  embryo  in  the  midst  of 
horny  albumen,  and  opposite  undivided  leaves  with  stipules  placed 
between  their  petioles.  This  brief  character  distinguishes  a  most 
extensive  and  important  assemblage  of  plants,  comprehending  many 
of  the  most  useful  species  we  are  acquainted  with.  The  bark  of  the 
order  is  very  generally  tonic,  aromatic,  and  febrifugal,  and  its  energy 
is  attested  by  the  well-known  use  of  that  of  Cinchona  itself,  to  say 
nothing  of  the  numerous  other  genera  fit  to  be  employed  as  sub- 
stitutes for  Jesuit's  Bark.  [Cinchona.]  The  albumen  of  the  seeds 
when  roasted  affords,  in  the  case  of  coffee,  a  fragrant,  stimulating, 
and  agreeable  principle  [Coffxa]  ;  and  the  roots  of  many  herbaceous 
kinds  possess  active  emetic  properties.  True  Ipecacuanha  is  the 
produce  of  Cephadis  Ipecacuanha  [Csfoslxs],  but  many  other 
Cinchonaceous  plants  resemble  it  in  their  medicinal  qualities,  and 
are  perhaps  mixed  with  it  in  commerce.  Cinchonaceoj  are  the 
Rubiaceat  of  many  botanists ;  but  as  it  appears  advisable  to  separate 
Rubia  and  its  allies  into  a  distinct  order,  on  account  of  the  absence 
of  atipules,  and  for  other  reasons  {Stxllatjs],  it  is  necessary  to  alter 
the  name  of  the  remainder  of  the  group ;  and  as  a  type  of  the  order, 
when  circumscribed,  Cinchona  is  unexceptionable. 

The  Honeysuckles  were  also  referred  to  Rubiacem,  but  are  now- 
separated  under  the  name  of  Caprifoliacece.  With  these  two  orders 
Cinchonacea  has  undoubtedly  the  greatest  affinity.  It  is  also  related 
to  the  Composites,  and  through  the  genus  Lygodysodea  to  the  Umbel- 
liferox  Some  of  the  genera  of  this  order  exhibit  a  tendency  in  their 
sepals  to  revert  to  the  foliar  condition  after  the  petals  have  fallen. 
This  is  the  case  with  Mussamda  and  Calycophyllum.  [Calt- 
cophtllum.1 

Cinchonads  are  found  exclusively  in  the  hotter  parts  of  the  world, 
where  they  are  so  common  as  to  constitute  not  less  than  one-twenty- 
ninth  part  of  the  whole  of  the  vegetation.  The  order  comprises 
269  genera  and  2500  species.  The  most  valuable  of  these  are 
undoubtedly  the  species  of  Cinchona,  but  many  important  plants 
besides  these  are  yielded  by  this  order.  The  genera  Pinckneya, 
Condaminea,  QueUarda,  Antirrhea,  Morinda,  Eymenodictyon,  and 
Ophiorhiza,  all  afford  species  which  yield  barks  regarded  as  febrifuge 
and  astringent  in  the  treatment  of  disease.  Some  of  the  species 
yield  tannin,  as  the  Vhcaria  Qambier,  from  which  a  kind  of  Catechu 
or  Kino  is  prepared.  The  species  of  Chiococca  [Chiooocca]  have 
active  properties.  Only  a  few  species  yield  food.  "  The  Qenipap,  a 
South  American  fruit,  as  large  as  an  orange,  of  a  whitish-green 
colour,  but  containing  a  dark  purple  juice,  with  an  agreeable  vinous 
taste,  is  borne  by  Oenipa  Americana.  Sarcocephalus  esculentus  is  the 
edible  peach  of  Sierra-Leone.  Vangueria  edulis,  or  Voa-vanga  is 
said  to  be  a  good  dessert  fruit  in  Madagascar.  Genipa  Brasiliensis  is 
also  eaten  in  Brazil,  but  Martins  says  that  it  is  only  fit  for  table  after 
becoming  bletted,  and  that  it  is  better  when  preserved  with  sugar 
than  when  fresh.  Some  of  the  bushes  called  in  Tasmania  native 
currants  are  Coprosmas,  but  they  are  not  of  good  quality." 
(Lindley). 

Several  genera,  as  (Hdenlandia,  Psychotria,  Genipa,  Condaminea, 
and  Hydrophylax,  yield  colouring-matters  used  in  dyeing.  Some 
species  are  remarkable  for  their  fragrance  and  beauty,  especially 
amongst  the  genera  Qardenia,  Hindsia,  Posequeria,  Ixora,  Bouvardia, 
Catesbasa. 

(Lindley,  Vegetable  Kingdom.) 

CINCINNURUS.    [Birds  or  Paradise.] 

CINCLOSCMA,  a  group  of  Thrushes,  characterised  by  Dr.  Horsfield 
and  Mr.  Vigors.    [Mebuuda] 

CINCLUS,  a  genus  of  Insessorial  Dentirostral  Birds,  belonging  to 
the  family  Merulidau  C.  aquations  is  the  Common  Dipper  of  British 
ornithologists.    [MraumxeJ 

CINERA/RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  the  sub-order  Corymbifera,  the  tribe  Bupatoriacea,  the 
sub-tribe  Senecionew,  and  the  division  Eusenecionea.  It  closely 
resembles  Senecio  [Sbnkjio],  and  differs  from  that  genus  in  its 
involucre  being  composed  of  one  row  of  equal  scales  only.  Two 
species  are  found  in  Great  Britain. 

C.  pahutris,  a  shaggy  plant  with  a  much  branched  stem  whioh 
is  corymbose  above;  leaves  broadly  lanceolate, half-clasping,  the  lower 
leaves  sinuate-dentate.  It  has  a  stem  8  feet  high,  thick,  hollow,  and 
leafr.  The  florets  are  of  a  bright-yellow  colour.  It  inhabits  ditches 
in  fenny  districts,  and  was  at  one  time  a  more  abundant  plant  in 
England  than  it  is  at  present. 

C.  campestris,  a  shaggy  plant,  with  a  simple  stem;  the  root-leaves 
oblong,  nearly  entire,  narrowed  below;  the  stem-leaves  lanceolate, 
heads  corymbose,  involucre  woolly  below  nearly  glabrous  in  the 
upper  half;  the  fruit  hispid.    It  has  a  stem  6  or  8  inches  high  with 


yellow  floret*  It  is  found  mostly  on  chalk  down*.  A  variety,  0. 
e.  naritima,  occurs  near  the  sea  in  very  wet  annua ;  It  la  then  twice 
or  three  times  h  large  m  usual,  and  the  lower  leave*  are  dentate. 


CINNABAR.    ItBBt , 

CINNAMODENDRON,  a  genus  of  Plant*  referred  to  Von  Martins'* 
doubtful  order  CatuHaear.  This  genua  haa  been  separated  from  Cantlla 
which  ia  well  represented  by  C.  alba,  a  common  Weat  Indian 
aromatic  ahrub  with  evergreen  coriaceous  obovate  alternate  stalled 
leaves,  no  stipules,  and  corymbs  of  purple  flowers.  C.  alba  is  often 
colled  Wild  Cinnamon  in  the  West  Indies,  on  account  of  its 
warm  aromatio  fragrant  properties.  (Caselu,  in  Asm  and 
So.  Drv.>  Then  is  but  one  other  species  of  Candla.  Cmnamo- 
dendran  has  but  one  species,  O.  axillare.  It  is  a  Brazilian  tree  with 
aromatio  properties.  Its  bark  is  used  as  a  tonic  and  stimulant.  It 
la  administered  in  low  fevers  and  relaxed  sore  throat. 

CINNAMCMUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Lcuraeea.  It  is  confined  to  the  East  Indies,  and  distinguished 
from  the  rest  of  its  natural  order  by  the  following  technical  cha- 
racter : — Flowers  hermaphrodite  ;  abortive  stamen*  perfect ;  anthers 
with  four  cells ;  limb  of  the  perianth  articulated,  deciduous ;  buds 
of  the  leaves  incomplete ;  leaves  evergreen,  often  approximated  in 
pairs,  3-ribbsd  or  triple-ribbed.  It  contains  several  species,  some  of 
which  yield  Cinnamon,  snd  others  Cassis,  two  aromatio  barks  which 
appear  to  diner  bom  each  other  in  little,  except  in  the  degree  in 
which  the  aromatic  principle  exists  in  them.  Till  lately  it  was 
understood  that  s  Ceylon  plant  called  Lanriu  Oinnamomum  yielded 
true  Cinnamon,  and  another,  called  Lanm  Oattia,  produced  the 
inferior  Cassia  bark  on  the  coast  of  Malabar ;  but,  according  to  Neca 
von  Esenbeck,  at  least  two  distinct  species  yield  the  Cinnamon  of 
the  shops,  snd  it  is  altogether  uncertain  which  out  of  several  yields 
Cassis. 

Cinnamon  has  been  known  to  European  nations  from  very  high 
antiquity.  The  Greeks  procured  it,  together  with  the  name,  as 
Herodotus  (iii.  111}  remarks,  from  the  Phoenicians,  who  are  by  some 
Bupposed  to  have  formed  the  name  Kinnamomon  from  Kagu-manis, 
or  Kaachu-monis,  two  Malayan  words  signifying  sweet  wood  ('  *  nnsla 
of  Philosophy,'  1817) ;  and  Cassis,  itself  may  have  originated  in  the 
■erne  word  Kasohu, '  wood.'  That  which  is  now  chiefly  consumed  in 
England  is  the  aromatio  berk  of  a  small  tree  found  in  the  Island  of 
Ceylon. 

0.  Ztglanicw*,  the  Ceylon  Cinnamon-Tree.  Its  leaves  are  of  an 
oblong  figure,  generally  more  or  lees  heart-shaped  at  the  base  ;  of  a 
thick  leathery  texture,  very  smooth  and  shining  on  the  upper  aide, 
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point;  they  are  nearly  opposite  on  the  branches,  and  are  traversed 
by  from  three  to  five  ribs,  of  which  the  lateral  ones  run  in  a  ourved 
direction  from  the  base  to  the  point  The  Bowers  are  greenish- 
white,  and  appear  in  threes,  collected  in  clusters,  in  small  terminal 


imperfect  and  resemble  yellow  triangular-stalked  glands.  Their 
pistil  is  a  roundish  1-oelled  body  terminating  gradually  in  a  style 
with  a  white  downy  capitate  triangular  stigma.  The  fruit  is  an  oval 
berry,  not  unlike  an  acorn,  seated  in  the  calyx,  which  is  enlarged 
and  converted  into  an  angular  6-toothed  cup.  The  tree  is  supposed 
to  produce  a  considerable  number  of  varieties  to  which  native  names 
are  given,  but  it  ia  uncertain  whether  these  are  not,  in  part  at 
least,  distinct  species.  In  addition  to  the  aromatic  oil  oontained  in 
its  bark,  the  root  of  the  Cinnamon-Tree  yields  camphor ;  the  liber,  oil 
of  cinnamon ;  the  leaves,  oil  of  cloves  ;  and  the  fruit  a  peculiar  terobin- 
tsoeous  ethereal  oil.  When  the  branches  are  peeled  the  finest  sticks  of 
Cinnamon  are  said  to  be  obtained  front  the  liber  of  the  middle- 
sue  branches,  an  inferior  sort  from  the  youngest  shoots,  and  that 
which  is  produced  by  the  thickest  branches  in  considered  of  very 
little  value. 

It  Is  said  to  require  a  rich  sandy  soil  mixed  with  vegetable  earth. 
Some  degree  of  abode  is  necessary  to  the  young  plants,  which  there- 
fore ore  not  cultivated  in  open  plains,  but  in  spaces  in  the  woods 
where  a  few  large  forest-trees  are  left  scattered  about  to  shade  them. 
In  about  six  or  seven  years  from  the  time  they  are  sown,  young 
cinnamon  bushes  are  from  four  to  six  feet  high  ;  they  are  not  how- 
ever generally  barked  before  the  ninth  year.  The  cinnamon  peeling 
begins  in  Hay,  at  the  end  of  the  rainf,  and  lasts  till  November ;  the 
operation  of  peeling  consists  in  nothing  more  than  slitting  the  bark 
longitudinally  and  then  cutting  it  across,  ao  that  it  can  be  readily 
turned  back  from  the  wood,  and  it  la  the  more  easy  in  consequence 
if  the  shoots  which  are  out  for  peeling  not  being  more  than  three 


C  arotnaticnia  (Esenbeck),  is  the  species  which  is  believed  to  be 
the  Cinnamon  of  China  and  Cochin  Chins.  This  plant,  which  Is  not 
uncommon  in  the  hot-houses  of  Europe,  has  long  been  reputed  the 
kind  that  yields  cassia,  but  that  opinion  appears  to  be  altogether 
unfounded.  It  is  said  to  grow  in  the  dry  sandy  districts,  lying  north- 
west of  the  town  of  Falfoe,  between  16°  and  16*  N.  1st  The  leaves 
are  very  much  larger  than  in  the  true  Cinnamon,  they  usually  hang 
down  from  the  stalks,  have  never  more  than  three  ribs,  and  never  are 
in  any  degree  cordate  at  the  base  ;  sometimes  they  are  taperpointed, 
sometimes  blunt.  A,  in  the  following  figure,  Is  a  leaf  of  this  species  ; 
B  and  C  are  different  forms  of  the  loaf  of  the  CVnnomomifia  Zeylanicum, 
The  aromatic  fruits  called  Cassia-Buds  are  also  yielded  by  this  species. 
[Cassix-Bddb.] 


Cassia-Bark,  it  seems  altogether 
hether  it  ia  some  peculiar  species, 
as  it  has  long  been  supposed  to  be,  or  inferior  samples  of  Cinnamon 
gathered  in  unfavourable  seasons,  or  from  trees  growing  in  bad  alt  aa- 
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tions.  The  differences  in  Cassia-Bark  are  of  such  a  nature  as  to  render 
the  last  the  most  probable  conjecture ;  it  possesses  less  aromatic  oil, 
a  circumstance  likely  to  occur  to  trees  in  unfavourable  situations; 
and  in  proportion  as  the  oil  disappears  there  is  an  increase  in  mucila- 
ginous and  resinous  matter.  But  on  the  other  hand  there  are  so  many 
inert  or  comparatively  inert  species  of  Cinnamomum,  that  Cassia  may 
very  well  belong  to  one  of  them.  There  is  C.  dulce  in  China,  obtun- 
folium,  inert,  Bazania,  and  others,  any  of  which  may  possibly  yield 
such  a  bark.  The  question  is  however  one  more  of  curiosity  than  real 
consequence.  The  only  important  thing  about  Cassia  was  the  suppos- 
ing it  to  be  furnished  by  what  is  really  a  most  valuable  species,  and 
that  error  is  now  removed. 

Cinnamon  of  the  genuine  Ceylon  kind  is  cultivated  in  Guyana,  the 
island  of  St.  Vincent,  the  Cape  de  Verd,  Brazil,  the  Isle  of  France, 
Pondicherry,  Guadeloupe,  and  elsewhere,  and  it  is  said  that  plants 
obtained  from  Paris  by  the  Pasha  of  Egypt  have  thriven  when  trans- 
ported to  Cairo.  There  is  however  no  probability  that  the  tree  will 
succeed  as  an  artiole  of  commerce  in  any  country  that  has  not  the  hot 
damp  insular  climate  and  bright  light  of  Ceylon. 

V.  Tamala  is  a  native  of  the  continent  of  India,  wild  in  Derwanee 
and  Qongachora,  cultivated  in  the  gardens  of  Rungpoor.  The  taste 
of  the  leaves  when  dried  ib  aromatic;  they  are  sold  in  the  shops 
under  the  name  of  Folia  Malabathri  Tamalapathri  or  Indi. 

C.  Lourcirii  grows  on  the  lofty  mountains  of  Cochin  China,  to  the 
west  towards  Laos,  Japan.  The  flowers  of  Cassia  are  produced  by 
this  species.  The  old  and  young  branches  are  worthless,  but  the 
middle-sized  shoots  are  superior  to  that  of  Ceylon,  and  are  sold  at  a 
much  higher  price. 

C.  Culilawan  is  a  native  of  Amboyna,  especially  in  Leitimoo  near 
the  villages  of  Saya,  Button,  and  Ema.  The  bark  when  dry  is  aro- 
matic like  cloves,  but  less  pungent  and  sweeter.  It  has  some 
astfingenoy,  and  owes  its  medicinal  activity  to  a  combination  of  volatile 
oil,  resin,  and  bitter  extractive.  It  is  useful  in  dyspeptic  complaints, 
diarrhoeas,  &c  The  natives  of  Amboyna  use  it  both  as  an  internal 
medicine  and  as  a  stimulating  linament. 

C.  rubrum  grows  in  Cochin  China,  and  contains  an  essential  oil,  like 
the  last  species,  smelling  of  cloves,  but  not  so  agreeable. 

C.  Sintoe  grows  on  the  Nilgherry  Mountains  m  Hindustan,  and  the 
higher  mountains  of  Java.  It  is  a  tree  80  feet  high.  The  bark  is  in 
quality  very  like  the  true  Culilawan,  but  not  so  agreeable ;  it  is  more 
bitter  and  drier,  and  more  powdery  when  chewed. 

C.  xanthoneuron  is  a  tree  growing  on  the  Papuan  Islands  and  the 
Moluccas.  The  bark  has  great  fragrance  when  fresh,  but  loses  this 
quality  in  time.  It  is  so  extremely  like  Mapoy  Bark  as  to  be  con- 
founded with  it. 

C.  nitidum  is  a  shrub  or  small  tree  growing  on  the  continent  of 
India.  It  is  the  plant  which  furnished  the  principal  part  of  the  '  Folia 
Malabathri*  of  the  old  pharmacologists. 

C.  Javanicum  is  a  tree  with  a  trunk  20  feet  to  SO  feet  high,  growing 
in  Java  and  Borneo.  The  bark  is  of  a  deep  cinnamon-brown  colour, 
more  bitter  than  Culilawan  Bark,  and  the  leaves  when  rubbed  have  a 
very  sharp  aromatic  odour.  Blume  says  the  bark  deserves  the  attention 
of  medical  men  on  account  of  its  powerful  anti-spasmodic  properties. 

With  regard  to  Cinnamon  and  Cassia  Barks  as  they  occur  in  com- 
merce, we  are  most  indebted  to  Nees  von  Esenbeck,  who  has  paid 
great  attention  to  the  subject.  According  to*  him,  the  finest  or  Ceylon 
Cinnamon  is  procured  from  the  three-year-old  branches  of  the 
Cinnamomum  ieylanicum  (Blume),  which  is  found  native  in  the 
island  of  Ceylon  only ;  the  cultivation  however  has  been  extended  to 
Java  and  to  South  America.  Though  found  in  various  parts  of  the 
island,  it  is  most  abundant  in  the  south-west  part,  near  Colombo,  and 
yields  the  best  Cinnamon  when  growing  in  a  sandy  quartz  soil.  The 
time  for  stripping  off  the  bark  is  from  May  to  October.  The  bark, 
after  being  removed  from  the  branches,  is  tied  up  in  bundles  for 
twenty-four  hours,  during  which  time  a  sort  of  fermentation  takes 
place,  which  greatly  facilitates  the  separation  of  the  outer  part  of  the 
bark  from  the  cuticle  and  epidermis,  which  is  very  carefully  scraped 
off  the  Ceylon  Cinnamon.  It  is  then  rolled  up  into  quills,  or  pipes, 
about  three  feet  in  length ;  the  thinner  or  smaller  quills  being  sur- 
rounded by  larger  ones — a  mark  which  always  distinguishes  Cinnamon 
from  Cassia.  It  is  then  conveyed  to  Colombo,  where  it  is  sorted  by 
government  inspectors  into  three  kinds,  of  which  the  two  finest  alone 
were  allowed  to  be  exported  to  Europe,  while  the  third,  or  inferior 
kind,  was  reserved  to  be  distilled  along  with  the  broken  pieces  of  the 
other  two  for  the  purpose  of  obtaining  the  oil  of  cinnamon.  The 
select  Cinnamon  is  formed  into  bales  of  about  924  lbs.  weight,  con- 
taining some  pepper  or  coffee,  and  wrapped  in  double  cloths  made  of 
hemp,  and  not,  as  stated  by  some  writers,  of  the  cocoa-tree. 

This  fine  Cinnamon  occurs  in  pieces  about  forty  inches  in  length, 
generally  containing  from  six  to  eight  rolls  or  quills  in  each,  one 
within  the  other,  of  the  thickness  of  vellum  paper,  of  a  dull  golden- 
yellow  colour,  smooth  on  both  outer  and  inner  surface.  It  is  very 
fragrant,  agreeably  aromatic,  taste  pleasant,  warm,  aromatic,  slightly 
astringent.  Analysed  by  Vauquelin,  it  yielded  volatile  oil,  tannin  in 
large  quantity,  an  asotised  colouring-matter,  a  peculiar  acid,  mucilage, 
and  fieculum. 

The  root  of  the  Cinnamon  tree  yields  a  kind  of  camphor,  and  the 
leaves  yield  an  oil  which  resembles  oil  of  cloves,  which  it  is  often  used 
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to  adulterate.  This  is  quite  distinct  from  the  oil  of  cinnamon  obtained 
from  the  bark.  The  ripe  berries  yield  by  decoction  a  solid  volatile 
oil,  similar  to  the  oil  of  juniper.  Cassia,  according  to  Marshall  and 
others,  is  the  bark  of  the  old  branches  and  trunk  of  the  Cinnamomum 
Zeylanicum  already  mentioned,  while  others  assert  that  it  is  the  bark 
of  an  entirely  different  Bpecies,  namely,  of  the  Cinnamomum  Cottier 
(Nees  Fratres,  et  Blume),  a  native  of  China,  but  cultivated  in  Java. 
This  last  view  is  much  the  more  probable ;  for  not  only  is  no  Cassia 
exported  from  Ceylon  (except  the  rejected  or  third  sort  of  Cinnamon, 
which  is  introduced  into  England  incorrectly  under  that  name),  but 
almost  all  the  Cassia  which  reaches  Europe  comes  from  Canton.  Re- 
agents produce  very  different  effects  both  on  the  infusion  and  oil  of 
these  two  barks,  which  is  a  rational  ground  for  believing  them  to  be* 
obtained  from  different  species. 

Cassia  is  easily  distinguished  from  Cinnamon.  The  bales  in  which 
it  arrives  are  much  smaller,  containing  only  from  two  to  four  pounds, 
bound  together  by  portions  of  the  bark  of  a  tree.  The  quills  are 
thicker,  rolled  once  or  twice  only,  and  never  contain  thinner  pieces 
within ;  the  diameter  of  the  bark  is  much  thicker  than  that  of  Cinna- 
mon, and  harder,  the  outer  rind  less  carefully  removed  (large  patches 
of  the  cuticle  and  epidermis  often  remaining  upon  it),  the  colour 
deeper,  of  a  brownish  fawn-colour  (that  raised  in  Guyana  is  yellowish), 
with  the  odour  of  Cinnamon,  but  fainter  and  less  grateful ;  the  taste 
more  acridly  aromatic,  pungent,  less  eweet,  at  the  same  time  more 
powerfully  astringent,  yet  mucilaginous. 

Cassia  is  often  substituted  for  Cinnamon,  and  it  is  also  frequently 
adulterated  with  Cassia  Lignea  (which  is  the  bark  of  a  degenerate 
variety  of  the  Cinnamomum  Zeylanicum  (Blume)  growing  in  Malabar, 
Penang,  and  Silhet),  with  the  bark  of  Cinnamomum  Culilawan,  and 
with  portions  which  by  distillation  have  been  deprived  of  their 
volatile  oil. 

Oil  of  Cinnamon  is  obtained  chiefly  from  the  fragments  which  fall 
from  the  quills  during  the  inspection  and  sorting  at  Colombo.  These 
fragments  are  coarsely  powdered,  and  after  being  immersed  for  forty- 
eight  hours  in  sea-water,  are  distilled,  when  a  mUky  fluid  comes  over, 
which  separates  into  two  parts,  a  light  oil  which  floats,  and  a  heavy 
one  which  sinks  in  the  water.  Eighty  pounds  weight  of  Cinnamon 
yield  about  two  ounces  and  a  half  of  light  oil,  and  five  ounces  and  a 
half  of  heavy  oiL  About  100  gallons  of  oil  of  cinnamon  are  annually 
obtained  at  Colombo.  As  the  oil  which  is  met  with  in  commerce  is  a 
mixture  of  these  two,  the  specific  gravity  is  variable,  1*085  to  1*090. 
In  time  a  spontaneous  separation  takes  place,  and  there  are  formed 
beautiful  transparent  crystals  of  a  stearopten,  or  Cinnamon-Camphor. 
Sometimes  benzoic  acid  is  formed.  Oil  of  Cassia  is  also  obtained  by 
distillation ;  at  first  it  is  whiter  than  oil  of  cinnamon,  afterwards  it 
becomes  yellow,  but  never  of  such  a  fiery  yellow  as  cinnamon-oiL 
The  odour  is  agreeable,  but  not  so  delicate  and  cinnamon-like :  taste, 
acrid,  burning,  but  different  from  cinnamon.  Specific  gravity  1*0608 ; 
it  reddens  litmus  paper.  At  a  low  temperature  crystals  show  them- 
selves,  which  disappear  with  an  increase  of  heat.  Some  consider  these 
a  camphor,  others  benzoic  add.  Benzoio  acid  unquestionably  exists 
in  this  oiL  Oil  of  cinnamon  is  adulterated  with  oil  of  cassia,  with 
the  oil  of  cassia-buds,  with  the  oil  of  the  Ceranu  laurihceramu,  or 
Cherry-Laurel,  and  it  is  also  said  with  oil  of  bitter-almonds,  an  exceed- 
ingly dangerous  intermixture. 

CINNAMON-STONE.    [Garnet.] 

CINNAMON,  WILD.    [CnrNAMODENDBOW.] 

CINNYRIDjE,  a  family  of  Passerine  Birds  of  brilliant  plumage, 
living  upon  the  juices  of  flowers,  and  representing  in  the  Old  World  the 
TrochUufa,  or  Humming-Birds  of  the  New  Continent  and  its  islands. 
They  are  known  by  the  common  names  of  Sun-Birds  and  Soui-Mangas. 

Cuvier,  in  defining  his  genus  Cinnyru,  states  that  the  species  com- 
posing it  have  the  tail  no  longer  worn ;  the  bill  long  and  very  slender, 
with  the  edge  of  the  two  mandibles  finely  serrated ;  and  the  tongue, 
which  can  be  protruded  from  the  bill,  terminating  in  a  fork.  They 
are,  he  observes,  small  birds,  the  plumage  of  whose  males  glitters  in 
the  season  of  love  with  metallic  colours,  approaching  in  aplendour 
that  of  the  Humming-Birds,  which  they  represent  in  this  respect  in 
the  Old  Continent,  where  they  are  found  principally  in  Africa  and 
the  Indian  Archipelago.  They  live,  he  adds,  on  flowers,  from  which 
they  pump  the  juices :  their  nature  is  gay,  and  their  song  agreeable. 
Their  beauty  makes  them  much  sought  after  in  our  cabinets ;  ^  but  as 
the  plumage  of  the  females  and  that  of  the  males  during  the  interval 
between  the  seasons  of  love  is  entirely  different  from  its  nuptial 
brilliancy,  it  is  difficult  to  characterise  the  species.   ('  Regne  Animal/) 

CinnyriB,  in  Cuvier' a  arrangement,  stands  between  Melithreptut  and 
Arachnothera. 

Mr.  Vigors  considers  the  Tenuirottrcs,  or  Suctorial  Birds,  the  most 
interesting  group  perhaps  of  the  animal  world.  "Deriving,"  says 
that  author,  "their  subsistence  for  the  most  part  from  the  nectar  of 
flowers,  we  never  fail  to  associate  them  in  idea  with  that  more  beauti- 
ful and  perfect  part  of  the  vegetable  creation,  with  which,  in  their 
delicacy  and  fragility  of  form,  their  variety  and  brilliancy  of  hues,  not 
less  than  by  then*  extracting  their  nourishment  from  vegetable  juices, 
they  appear  to  have  so  many  relations.  As  the  tribe  is  confined  ex- 
clusively to  the  torrid  zone  and  the  southern  hemisphere,  the  natu- 
ralists of  our  northern  latitudes  have  little  opportunity  of  observing 
their  manners  or  of  inspecting  their  internal  construction.     Much 
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confusion  has  consequently  arisen  in  aligning  them  their  respective 
stations,  more  particularly  among  the  Honey-Suckers  of  Australia, 
which  have  bean  indiscriminately  scattered  among  every  group  of  the 
order.  In  the  absence  of  that  certain  and  perfect  information  which 
alone  can  authorise  us  to  decide  upon  the  station  of  any  bird  in 
nature,  I  cannot,  at  present,  undertake  to  fill  up  the  details  of  this 
tribe  with  much  pretension  to  accuracy.  The  following  sketch  how- 
ever of  the  Suctorial  Families  will,  I  imagine,  be  found  to  afford  some 
approach,  in  its  general  outline,  to  the  natural  divisions  into  which 
the  tribe  branches  out,  and  to  the  order  in  which  they  succeed  each 
other:— Nectariniada:  (J),  Cinnyrida,  TrotAilida,  Promeropida,  Mdi- 
phaffida.  Arranged  according  to  their  typical  characters,  they  thus 
succeed  each  other : — 

Normal  Group. 

Bills  and  feet  comparatively  slender  (  Camyrida. 

(gracilioribus)        ....   \  Trochitida. 

Aberrant  Group. 
Bills  and  feet  comparatively  strong  f  %%%£^$ 
(fortionbus)  ....  [  jv-«*<j>-wiiada!  (J)." 
Mr.  Vigors  then  proceeds  to  state  that  llliger  was  the  first  who 
separated  the  true  Cerlkia  of  the  present  day  from  the  groups  of  the 
Linnasan  Cerlhia,  which  feed  upon  vegetable  juices,  and  which  he 
therefore  distinguished  by  the  generic  name  of  Ntctarinia,  This 
latter  genua,  observes  Mr.  Vigors,  comprising  two  distinct  and 
strongly  marked  groups,  has  again  been  separated  by  Cuvier  into  two 
divisions ;  for  the  first  of  which,  consisting  of  birds  whose  bills  are 
shorter  and  stronger  than  those  of  the'  second,  and  whose  feet  are  also 
in  general  more  robust,  he  has  retained  the  name  of  Ntctarinia; 
while  he  has  distinguished  the  latter  division,  where  the  bills  are 
longer  and  more  attenuated,  and  the  legs  and  feet  are  proportionally 
more  delicate,  by  the  appellation  of  Cinnyri*.  The  first  two  families 
in  the  arrangement  of  Hr.  Vigors  accord  with  these  views;  and  he 
remarks  that,  besides  the  difference  in  their  structure,  the  two  groups 
may  be  separated  by  their  geographical  limits.  The  Nedariniada,  ss 
far  as  Hr.  Vigors  can  trace  out  their  extent,  are  confined  to  the  Mew 
World  ;  while  the  Cinnyrida  are  circumscribed  within  the  bounds  of 
the  ancient  continent  and  its  adjoining  islands.  In  looking  to  the 
succession  of  affinities  in  the  tribe,  Mr.  Vigors  remarks  that  the 
Nedarinisda  appear  to  hold,  by  the  comparative  strength  of  their 
feet  and   bill,  an  intermediate  rank,  between  the  Creepers  and  the 

'typical  groups  of  the  present  tribe.      The  Oerthiadtt,  as  we  have 

[Cshthiids],  employ,  he  observes,  the  feet  in  climbing;  the  tftt 
niada  hop  from  flower  to  flower,  seeking  the  nectar  of  each ;  while 
the  Cinnyrida  and  Trochiiidce  make  no  use  whatever  of  the  foot 
they  extract  their  food,  but  during  the  process  of  feeding  are  pois 
entirely  on  the  wing.     The  two  last-mentioned  families,  he  adds, 
again  approach  each  other  in  the  slenderness  of  their  bill,  the  vi 
ness  and  changeable  lustre  of  their  plumage,  and  the  habit  of  ho 
ing  on  the  wing  when  they  feed.    They  are  chiefly  separated  by 
comparatively    stronger  foot  and  bill    of  the    Cinnyrida ;    but  the 
geographical  distribution  of   the  two  families  points  out  a  line  of 
demarcation.     Hr.  Vigors  concludes  this  part  of  his  observations  by 


two  families  form  the  subject  of  this  article.    ('  Natural  Affinities  that 
connect  the  Orders  and  Families  of  Birds,'  in  '  T.inn  Trans.,'  vol.  i'    ' 

Hr.  Swainson  considers  the  Cinnyrida,  or  Sun-Birds — so  called 
the  natives  of  Asia  in  allusion  to  their  splendid  and  shining  plumage — 
the  ■untypical  family  of  the  Ttnuiroitra.      He  observes  that  the 
affinity  is  obvious  between  this  family  and  the  Mtliphagida ;  but 


Hr.  0.  11.  Gray  makes  the  Ncctarinidce,  u  he  writes  the  word,  the 
Second  family  of  the  tribe  Ttmtirottra,  placing  it  between  the  VpupidtE 
id  the  Trochitida. 

The  Ntclarinida,  in  his  arrangement,  comprise  the  following  sub- 
families and  genera : — 

Bub-Family  1.    Ntetarmavt. 

Genera : — Moha,    Less.  [Mcropi,    Ctrthia,    Gm. ;    Gravida,    Merr. ; 

Mdiphaga,  Temm.).      Drtpana,  Temm.  (Ccrtkia;  Gm. ;  Mdilhrepla*, 

Vieill.;    1 'e)(  iaria,  Flem,).      Arachnathera,  Temm.  (Cinnyrii,   Horsf. ; 

Ccrthia,  Lath.).      JVerfm-win,  IU.   (Gsrfato,  Linn.;    MelUnga,  Vieill.; 

Cmnyrii,  Cuv. ;  Rhundaet,  Mathr.).     PtUotumt,  Sw.  (Promeropi,  Less. ; 

Upwa,  Oro.).      Anthrepia,  Sw.  (JfeHijuoo,  Vieill.;    Oimiyrw,  Sw.). 

Ctrthionyx,  Less.  [Certhia,  Cuv.).     Dieanm,  Cuv.  (Ocrihia,  Gm.). 

Sub-Family  2.   CaTcbina, 

Certhiola,  Sundev.  (Furnuriia,    Staph. ;    Natarinia    (111.),    Leas.; 

Ctrthia,  Linn-).     Dacnii,  Cuv.    (Cerlhia,  Linn.),      f/ncirortrum,  Lafr. 

and  D'Orb. 

Upon   the    whole   we    take   the    arrangement  of   Hr.    Swainson. 
The  following  out  is  after  his  figures  in  the  '  Classification  of  Birds.' 


whether  the  direct  passage  is  made  by  the  short-billed  Honey-Suckers 
(TMarvm,  Cuv.)  or  by  the  Spider-Suckers  {Arachnathera,  Temm.)  is 
uncertain.      "  The  plumage  of  the  meliphagous  birds  of  Australia,'' 


"  is  almost  universally  dull,  • 


of  the  humming-birds.  The  bill  is  very  long,  slender,  and  acutely 
pointed,  the  margins  being  dentated  in  the  most  regular  and  delicate 
manner :  yet  these  teeth  are  so  small  as  scarcely  to  be  seen  by  the 
naked  eye ;  the  tongue  is  formed  into  a  bifid  tubs,  or  rather,  a 
suspect,  into  two  flattened  filaments]  thus  differing  materially  from  that 

of  the  honey-euck  era,  which  always  ends  in  abmsh :  the  bill  also  is  i 

notched.  The  difference  between  the  two  structures  is  softened !__.._ 
by  the  intervention  of  the  nectar-birds  (IVestanhta,  111.),  whose  bill 
shows  a  union  of  both  characters,  the  margins  being  finely  dentated, 
and  the  tip  distinctly  notched.  The  species  of  the  latter  are  few ; 
and  while  Cinnyrit  is  restricted  to  the  tropics  of  the  Old  World, 
rVecfartata  represents  them  in  the  New.  Some  few  other  forms, 
found  in  Australia  and  in  the  Oceanic  Islands,  belong  to  this  group, 
and  they  are  arranged  in  the  genera  MeUthreptei  and  Dicccwn,  hut 
their  habits  are  imperfectly  understood." 

The  genera  arranged  by  Mr.  Swainson  under  the  family  Cinnyrida! 
are  Mdithrtpta,  Cinnyrit,  Anlhrtpta,  Ntctarinia,  and  D&avm.  The 
flunily  stands  between  the  Mdiphagida  and  the  Trochilida. 


Bills  of  Onnfridir. 

a,  Mfililhriplet  ;  b,  Cmnyrii ;  e,  Anlhrtpta  ;  i,  MaAsrMsf  r.  Disown. 

The  Cinnyrida  have  the  following  characters : — Wings'  with  the 
outermost  quills  more  or  less  shortened  or  graduated.  Bill  more  or 
less  curved,  generally  entire.  Nostrils  short,  oval,  membranaceous, 
opening  by  a  lateral  slit.     Feet  moderate.     Bill  entire.     (Sw.) 

MclitKrepta,  VieilL— Bill  long,  sickle-shaped  ;  the  sides  considerably 
compressed  ;  the  culmen  elevated,  and  the  tips  entire.  Nostrils  very 
short,  opening  by  a  semicircular  alit.  Tongue  long;  the  tip  only 
terminated  by  a  bunch  of  short  filaments.  Wings  moderate ;  the 
first  three  quills  nearly  equal.  Feet  robust,  long ;  lateral  toes  equal ; 
tarsus  almost  twice  as  long  aa  the  hind  toe.     Pacific  Islands.     (Sw.) 

Example,  MelUhrepItt  Pacifica. 

Cinnyrit,  Cuv. — Bill  long,  slender ;  the  tips  very  acute  and  entire  ; 
the  margins  minutely  denticulated ;  base  of  the  upper  madible 
folding  over,  and  partly  concealing  that  of  the  lower.  Nostrils  short, 
oval.  Tongue  retractile,  simply  forked ;  First  quill  spurious, 
second  shorter  than  the  third.  Tail  even  or  rounded.  India  and 
Africa.    (Sw.) 

C.  chalybcia.  It  is  golden-green,  with  brown  wings  and  tail,  and 
narrow  pectoral  red  bend  bordered  above  by  another  of  steel-blue; 


Lesser  Collared  Creeper  (Oawsrti  ihalybaa).     (SwiP  '.Zool.  111.') 
upper  tail-oovers  blue.      ThiB,  according  to  Mr,  Swainson,  is  Cerlhia 
chalybeia,  Linn,  OmeL;  Le  Soui-mnuga  a  Colb'er,  VieiE;  and  Collared 
Creeper,  Lath. 

Mr.  Swainson  remarks  that  another  bird  very  nearjy  resembling 
this  has  been  figured  by  Le  Vsillanb  under  the  name  of  Le  S  a  crier  ii 
Plastron  Rouge  ('  Oia  d'Afr.,'  pi.  HOC],  but  that  Le  VaiUanf  a  reasons 


IMS  CINNTRIDJL 

for  separating  them  me,  he  thinks,  sufficient,  at  least  until  mora 
forcible  ones  an  adduced  than  men  conjecture. 

AnJhrepla,  Sw. — Bill  moderate,  rather  strong,  slightly  curved  ; 
widening  towards  the  basis,  which,  is  much  broader  than  it  is  high. 
Base  of  the  under  mandible  thickened,  and  not  partially  covered  by 
the  upper.    Wings,  feet,  and  tail  as  in  OiiHtyrii.    <Sw.) 

A.  Jawanica  (tftctarinia  Jamaica,  Horsf).    It  is  glossy  metallic- 

Eurple  above,  olive-yellow  beneath ;  scapulars,  rump,  and  rather 
road  lateral  stripe  extending  from  the  owner  of  the  bill  to  the 
breast  with  a  alight  curvature,  glossy  violet;  the  throat  chestnut; 


IKrtplri  Jar, 


(Sw,'i 


Mr.  Swainson  describes  this  bird  as  a  Cinnyrii  In  the  '  Zoological 
Illustrations,'  and  by  the  name  here  adopted  In  bis  '  Classification  of 
Birds.'  These  changes  however  leave  his  declaration  that  it  is  not  a 
Ntclartnia  (a  genua  confined  to  the  New  World)  untouched. 

Ntctarinia,  111.— Bill  in  general  shorter  than  the  head,  wide  at  the 
base,  compressed  from  the  nostrils.  Tip  of  the  upper  mandible  with 
s  distinct  notch  ;  the  margins  entire.  Wings  long ;  the  first  three 
quills  nearly  equal.      Lateral  toee  unequal.      South  America  only. 

(Swalnsoo.) 
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N.  cyanocepkala.  Hale :  Changeable  blue ;  throat,  back,  tail,  and 
wings  black ;  the  quills  edged  with  blue.  Female :  green ;  bead, 
oheeks,  and  scapnlara  bluish ;  throat  gray.    (Sw.) 

This,  according  to  Mr.  Swainson,  is  (Hale)  Motacilia  Oayana,  Linn., 
OmeL ;  Sylvia  Cayana,  Lath. ;  Pepit  Bleu  da  Cayenne  (!),  Brine. ; 
Cayenne  Warbler,  Lath. ;  and  Sylvia  CayaiauU  txrrvlea,  Briss. 
(Female)  Motacilia  cyanocephala,  Gmel. ;  Sylvia  cyanocepkala,  Gmel.; 
Sylvia  viridit,  and  Le  Pepit  Verd,  Briss. ;  Blue-Headed  Warbler,  and 
Blue-Headed  Creeper  (I),  Lath. 

Mr.  Swainson  states  that  the  habits  of  this  bird  are  perfectly  the 
same  as  those  of  the  rest  of  the  Ntctarvaitt.  "  It  is,"  he  says,  "  one 
of  the  commonest  birds  of  Brazil,  and  appears  spread  over  the  whole 
extent  of  that  country.  It  frequents  the  same  trees  as  the  humming- 
birds,  hopping  from  flower  to  flower  and  extracting  the  nectar  from 
each ;  but  this  is  not  done  on  the  wing,  because  its  formation  is 
obviously  different  from  the  humming-birds,  which,  on  the  contrary, 
poise  themselyea  in  the  air  during  feeding." 

.  Swainson  remarks  that  the  young  males,  as  usual  before 
ting,  have  the  colours  of  the  female,  and  that  the  rich  sky-blue 
of  the  male  in  soma  lights  becomes  greenish,  and  in  others  dark  blue. 
:<Fum,  Cuv.— Bill  short,  remarkably  broad  at  the  base,  and 
mly  compressed  beyond ;  the  tips  entire  ;  the  margins  minutely 
denticulated ;  nostrils  triangular.  Wings,  feet,  and  tail  as  in  Nccta- 
'ilia.  Indian  and  Australian  islands.  (Sw.) 
The  figure  referred  to  by  Cuvier,  and  copied  into  the  article 
Ctv.taii.as,  is  evidently  a  Hnmming-Bird,  and  must  have  been  given 
by  mistake.  The  reader  will  find  a  most  elegant  and  characteristic 
drawing  of  I),  hirvndin-icevm  in  Mr.  Gould's  grand  work  on  the  '  Birds 
of  Australia.' 

Mr.  Gould  states  that  the  Swallow  IXcmm  has  neither  the 
habits  of  the  Pardalotes  nor  of  the  Honey-Eaters :  it  differs,  he  says, 
from  the  former  in  its  quick  darting  flight,  and  from  the  latter  in  its 
less  prying,  clinging',  and  creeping  actions  among  the  leaves,  Ac, 
"When  perched  on  a  branch,"  continues  Mr.  Gould,  "itsitsmore 
upright,  and  is  mora  swallow-like  in  its  contour  than  either  of  the 
forms  alluded  to.  The  structure  of  its  neat  and  the  mode  of  its  nidi- 
fieation  are  also  very  dissimilar.  Its  song  is  a  very  animated  and 
Long-continued  strain,  but  is  uttered  so  inwardly  that  it  is  almost 
necessary  to  stand  beneath  the  tree  upon  which  the  bird  is  perched 
before  its  notes  can  be  heard.  Its  beautiful  purse-like  nest  is  com- 
posed of  the.  white  cotton-lite  substance  found  in  the  seed-vessele  of 
many  plants ;  and  among  other  trees  is  sometimes  appended  on  a 
■mall  branch  of  a  Catuarina  or  an  Acacia  pendula.  It  was  on  the 
latter  tree  that  I  found  a  nest  containing  three  or  four  young :  a 
second  nest  with  the  eggs  wss  given  to  me  in  Sydney.  The  ground- 
oolour  of  the  eggs  is  dull  white,  with  very  minute  spots  of  brown 
scattered  over  the  surface ;  they  are  9  lines  long  by  6 1  line*  broad. 
The  male  has  the  head,  all  the  upper  surface,  wings,  and  tail  black  ; 
throat,  breast,  and  under  tail-coverts  scarlet;  flanks  dusky;  abdomen 
white,  with  a  broad  patch  of  black  down  the  centre ;  Mdss  dark 
brown;  bill  blackish-brown ;  feet  dark-brown.  The  female  iB  dull- 
black  above,  glossed  with  steel-blue  on  the  wings  and  tail ;  throat  and 
centre  of  the  abdomen  buff;  Banks  light-brown  ;  under  lail-coverts  a 
pale  scarlet."  Locality,  the  Australian  continent  generally. 
CINNYRIS.  [CruHTBiDst] 
CINQUEFOIL.    [Potsbtilla.] 

CI'ONUS,  a  genus  of  Coleopterous  Insects  of  the  section  Bhynco- 
pKora  and  family  Curculionida. 

Schonherr  (in  his  '  Synonymia  Insectorum')  links  the  present 
genua  with  the  genera  (fynnvrtron,  Mtcinm,  and  Nanada,  under  the 
head  (Sonida,  which  may  be  considered  as  a  sub-family.  We  shall 
therefore  briefly  state  the  characters  of  these  genera  under  this  head, 
first  observing  that  the  Cionidti  may  be  distinguished  from  allied 
groups  by  their  having  the  antennte  9-  or  10-jointed,  G  of  which 
always  compose  the  funiculus,  or  that  portion  between  the  basal 
joint  and  the  club  which  terminates  the  antenna. 

The  characters  of  the  genus  Cionot  are  as  follows : — Antennc 
short,  the  two  basal  joints  of  the  funiculus  obconical,  the  remainder 
short  and  truncated  at  the  apex:  the  club  long  and  indistinctly 
jointed.  Roatrum  elongate,  curved,  inserted  in  a  groove  beneath  the 
thorax.  Thorax  small;  elytra  nearly  spherical,  furnished  with  tufts 
of  a  velvet-like  nature ;  femora  very  thick  in  the  middle ;  tibia)  simple, 
truncated  at  the  apex. 

Four  species  of  this  genus  are  found  in  England  ;  they  live  both 
in  their  larva  and  imago  states  upon  plants,  more  especially  those  of 
the  genera  Scrophuiana  and  Virbateum. 

Oionvt  Vcrbtuci  is  about  one-sixth  of  an  inch  in  length  and  of  a 
deep  ash-colour  approaching  to  black.  The  thorax  is  furnished  on 
, each  side  with  a  buff-coloured  patch;  the  elytra  have  four  longitu- 
dinal velvet-like  bands,  which  are  black,  and  interrupted  with  gray 
spots  ;  there  are  two  velvet-black  spots  on  the  suture,  one  near  the 
base  of  the  elytra  and  another  near  the' apex  ;  the  former  has  a  yellow 
spot  joining  it  posteriorly,  and  the  latter  has  a  spot  of  the  same 
colour  before  and  behind. 

These  little  insects  are  almost  spherical.  When  touched  or 
approached  they  apply  their  long  proboscis  close  to  the  under  side  of 
the  body  {where  there  is  a  groove  for  its  reception)  and  also  the  legs, 
and  allow  themselves  to  roll  to  the  ground.    Their  larvio,  which  are 
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of  a  yellowish  colour,  and  resemble  small  oblong  masses  of  jelly,  may 
be  seen  in  the  month  of  August  on  the  leaves  of  the  Verbascum 
Thapsus  and  some  few  other  plants  which  they  feed  upon.  When 
about  to  assume  the  pupa  Btate  they  inclose  themselves  in  a  little  brown 
spherical  cocoon  (less  than  an  ordinarily  sized  pea)  formed  of  a  glutin- 
ous substance,  which  is  attached  to  the  leaves  of  a  plant ;  in  about  a 
week  or  ten  days  after  this  the  perfect  insect  makes  its  appearance. 

The  genus  GymruBtron  differs  chiefly  from  Oionut  in  having  the 
elytra  somewhat  ovate,  sometimes  depressed,  and  not  covering  the 
apex  of  the  abdomen ;  and  the  anterior  tibiae  furnished  with  a  minute 
hook  at  the  apex,  QymncBtrtm  Jteccatwngce  is  the  only  species  found 
in  this  country. 

Mecinut  may  be  distinguished  from  either  of  the  two  last-mentioned 
by  the  rostrum  being  short  and  thick ;  the  thorax  sub-cylindrical,  the 
elytra  elongate,  nearly  cylindrical,  and  covering  the  body ;  the  tibia 
are  armed  with  a  hook  at  the  apex.  Three  species  of  this  genus  are 
found  in  England.  M.  aemtcylindricus  is  about  one-eighth  of  an  inch 
in  length,  and  of  a  blackish  colour  with  ash-coloured  pubescence. 

The  genus  Nomode*  has  the  antennae  rather  long,  the  club  large ; 
rostrum  elongate,  slightly  bent ;  thorax  conical ;  elytra  sub-ovate  and 
humped ;  the  anterior  tibia  unarmed.  No  species  of  this  genus  have 
yet  been  found  in  this  country. 

(Schonherr,  Synonymia  Insectonm, — Genera  et  Species  Cwcw- 
lionidum.) 

CIPOLIN.    [Marble.] 

CIRCJ3A,  a  genus  of  Plants  belonging  to  the  natural  order 
Onagracetz.  The  species  are  found  in  woods  and  shady  places.  They 
have  little  whitish  pink  flowers,  having  a  tubular  superior  calyx  with 
a  2-parted  limb,  2  petals,  2  stamens,  and  an  ovary  with  2  cells,  each 
of  which  contains  1  erect  ovule.  The  genus  constitutes  the  type  of 
a  section  of  Onagracea  in  a  reduced  state.  The  species  are  commonly 
called  Enchanter's  Nightshade;  but  whatever  supposed  properties 
may  have  given  rise  to  this  name  are  purely  imaginary. 

6.  Lutetiana  has  ovate  leaves,  subterete  petioles,  no  braoteoles, 
petals  deeply  emarginate,  calyx  hairy,  ovary  2-celled,  fruit  broadly 
obovate.  It  is  found  in  woods  and  hedge-banks  throughout  Great 
Britain,  though  not  an  abundant  plant 

C.  alpina  has  ovate  leaves,  flat  petioles  and  setaceous  bracteoles, 
a  glabrous  calyx,  and  1 -celled  ovary.  It  inhabits  woods  and  thickets 
in  mountainous  districts,  and  is  a  rarer  plant  than  the  last 

CIRCjEETUS.     [Faloonim.] 

CIRCULATION  OF  THE  BLOOD.  As  the  blood  is  necessary 
for  the  nutrition  of  all  the  tissues  of  the  body  and  for  the  develop- 
ment of  the  actions  of  its  organs  [Blood],  it  must  be  put  in  motion  in 
order  to  be  borne  to  them.  "  In  man  and  in  all  the  higher  animals 
an  apparatus  is  provided,  partly  for  the  purpose  of  originating  an 
impelling  force  to  put  the  blood  in  motion,  and  partly  for  the  purpose 
of  conveying  the  blood  when  put  in  motion  to  the  different  parts  of 
the  body." 

The  organ  that  puts  the  blood  in  motion  is  the  heart ;  the  pipes  or 
conduits  which  distribute  the  blood  to  the  different  parts  of  the  body 
are  the  great  vessels  in  connection  with  the  heart  The  course  of  the 
circulation,  which  in  all  the  higher  animals  is  double — namely,  one 
through  the  lungs,  called  therefore  the  Pulmonic,  or  the  Lesser 
Circulation;  the  other  through  the  system,  called  therefore  the 
Systemic,  or  the  Greater  Circulation — will  be  best  understood  by  an 
examination  of  the  heart  and  vascular  apparatus  by  which  the 
circulation  is  carried  on.  [Heart.]  In  this  place  therefore  it  will  be 
sufficient  to  refer  to  the  evidence  by  which  it  is  proved  that  the 
blood  is  really  in  motion.  Dr.  Southwood  Smith,  in  his  popular 
work  on  the  '  Philosophy  of  Health/  thus  sums  up  the  proofs  that 
the  blood  is  a  flowing  stream,  and  that  it  constantly  pursues  a 
regular  and  determinate  course. 

"  1.  With  the  microscope,  in  the  transparent  parts  of  animals,  the 
blood  can  be  seen  in  motion;  and  if  its  course  be  attentively  observed, 
its  route  may  be  clearly  traced. 

"2.  The  membranes  termed  valves  are  so  placed  as  to  allow  of 
the  freest  passage  to  the  blood  in  the  circle  described ;  while  they 
either  altogether  prevent,  or  exceedingly  impede  its  movements  in 
any  other  direction. 

"  3.  The  effect  of  a  ligature  placed  around  a  vein  and  an  artery, 
and  of  a  puncture  made  above  the  ligature  in  the  one  vessel  and 
below  it  in  the  other,  demonstrates  both  the  motion  of  the  blood  and 
the  course  of  it  When  a  ligature  is  placed  round  a  vein,  that  part 
of  the  vessel  which  is  most  distant  from  the  heart  becomes  full  and 
turgid,  on  account  of  the  accumulation  of  blood  in  it ;  while  the  part 
of  the  vessel  which  is  between  the  ligature  and  the  heart  becomes 
empty  and  flaccid,  because  it  has  carried  on  its  contents  to  the  heart 
ana  it  can  receive  no  fresh  supply  from  the  body.  When,  on  the 
contrary,  a  ligature  is  placed  round  an  artery,  that  portion  of  the 
vessel  which  lies  between  the  ligature  and  the  heart  becomes  full  and 
turgid,  and  the  other  portion  empty  and  flaccid.  This  can  only  be 
because  the  contents  of  the  two  vessels  move  in  opposite  directions 
— from  the  heart  to  the  artery,  from  the  artery  to  the  vein,  and  from 
the  vein  to  the  heart  At  the  same  time,  if  the  vein  be  punctured 
above  the  ligature,  there  will  be  little  or  no  loss  of  blood ;  while  if  it 
be  punctured  below  the  ligature,  the  blood  will  continue  to  flow  until 
the  loss  of  it  occasions  death ;  which  could  not  be  unless  the  blood 


were  in  motion,  nor  unless  the  direction  of  its  course  were  from  the 
artery  to  the  vein,  and  from  the  vein  to  the  heart 

"  4.  If  fluids  be  injected  into  the  veins  or  arteries,  whether  of  the 
dead  or  the  living  body,  they  readily  make  their  way  and  fill  the 
vessels,  if  thrown  in  the  direction  Btated  to  be  the  natural  course  of 
the  circulation;  but  they  are  strongly  resisted  if  forced  in  the 
opposite  direction." 

The  author  concludes  his  account  of  the  structure  of  the  heart  and 
blood-vessels,  and  of  the  course  which  the  stream  of  blood  is  ascer- 
tained constantly  to  pursue,  with  the  following  reflections : — 

"  Such  is  the  description,  and,  with  the  exception  of  the  first  proof, 
such  the  evidence  of  the  circulation  of  the  blood  in  the  human  body, 
pretty  much  as  it  was  given  by  the  discoverer  of  it,  the  illustrious 
Harvey.  Before  the  time  of  Harvey,  a  vague  and  indistinct  concep- 
tion that  the  blood  was  not  without  motion  in  the  body  had  been 
formed  by  several  anatomists.  It  is  analogous  to  the  ordinary  mode 
by  which  the  human  mind  arrives  at  discovery  (chap,  iii,  p.  103), 
that  many  minds  should  have  an  imperfect  perception  of  an  unknown 
truth  before  some  one  mind  sees  it  in  its  completeness,  and  fully 
discloses  it  Having  about  the  year  1620  succeeded  in  completely 
tracing  the  circle  in  which  the  blood  moves,  and  having  at  that  time 
collected  all  the  evidence  of  the  fact,  with  a  rare  degree  of  philoso- 
phical forbearance,  Harvey  still  spent  no  less  than  eight  years  in 
re-examining  the  subject  and  in  maturing  the  proof  of  every  point, 
before  he  ventured  to  speak  of  it  in  public.  The  brief  tract  which  at 
length  he  published  was  written  with  extreme  simplicity,  clearness, 
and  perspicuity,  and  has  been  justly  characterised  as  one  of  the  most 
admirable  examples  of  a  series  of  arguments  deduced  from  observa- 
tion and  experiment  that  ever  appeared  on  any  subject 

"Contemporaries  are  seldom  grateful  to  discoverers.  More  than 
one  instance  is  on  record,  in  which  a  man  has  injured  his  fortune  and 
lost  his  happiness  through  the  elucidation  and  establishment  of  a 
truth  which  has  given  him  immortality.  It  may  be  that  there  are 
physical  truths  yet  to  be  brought  to  light,  to  say  nothing  of  new 
applications  of  old  truths,  which,  if  they  could  be  announced  and 
demonstrated  to  day,  would  be  the  ruin  of  the  discoverer.  It  is 
certain  that  there  are  moral  truths  to  be  discovered,  expounded,  and 
enforced,  which,  if  any  man  had  now  penetration  enough  to  see  them, 
and  courage  enough  to  express  them,  would  cause  him  to  be  regarded 
by  the  present  generation  with  horror  and  detestation.  Perhaps 
during  those  eight  years  of  re-examination  the  discoverer  of  the 
circulation  sometimes  endeavoured  in  imagination  to  trace  the  effect 
which  the  stupendous  fact  at  the  knowledge  of  which  he  had  arrived 
would  have  on  the  progress  of  his  favourite  science ;  and,  it  may  be, 
the  hope  and  the  expectation  occasionally  arose,  that  the  inestimable 
benefit  he  was  about  to  confer  upon  his  fellow  men  would  secure  to 
him  some  portion  of  their  esteem  and  confidence.  What  must  have 
been  his  disappointment  when  he  found,  after  the  publication  of  his 
tract,  that  the  little  practice  he  had  had  as  a  physician  by  degrees  fell 
off?  He  was  too  speculative,  too  theoretical,  not  practical.  Such 
was  the  view  taken  even  by  his  friends.  His  enemies  saw  in  his  tract 
nothing  but  indications  of  a  presumptuous  mind,  that  dared  to  call 
in  question  the  revered  authority  of  the  ancients ;  and  some  of  them 
saw,  moreover,  indications  of  a  malignant  mind,  that  conceived  and 
defended  doctrines  which,  if  not  checked,  would  undermine  the  very 
foundations  of  morality  and  religion.  When  the  evidence  of  the 
truth  became  irresistible,  then  these  persons  suddenly  turned  round 
and  said  that  it  was  all  known  before,  and  that  the  sole  merit  of  this 
vaunted  discoverer  consisted  in  having  circulated  the  circulation. 
The  pun  was  not  fatal  to  the  future  fame  of  this  truly  great  man, 
nor  even  to  the  gradual  though  slow  return  of  the  public  confidence 
even  during  his  own  time,  for  he  lived  to  attain  the  summit  of 
reputation." 

For  an  account  of  the  circulating  apparatus,  see  the  articles 
Artery,  Capillary  Vessels,  Blood  Vessels,  Heart,  Vein.  The 
nature  of  the  circulating  fluid  is  given  under  Blood.  For  the  history 
of  the  discovery  of  the  circulation  by  Harvey,  see  the  article  Harvey, 
William,  in  the  Hist,  avd  Bioq.  Div. 

CIRCUS.    [Falookida] 

CIRL  BUNTING.    [EmberizaJ 

CIRRHIBA'RBA,  a  genus  of  Fishes  of  the  family  Qcbioidce  and 
section  AcarUhopierygiu  Only  one  species  of  this  genus  is  yet 
discovered,  and  this  is  from  India.  It  has  a  tentaculum  over  each 
eye  and  nostril,  three  large  tentacula  at  the  end  of  the  muzzle,  and 
eight  under  the  point  of  the  lower  jaw.  These  tentacula  constitute 
the  chief  distinction  between  this  genus  and  that  of  Clinus,  to  which 
it  is  closely  allied. 

CIRRHIGRADA.    [Acalepha] 

CIRRHINUS.    [Gobio.] 

CIRRHOBRANCHIATA.    [Dentalium.] 

CIRRHUS.    [Tendril.] 

CIRRI'PEDIA,  or  CIRRHIPEDA  (Lepcu  of  Linnaeus,  Oirrhopodes 
of  Cuvier  and  Fe'russac,  Cirrhipedes  of  Lamarck,  Nematopode*  of  De 
Blainville,  Cirripedes  of  Latreille),  a  well-defined  natural  group  of 
Marine  Invertebrate  Animals,  whose  place  in  the  system  has  occa- 
sioned much  doubt  and  difference  of  opinion  among  zoologists.  In 
the  earlier  times  the  most  absurd  stories  were  propagated  and  believed 
in  relation  to  one  of  the  most  common  Bpecies,  PentalasmU  ancUiftra 
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(Lepas  anatifera  of  Linnaeus),  the  Common  or  Duck  Barnacle.  To  the 
reference*  on  this  head  in  the  article  Bbrnicle-Goose,  we  may  add 
the  testimony  of  Sir  Robert  Moray  to  show  how  long  the  delusion 
lasted,  and  in  what  positive  terms  a  witness  can  state  the  thing  that 
is  not  "  In  every  shell  that  I  opened  I  found  a  perfect  sea-fowl ;  the 
little  bill  like  that  of  a  goose,  the  eyes  marked,  the  head,  neck,  breast, 
wings,  tail,  and  feet  formed,  the  feathers  everywhere  perfectly  shaped, 
and  blackish-coloured,  and  the  feet  like  those  of  other  water-fowl  to 
my  best  remembrance."  So  widely  spread  has  been  this  delusion,  that 
it  is  stated  that  the  Roman  Catholics  are  permitted,  in  France  at  least, 
to  eat  the  Bernicle-Goose  upon  fast  days  and  during  the  whole  of  Lent, 
in  consequence  of  its  supposed  marine  origin. 

Organisation,  and  place  in  the  Natural  System. — Linnsus  placed 
the  Cirripedia,  with  the  genetic  name  of  Lepat,  among  the  Multi valves 
of  his  Vermes  (Testacea),  between  Chiton  and  Photos;  and,  supposing 
that  the  form  existed  without  a  shell,  found  a  situation  for  it  under 
the  name  of  Triton,  between  Terebelta  and  Lernaa*  Cuvier,  in  the 
first  and  also  in  the  last  edition  of  the  '  Regne  Animal,'  says  that  the 
existence  of  these  Tritons  is  not  confirmed,  and  that  we  must  suppose 
that  Linnaeus  had  only  seen  the  animal  of  an  Anatifa  (Pentalasmis), 
which  had  been  taken  out  of  its  shelL  Rang,  however,  thinks  that  he 
has  found  the  Linnman  genus  Triton  in  certain  specimens  brought 
home  by  Messrs.  Lesson  and  Garnot,  Quoy  and  Gaimard,  and  has 
published  it  under  the  name  of  Atepas.  Bruguieres  divided  the  genus 
Lepas  into  two ;  the  first,  Anatifa,  a  barbarous  word  for  Anatif era  (the 
Anatifes  of  the  French),  comprising  the  Pedunculated  Cirripedes ;  and 
the  second,  JBalanus,  the  Sessile  species.  Cuvier,  under  the  name  of 
Cirrhopoda,  made  these  animals  the  sixth  class  of  his  Molluaka,  which 
he  places  between  the  Brachiopoda  and  the  first  class  (Annelides)  of 
his  third  great  division  of  the  animal  kingdom,  namely,  the  Articu- 
lated Animals,  and  in  the  'Regno  Animal*  they  appear  between 
Orbicula  and  Serptda.  Lamarck,  under  the  name  of  Cirrhipeda,  his 
tenth  class  of  Invertebrate  Animals,  arranges  them  between  the  seden- 
tary Annelides  and  his  Conchifera,  dividing  them  into  two  orders: 
1st,  the  Sessile  Cirripedes ;  2nd,  the  Pedunculated  Cirripedes.    In  his 

Sstem  they  stand  between  Magilus  and  Aspergillum,  Latreille, 
ough  he  does  not  disturb  this  arrangement,  evidently  considers 
them  as  related  to  the  Ostracoda,  among  the  Branchiopodous  Crusta- 
ceans. He  says  that  the  Sessile  Cirripedes  seem  to  represent  the  ani- 
mals which  terminate  the  Aoephales  Enfermes  of  Cuvier.  He  observes 
that  the  two  tubular  processes  of  Otion  represent  the  two  tubes  of 
some  of  the  Aeephaia,  though  with  different  uses,  the  tentacula  being 
converted  into  jaws.  The  cirri  he  considers  as  a  kind  of  feet  anala- 
gous  to  the  sub-abdominal  appendages  of  many  Crustaceans,  espe- 
cially those  of  the  Amphipodo,  and  is  of  opinion  that  we  may  also 
compare  them  to  those  of  many  Annelides.  The  oviduct,  he  remarks, 
has  some  resemblance  to  that  of  Phalangium.  Finally,  he  expresses 
a  conjecture,  that  nature,  to  form  the  Cirripedes,  has  borrowed  different 
organs  from  animals  of  several  classes.  Mr.  William  Sharp  M'Leay, 
in  his  profound  and  philosophical  work, '  Horse  Entomologies,'  con- 
siders that  Pentalasmis  exhibits  the  greatest  affinity  with  the  Ostra- 
coda; but  he  seems  to  be  of  opinion  that  there  exists  an  affinity 
between  the  shell  of  JBalanus  and  that  of  Echinus,  and  sanctions 
Latreille's  opinion  that  the  articulated  cirri  have  their  analogues  in 
the  arms  of  the  Radiata,  particularly  of  Comatula.  Dr.  Leach,  who 
has  described  several  genera  unnoticed  till  his  time,  divided  the  class 
into  two  orders :  1st,  Campylosomata,  comprising  the  Pedunculated 
section;  and  2nd,  Acamptosomata,  including  the  Sessile  species. 
M.  de  Blainville  makes  the  Cirripedes  the  first  class  (Nematopoda)  of 
his  sub-type  Malentozoaria,  a  group  which  corresponds  to  the  Multi- 
valves  of  Linnseus,  after  separating  from  them  the  genus  Photos,  so 
that  De  Blainville' a  Malentozoaria  consist  of  the  Cirripedes  and 
Chitons.  The  Cirripedes,  he  thinks,  have  an  evident  relation  to  the 
Bivalve  Mollusks,  by  means  of  their  calcareous  envelope,  in  which  he 
recognises  the  pieces  of  the  shell  of  the  Pholades,  and  even  the  ana- 
logue of  the  tube  of  the  neighbouring  genera.  He  also  considers  the 
relationship  further  indicated  by  the  recurved  position  of  the  animal 
fixed  head  downwards  (la  tdte  en  bas) ;  but  he  also  considers  that 
their  relations  to  certain  animals  of  the  type  Bntomozoaria  are  nume- 
rous, by  means  of  the  horny,  locomotive,  articulated  appendages 
which  are  branchial,  at  least  at  the  root,  becoming,  towards  the  mouth, 
true  horny  denticulated  jaws,  Mr.  Thompson,  in  his  'Zoological 
Researches,'  considers  the  Cirripedes  to  be  true  Crustacea,  and  that  in 
the  first  state  of  these  animals  they  not  only  possess  perfect  freedom 
and  power  of  motion,  but  organs  of  sight  On  the  28th  April  1828, 
Mr.  Thompson  states  that  he  took  in  a  small  muslin  towing-net  while 
crossing  the  ferry  at  Passage,  among  other  minute  creatures,  a  small 
translucent  animal,  one-tenth  of  an  inch  long,  of  a  somewhat  elliptical 
form,  but  very  slightly  compressed  laterally,  and  of  a  brownish  tint. 
When  in  a  state  of  perfect  repose  it  resembled  a  very  minute  mussel, 
and  lay  upon  one  of  its  sides  at  the  bottom  of  the  vessel  of  sea-water 
in  which  it  was  placed ;  at  this  time  all  the  members  of  the  animal 
were  withdrawn  within  the  shell,  which  appeared  to  be  composed  of 
two  valves,  united  by  a  hinge  along  .the  upper  part  of  the  back,  and 
capable  of  opening  from  one  end  to  the  other  along  the  front,  to  give 
occasional  exit  to  the  limbs.  These  were  of  two  descriptions,  namely, 
anteriorly  a  large  and  very  strong  pair,  provided  with  a  cup-like 
tucker  and  hooks,  serving  solely  to  attach  the  animal  to  rocks,  stones, 


&c. ;  and,  posteriorly,  six  pairs  of  natatory  members,  bo  articulated  as 
to  act  in  concert,  and  to  give  a  very  forcible  stroke  to  the  water,  caus- 
ing the  animal,  when  swimming,  to  advance  by  a  succession  of  bounds 
after  the  same  manner  as  the  Water-Flea  (Daphnia)  and  other  Mon* 
oculi,  but  particularly  Cyclops,  whose  swimming-feet  are  extremely 
analogous.  [Branchiopoda.]  The  tail,  usually  bent  up  under  the 
belly,  is  extremely  short,  composed  of  two  joints,  and  terminating  in 
four  set®,  and  is  employed  to  assist  in  progression  and  in  changing 
the  position  from  a  state  of  repose.  The  greatest  peculiarity  however 
in  the  structure  is  in  the  eyes,  which,  although  constantly  shielded  by 
the  valves  of  the  shell,  are  pedunculated  as  in  the  Crab  and  Lobster, 
and  placed  entirely  at  the  sides  of  the  body.  Mr.  Thompson  observes 
that  this  animal,  but  for  its  pair  of  pedunculated  eyes,  would  find  a 
place  as  a  new  genus  of  Ostracoda;  that  its  members  approximate  it 
to  Argulus  on  the  one  hand  and  to  Cyclops  on  the  other — genera 
which  are  widely  separated ;  while  the  eyes  show  its  relationship 
to  the  Decapoda  (crabs,  lobsters,  &c)  The  individuals  presented  no 
variation  indicative  of  a  difference  of  sex ;  and  this,  with  their  anoma- 
lous organisation,  induced  a  belief  that  they  were  the  larva  or  dis- 
guised states  of  some  crustaceous  animal,  or  (as  it  had  been  previously 
ascertained  that  the  Cirripedes  were  Crustacea)  that  they  were  the 
males  of  these,  Mr.  Thompson  not  being  disposed  to  believe  that  the 
two  sexes  were  united  in  the  same  individual  What  follows  being  of 
the  last  importance,  we  give  in  the  author's  own  words  : — "  Under 
the  foregoing  impressions,  some  of  them  were  collected  in  the  spring 
of  1826,  and,  in  order  to  see  what  changes  they  might  undergo,  were 
kept  in  a  glass  vessel,  covered  by  such  a  depth  of  sea-water  that  they 
could  be  examined  at  any  time  by  means  of  a  common  magnifying- 
glaas ;  they  were  taken  May  1st,  and  on  the  night  of  the  8th  the 
author  had  the  satisfaction  to  find  that  two  of  them  had  thrown  off 
their  exuvia  (exuviae),  and,  wonderful  to  say,  were  firmly  adhering  to 
the  bottom  of  the  vessel,  and  changed  to  young  barnacles,  such  as  are 
usually  seen  intermixed  with  grown  specimens  on  rocks  and  stones  at 
this  season  of  the  year.  (Balanus  pusillus,  Penn.)  In  this  stage  the 
sutures  between  the  valves  of  the  shell  and  of  the  operculum  were  visible, 
and  the  movements  of  the  arms  of  the  animal  within,  although  these 
last  were  not  yet  completely  developed ;  the  eyes  also  were  still  per- 
ceptible, although  the  principal  part  of  the  colouring-matter  appeared 
to  have  been  thrown  off  with  the  exuvium  (exuvise).  On  the  10th 
another  individual  was  seen  in  the  act  of  throwing  off  its  shell;  and 
attaching  itself  as  the  others  to  the  bottom  of  the  glass.  It  only 
remains  to  add,  that  as  the  secretion  of  the  calcareous  matter  goes  on  ' 
in  the  compartments  destined  for  the  valves  of  the  shelly  covering, 
the  eyes  gradually  disappear,  from  the  increasing  opacity  thence  pro- 
duced, and  the  visual  ray  is  extinguished  for  the  remainder  of  the 
animal's  life ;  the  arms  at  the  same  time  acquire  their  usual  ciliated 
appearance.  Thus,  then,  an  animal  originally  natatory  and  locomo- 
tive, and  provided  with  a  distinct  organ  of  sight,  becomes  permanently 
and  immoveably  fixed,  and  its  optical  apparatus  obliterated,  and  fur- 
nishes not  only  a  new  and  important  physiological  fact,  but  is  the  only 
instance  in  nature  of  so  extraordinary  a  metamorphosis." 

"  During  the  whole  of  the  spring  and  summer  months,"  says  Mr. 
Thompson,  "  the  water  teems  with  these  exuvia  (exuviae)  of  Tritones 
(the  animal  inhabitant,  according  to  Linnaeus,  of  the  barnacles) :  it  is 
impossible  to  avoid  drawing  up  numbers  every  time  a  towing-net  is 
thrown  out,  nay  the  tide  is  at  times  discoloured  from  their  abundance ; 
but  to  be  certain  that  these  are  really  such,  let  a  stone  with  several 
barnacles  upon  it  be  kept  in  sea-water,  regularly  renewed,  towards  the 
latter  end  of  April  or  the  beginning  of  May,  and  with  due  attention 
many  of  them  may  be  observed  in  the  act  of  throwing  off  exuvia 
(exuviae)  in  every  respect  identical;  let  it  be  recollected,  however, 
that  these  are  the  casts  of  the  animal  alone,  and  not  of  the  valves  of 
the  shell  or  of  the  operculum."  Mr.  G.  B.  Sowerby  ('  Genera  of  Shells,' 
' ScatpcUum')  thus  writes  on  the  subject  of  Mr.  Thompson's  disco- 
very : — "  Without  describing  the  facts,  or  entering  upon  the  arguments 
with  which  he  supports  this  opinion  "  (that  is,  that  the  Cirripedia  are 
Crustacea),  "  we  must  be  permitted  to  say  that  we  do  not  think  that 
he  has  fully  demonstrated  it ;  at  the  same  time,  considering  that,  as 
far  as  we  hitherto  knew,  the  Cirripedes  were  all  attached,  the  circum- 
stance of  their  being  free  when  very  young  accounts  well  to  our  mind 
for  the  fact  of  each  species  being  found  attached  to  peculiar  situations, 
which  would  only  be  compatible  with  the  notion  of  their  being  at  one 
time  free  agents,  and  possessed  of  an  instinctive  volition  determining 
their  choice  of  situation."  Professor  Owen,  in  the  *  Catalogue  of  the 
Museum  of  the  College  of  Surgeons'  ('  CirripedV),  speaks  of  the  dis- 
covery without  expressing  any  doubt. 

But  Mr.  Thompsom  has  since,  in  a  paper  read  before  the  Royal 
Society  on  the  5th  of  March  1885,  declared  his  "discovery  of  the 
metamorphosis  in  the  second  type  of  the  Cirripedes,  namely,  the 
Lepades,  completing  the  natural  history  of  these  singular  animals, 
and  confirming  their  affinity  with  the  Crustacea;"  and  the  Memoir, 
with  a  plate,  ia  published  in  the  second  part  of  the  '  Philosophical 
Transactions '  for  1835.  The  following  is  the  abstract  of  the  paper : — 
"  The  discoveries  made  by  the  author  of  the  remarkable  metamor- 
phoses which  the  animals  composing  the  first  family  of  the  Cirripedes, 
or  Balani,  undergo  in  the  progress  of  their  development^  and  which  he 
has  published  in  the  third  number  of  his  'Zoological  Researches,' 
( p.  76),  are  in  the  present  paper,  which  is  intended  as  a  prise  essay  for 
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one  of  the  royal  medals,  followed  up  by  the  report  of  his  discovery  of 
similar  ohaagea  exhibited  by  three  species  of  two  other  genera  of  the 
second  tribe  of  this  family,  namely,  the  Lepades.  The  larva)  of  this 
tribe,  like  those  of  the  Balani,  have  the  external  appearance  of  Bivalve 
Monoeull,  furnished  with  locomotive  organs,  in  the  form  of  three 
pairs  of  members,  the  most  anterior  of  which  are  simple,  and  the 
other  bifid.  The  back  of  the  animal  is  covered  by  an  ample  shield, 
terminating  anteriorly  in  two  extended  horns,  and  posteriorly  in  a 
single  elongated  spinous  process.  Thus  they  possess  considerable 
powers  of  locomotion,  which,  with  the  assistance  of  an  organ  of  vision, 
enable  them  to  seek  their  future  permanent  place  of  residence.  The 
author  is  led  from  his  researches  to  the  conclusion  that  the  Cirripedes 
do  not  constitute,  as  modern  naturalists  have  considered  them,  a  dis- 
tinct class  of  animals,  but  that  they  occupy  a  place  intermediate 
between  the  Crustacea  dtcapoda  (with  which  the  Balani  have  a  marked 
affinity)  and  the  Crustacea  entomottraca,  to  which  the  Lepades  are 
allied ;  and  that  they  have  no  natural  affinity  with  the  Testaceous 
Mollusca,  as  was  supposed  by  Linxusus,  and  all  the  older  Bystematio 
writers  on  soology." 

Mr.  Thompson  does  not  seem  to  have  been  aware  of  a  paper  by 
Dr.  J.  Martin-Saint-Ange,  read  at  the  Academy  of  Scienoes  on  the 
14th  July  1884,  and  published  in  the  'Savans  Etrangers'  (tome  vl), 
and  separately  by  Baflliere  (1885).  The  following  is  the  summary  of 
the  principal  facts  stated  oy  him  in  the  course  of  a  very  laborious 
and  acute  Investigation : — The  mouth  of  the  Pedunculated  Cirripedes 
is  oomposed  of  pleoes  entirely  comparable  to  those  of  the  mouths  of 
many  Crustacea,  and  especially  of  the  Phyllosomes;  the  upper  lip, 
the  palpi,  and  the  mandibles  are  so  analogous  that  the  resemblance 
extends  even  to  the  form.  The  three  law-feet  (pieds-machoires), 
whioh  are  met  with  most  oommonly  in  the  Crustacea,  are  conjoined 
in  a  single  jaw-foot  whioh  reoelves  the  nervous  trunks ;  at  its  base  are 
always  found  from  two  to  four  branchiae.  The  ten  ordinary  feet  of 
the  Crustacea  are  faithfully  represented  in  the  Anatifes  (Qampyloso- 
mata) ;  at  the  base  of  many  among  them  are  found  branchiae  disposed 
like  those  of  certain  Crustacea,  and  the  number  even  is  sometimes 
repeated  There  exists  in  each  foot  a  double  canal,  fit  for  establish- 
ing a  circulating  current,  and  traversing  all  the  articulations  of  the 
cirri.  The  body  is  oomposed  of  a  certain  number  of  rings,  or  of 
articulations,  very  distinct,  eaoh  of  whioh  supports  a  pair  of  feet  In 
the  interior  of  the  body  there  are  a  dorsal  yessel  (like  that  in  a  great 
number  of  the  Artioulated  Animals),  and  a  double  series  of  ganglions ; 
of  which  the  number,  according  to  Dr.  Martin-Saint-  Ange's  researches, 
is  equal  to  that  of  the  feet ;  there  is  besides  another  pair  on  the 
lateral  parts  of  the  stomach.  The  pedicle  may  be*  regarded  as 
analogous  to  the  tail  of  many  Crustacea ;  it  is  in  this  cavity,  and  not, 
as  has  been  said,  on  the  back,  that  the  eggs  are  found ;  these  pass 
afterwards  by  a  conduit,  not  yet  indicated,  in  the  envelope,  which,  by 
its  resemblance  to  the  mantle  of  the  Mollusca,  establishes  the  only 
possible  analogy  between  the  Cirripedes  and  the  last-named  animals. 
The  organs  placed  upon  the  back!  which  Cuvier  described  as  eggs,  are 
the  generative  apparatus  of  the  male,  of  which  the  disposition  is  very 
remarkable.  Finally,  the  stomach  and  intestinal  canal  inolose  in  the 
interior  a  membranous  sac  of  a  retort-shape ;  the  disposition  and  use 
of  whioh  establish,  according  to  the  researches  of  M.  Serves,  an 
additional  approximation  between  the  Cirripedes  and  the  Annelidas. 
Dr.  Mertm-Saint-Ange  then  proposes,  as  the  last  result  of  his  labours,  to 

Slaoe  the  olaat  CKmpedia  at  the  end  of  the  CrustactOy  so  as  to  estab- 
sh  a  natural  link  or  passage  between  the  superior  Artioulated  Animals 
and  the  AwMHda.  Such  are  the  conclusions  drawn  in  the  Memoir 
of  Dr.  Martin-Saint-Ange,  who  refers  with  approbation  to  the  dis- 
coveries of  Mr.  Thompson,  published  in  1830 ;  and  before  we  proceed 
to  give  a  further  account  of  the  structure  of  the  Oirripedia  we  will 
state  Mr.  Thompson's  view  of  the  ovarial  system.  "  In  the  whole  of 
the  tribe  of  the  Cirripedes,"  observes  Mr.  Thompson,  in  his  paper 
in  the  ' Philosophical  Transactions'  abovo  quoted,  "the  ova,  after 
expulsion  from  tne  ovarium,  appear  to  be  conveyed  by  the  ovipositor 
into  the  cellular  texture  of  the  pedicle,  just  beneath  the  body  of  the 
animal,  whioh  they  fill  to  the  distance  of  about  an  inch.  When  first 
placed  in  this  situation,  they  seem  to  be  amorphous  and  inseparable 
trom  the  pulpy  substance  in  which  they  are  imbedded ;  but  as  they 
approach  to  maturity  they  beoomo  of  an  oval  shape,  pointed  at  both 
ends,  and  are  easily  detached.  Sir  Everard  Home  has  given  a  very 
good  representation  of  them,  at  this  stage  of  their  progress,  in  his 
'  Lectures  on  Comparative  Anatomy/  from  the  elegant  pencil  of  Mr. 
Bauer.  During  the  stay  of  the  ova  in  the  pedicle,  they  render  this 
part  more  opaque  and  of  a  bluish  tint;  the  ova  themselves,  and  the 
cellular  texture  with  which  they  are  surrounded,  being  of  a  pale  or 
aaure-blue  colour.  It  is  difficult  to  conceive  in  what  manner  the 
ova  are  extricated  from  the  situation  ahoy*  indicated;  but  it  is 
certainly  not  by  the  means  suggested  by  Sir  Everard  Home  in  the 
above-mentioned  lecture,  namely,  by  piercing  outwards  through  the 
membranes  of  the  pedicle,  for  the  ova  are  subsequently  found  forming 
a  pair  of  leaf  like  expansions,  placed  between  either  side  of  the  body 
of  the  animal  and  the  lining  membrane  of  the  shells  in  Lepas  (Pee- 
tefatstwl  or  of  the  leathery  internal  tonic  in  Gmsras.  These  leaves 
have  each  a  separate  attachment  at  the  sides  of  the  animal  to  the 
septum,  which  divides  the  cavity  occupied  by  the  animal  from  that 
of  the  nedide;  they  ere  at  first  comparatively  small,  have  a  rounded 


outline,  and  possess  the  same  bluish  colour  which  the  ova  had  in  the 
pedicle ;  but  as  the  ova  advance  in  progress  these  leaves  extend  in 
every  dimension,  and  lap  over  each  otner  on  the  back,  passing  through 
various  lighter  shades  of  colour  into  pale-pink,  and  finally,  when 
ready  to  hatch,  become  nearly  white.  These  leaves  appear  to  be  com- 
posed of  a  layer  of  ova  irregularly  placed,  and  imbedded  in  a  kind  of 
parenchymatous  texture,  out  of  which  they  readily  fall  when  about 
to  hatch,  on  its  substance  being  torn  asunder ;  indeed,  it  appears  at 
length  to  become  so  tender  as  to  fall  entirely  away,  so  that  after  the 
period  of  gestation  is  past  no  vestige  of  these  leafy  conceptacles  is  to 
be  found.  When  the  larva;,  barely  visible  to  the  naked  eye,  burst 
forth  from  the  ova,  their  development  goes  on  with  such  rapidity  that 
they  seem  to  grow  sensibly  while  under  observation.  The  larva  of 
the  Lepades  then  is  a  tailed  Monoculus,  with  three  pairs  of  members, 
the  most  anterior  of  which  are  simple,  the  others  bifid,  having  its 
back  covered  with  an  ample  shield,  terminating  anteriorly  in  two 
extended  horns,  and  posteriorly  in  a  single  elongated  spinous  process." 
The  following  observations  on  the  development  of  the  larvae  of  these 
animals,  by  Mr.  Darwin,  are  amongst  the  latest  contributions  to  this 
interesting  inquiry: — "The  ova,  and  consequently  the  larvae  of  the 
Lepadida,  in  the  first  stage,  whilst  within  the  sac  of  the  parent,  vary 
in  length  from  *007  to  '009  in  Lepas,  to  '028  of  an  inch  in  ScalpeUum. 
My  chief  examination  of  these  larvsa  has  been  confined  to  those  of 
Scalpellum  vulgare ;  but  I  saw  them  in  all  the  other  genera.  The 
larva  is  somewhat  depressed,  but  nearly  globular;  the  carapace 
anteriorly  is  truncated  with  lateral  horns ;  the  sternal  surface  is  flat 
and  broad,  and  formed  of  thinner  membranes  than  the  dorsal.  The 
horns  just  alluded  to  are  long  in  Lepas  and  short  in  ScalpeUum  ;  their 
ends  are  either  rounded  and  excessively  transparent,  or,  as  in  lbla, 
furnished  with  an  abrupt  minute  sharp  point  Within  these  horns  I 
distinctly  saw  a  long  nliformed  organ,  bearing  excessively  fine  hairs 
in  lines,  so  exactly  like  the  long  plumose  spines  on  the  prehensile 
antennas  of  the  larva)  in  the  last  stage,  that  I  have  not  the  least  doubt 
that  these  horns  are  the  oases  in  which  antenna  are  in  process  of 
formation.  Posteriorly  to  them  on  the  sternal  surface,  near  each 
other,  there  are  two  other  minute  doubly -curved  pointed  horns,  about 
•004  in  length,  directed  posteriorly ;  and  within  these  I  again  saw  a 
most  delicate  artioulated  filiformed  organ  and  a  thicker  pedicle.  In 
an  excellent  drawing  by  Mr.  C.  S.  Bate,  of  the  larvsa  of  a  Chthamalus 
(Balanus  punctatus  of  British  authors),  after  having  been  kept  alive 
and  moulted  once,  these  organs  are  distinctly  shown  as  articulated 
antennae  (without  a  case),  directed  forwards :  hence,  before  the  first 
moult  in  ScalpeUum  we  have  two  pairs  of  antennas  in  process  of 
formation.  Anteriorly  to  the  bases  of  these  smaller  antenna)  is  seated 
the  heart-shaped  eye  (as  I  believe  it  to  be),  '001  of  an  inch  in  diameter, 
with  apparently  a  single  lens,  surrounded,  except  at  the  apex,  by  dark- 
reddish  pigment-cells.  In  some  cases,  as  in  some  species  of  Lepas, 
the  larvae,  when  first  excluded  from  the  egg,  have  not  an  eye,  or  a  very 
imperfect  one.  There  are  three  pairs  of  limbs,  seated  close  together 
in  a  longitudinal  line,  but  some  way  apart  in  a  transverse  direction. 
The  first  pair  always  consists  of  a  single  spinose  ramus ;  it  is  not 
artioulated  in  Scalpellum,  but  is  multi-articulate  in  some  genera ;  it  is 
directed  forwards.  The  other  two  pairs  have  each  two  rami, 
supported  on  a  common  haunch  or  pedicle ;  in  both  pairs  the  longer 
ramus  is  multi-articulate,  and  the%  shorter  ramus  is  without  articula- 
tions, or  with  only  traces  of  them ;  the  longer  spines  borne  on  these 
limbs  (at  least  in  ScalpeUum  and  Chthamalus)  are  finely  plumose. 
The  abdomen  terminates  a  little  beyond  the  posterior  end  of  the 
carapace  in  a  slightly  upturned  horny  point  A  short  distance 
anteriorly  to  this  point,  a  strong  spinose  forked  projection  depends 
from  the  abdominal  surface.  Messrs.  V.  Thompson,  Qoodsir,  and 
Bate  have  kept  alive  for  several  days  the  larva)  of  Lepas,  Conehoderma, 
Balanus,  Verruca,  and  Chthamalus,  and  have  described  the  changes 
which  supervene  between  the  first  and  third  exuviations.  The  most 
conspicuous  new  character  is  the  great  elongation  of  the  posterior 
point  of  the  carapace  into  an  almost  filiform  spinose  point  in  Lepas, 
Conckoderma,  Chthamalus,  and  Balanus,  but  not,  according  to 
Qoodsir,  in  one  of  the  species  of  the  latter  genua.  The  posterior 
point  also  of  the  abdomen  becomes  developed  in  Balanus  (Qoodsir) 
into  two  very  long  spear-like  processes,  serrated  on  their  outer  sides ; 
in  Lepas  and  Conckoderma,  according  to  Thompson,  into  a  single 
tapering  spinose  projection;  and  in  Chthamalus,  as  figured  by  Mr.  Bate, 
the  posterior  bifid  point,  as  well  as  the  depending  ventral  fork, 
increases  much  in  size.  Another  important  change,  which  has  been 
particularly  attended  to  by  Mr.  Bate,  is  the  appearance  of  spinose 
projections  and  spines  (some  of  which  are  thick,  curved,  and  strongly 
plumose  or  almost  pectinated  along  their  inner  sides)  on  the  pedicles 
and  lower  segments  of  the  shorter  rami  of  the  two  posterior  pairs 
of  limbs."  In  this  stage  of  the  growth  of  the  larva,  Mr.  Darwin 
found  the  mouth  in  ScalpeUum  vulgare  seated  on  a  very  alight 
prominence  in  a  most  remarkable  situation,  namely,  in  a  central 
point  between  the  bases  of  the  three  pairs  of  legs.  Mr.  Darwin 
continues : — "  I  traced  by  dissection  the  oesophagus  for  some  little 
way,  until  lost  in  the  cellular  and  oily  matter  filling  the  whole 
animal,  and  it  was  directed  anteriorly,  which  is  the  direction  that 
might  have  been  expected  from  the  course  followed  by  the  oesophagus 

I  in  the  larva  in  the  last  stage,  and  in  the  mature  Cimpede." 
The  larva,  in  its  second  stage  of  development,  is  known  only 
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from  a  single  specimen  described  and  figured  by  Burmeiater  ('Bei- 
trage  but  Naturgesohichte  der  Rankenfusser,'  s.  16).  In  its  general 
shape  and  compressed  form  it  seems  to  come  nearer  the  last  than 
the  first  stage.  It  has  only  three  pairs  of  legs,  situated  much  more 
posteriorly  on  the  body  than  in  the  first  stage,  and  all  directed 
posteriorly.  They  are  much  shorter  than  in  their  earlier  stages. 
'They  are  undoubtedly  the  three  pairs  of  limbs  of  the  first  stage 
motamorphosed.  The  chief  development  of  the  larva  since  its  first 
stage  is  towards  its  anterior  end. 

In  the  last  stage  the  larvae  have  increased  many  times  in  size  since 
their  exclusion  from  the  egg.  They  are  now  much  compressed,  nearly 
of  the  shape  of  a  Oypris,  or  mussel-shell,  with  the  anterior  end  the 
thickest)  the  sternal  surface  nearly  or  quite  straight,  and  the  dorsal 
arched.  Almost  the  whole  of  what  is  externally  visible  consists  of  the 
carapace,  the  thorax  and  limbs  being  hidden  and  inclosed  by  its 
backward  prolongation,  and  even  at  the  anterior  end  of  the  animal 
the  narrow  sternal  surface  can  be  drawn  up,  so  as  to  be  likewise 
inclosed.  The  antennae  are  large  and  conspicuous.  They  are  at  first 
well-furnished  with  muscles,  and  serve  as  organs  of  locomotion,  and 
apparently  as  feelers ;  but  their  main  function  is  to  attach  the  larva, 
preparatory  to  its  final  metamorphosis  into  a  Cirripede.  The  disc  can 
adhere  even  to  so  smooth  a  surface  as  a  glass  tumbler.  The  attach- 
ment is  at  first  manifestly  voluntary,  but  soon  becomes  involuntary 
and  permanent.  Mr.  Darwin  makes  the  following  remarks  upon  the 
eyes  and  mouth  in  their  last  stage : — 

"  Eyes. — The  posterior  and  rounded  margins  of  the  basal  articu- 
lation of  the  above-described  prehensile  antennas  are  reflected  inwards, 
in  the  form  of  two  forked  horny  apodemes,  together  resembling  two 
letters  (J  (J  close  together.  These  project  up  inside  the  animal  for  at 
least  one-third  of  its  thickness,  from  the  sternal  to  the  dorsal  surface. 
The  two  great  almost  spherical  eyes  in  Lepas  australis,e&ch  ^th  of  an  inch 
in  diameter,  are  attached  to  the  outer  arms,  thus,  •  U  U  •,  in  the  posi- 
tion of  the  two  full  stops.  Hence  the  eyes  are  included  within  the  cara- 
pace. Each  eye  consists  of  eight  or  ten  lenses,  varying  in  diameter  in 
the  same  individual  from  ^j^th  to  g^th  of  an  inch,  inclosed  in  a  common 
membranous  bag  or  cornea,  and  thus  attached  to  the  outer  apodemes. 
The  lenses  are  surrounded  half-way  up  by  a  layer  of  dark  pigment 
cells.  The  nerve  does  not  enter  the  bluntly-pointed  basal  end  of  the 
common  eye,  but  on  one  side  of  the  apodeme.  The  structure  here 
described  is  exactly  that  found,  according  to  Milne-Edwards,  in  cer- 
tain Crustacea.  In  specimens  just  attached,  in  which  no  absorption 
has  taken  place,  two  long  muscles  with  transverse  striae  may  be  found 
attached  to  the  knobbed  tips  of  the  two  middle  arms  of  the  two  •  U  U  * 
and  running  up  to  the  antero-dorsal  surface  of  the  carapace,  where 
they  are  attached.  Other  muscles  (without  transverse  striae)  are 
attached  round  the  bases  on  both  Bides  of  both  forks.  The  action  of 
these  muscles  would  inevitably  move  the  eyes,  but  I  suspect  that  their 
function  may  be  to  draw  up  the  narrow  deeply-folded  sternal  surface, 
and  thus  cause  the  retraction  of  the  great  prehensile  antennae  within 
the  carapace. 

"  Mouth. — This  is  seated  in  exactly  the  same  position  as  in  the 
mature  Cirripede,  on  a  prominence  fronting  the  thoracic  limbs,  and 
so  far  within  the  carapace  that  it  was  obviously  quite  unfitted  for 
the  seizure  of  prey ;  and  it  was  equally  obvious  that  the  limbs  were 
natatory,  and  incapable  of  carrying  food  to  the  mouth.  This  enigma 
was  at  once  explained  by  an  examination  of  the  mouth,  which  was 
found  to  be  in  a  rudimentary  condition,  and  absolutely  closed,  so  that 
there  would  be  no  use  in  prey  being  seized.  Underneath  this  slightly- 
prominent  and  closed  mouth  I  found  all  the  masticatory  organs  of  a 
Cirripede  in  an  immature  condition.  The  state  of  the  mouth  will  be 
at  once  understood  if  we  suppose  very  fluid  matter  to  be  poured  over 
the  protuberant  mouth  of  a  Cirripede,  so  as  to  run  a  little  way  down 
in  the  shape  of  internal  crests,  between  the  different  parts,  and  in  the 
shape  of  a  short,  shrivelled,  certainly  closed  tube,  a  little  way  (*008  of 
an  inch  in  L.  australis)  down  the  oesophagus.  Hence  the  larva,  in  this, 
its  last  stage,  cannot  eat.  It  may  be  called  a  locomotive  pupa ;  its 
whole  organisation  is  apparently  adapted  for  the  one  great  end  of 
finding  a  proper  site  for  its  attachment  and  final  metamorphosis."  In 
this  stage  the  thorax  is  much  compressed,  the  six  pain  of  legs  are  all 
close  one  behind  the  other.  In  all  the  limbs  the  obliquely-truncated 
summit  of  the  terminal  segment  of  the  inner  ramus  bears  three  very 
long  beautifully  plumose  spines ;  in  the  first  pair  the  summit  of  the 
outer  ramus  bears  four,  and  in  the  five  succeeding  pairs  six  similar 
spines.  The  abdomen  is  small,  and  consists  of  only  three  segments  : 
it  contains  only  the  rectum,  and  two  delicate  muscles  running  into 
two  appendages,  between  the  bases  of  which  the  anus  is  situated. 

Whilst  the  young  Lepas  is  closely  packed  within  the  larva,  the 
capitulum,  or  shell,  about  equals  the  length  of  the  peduncle.  Even  at 
this  early  period  the  muscles  of  the  peduncle  are  distinct.  The  com- 
pound eyes,  which  we  have  seen  are  attached  to  apodemes  springing 
from  the  sternal  surface  of  the  larval  carapace,  are  consequently  cast 
off  with  it.  Whilst  the  young  Cirripede  is  packed  within  the  larva, 
the  outer  integument  of  its  peduncle  necessarily  forms  a  deep  trans- 
verse fold  passing  over  the  eyes  and  apodemes.  This  determines  the 
position  and  origin  of  the  sac  in  the  young  Cirripede. 

'•  The  larva,"  says  Mr.  Darwin,  "  fixes  itself  with  its  sternal  surface 
parallel  and  close  to  the  surface  of  attachment,  and  the  antennae 
become  cemented  to  it :  if  the  Cirripede  after  its  metamorphosis  had 


remained  in  this  position,  the  cirri  could  not  have  been  exserted,  or 
only  against  the  surface  of  attachment ;  but  there  is  a  special  pro- 
vision that  the  young  Cirripede  shall  assume  its  proper  position  at 
right  angles  to  the  position  which  it  held  whilst  within  the  larva, 
namely,  with  its  posterior  end  upwards.  This  is  effected  in  a  singular 
manner  by  the  exuviation  of  the  great  compound  eyes,  which  we  nave 
seen  are  fastened  to  the  outer  arms  of  the  double  •UU*  like 
sternal  apodemes.  These,  together  with  the  eyes,  stretch  transversely 
across  and  internally  far  up  into  the  body  of  the  larva ;  and  as  the 
whole  has  to  be  rejected  or  moulted,  the  membrane  of  the  peduncle 
of  the  young  Cirripede  has  necessarily  to  be  formed  with  a  wide 
and  deep  inward  fold  extending  transversely  across  it;  this,  when 
stretched  open  after  the  exuviation  of  the  larval  carapace  and 
apodemes,  necessarily  causes  the  sternal  side  of  the  peduncle  to  be 
longer  than  the  dorsal,  and  as  a  consequence  gives  to  the  young 
Cirripede  its  normal  position,  at  right  angles  to  that  of  the  larva  when 
first  attached." 

That  the  homologies  of  the  larva  of  the  Cirripedes  are  with 
the  Crustacea  has  before  been  pointed  out.  Mr.  Darwin  says : — "  In 
Crustacea,  according  to  the  ordinary  view,  there  are  twenty-one  seg- 
ments ;  of  these  I  can  recognise  in  the  Cirripede,  on  evidence  as  good 
as  can  generally  be  obtained,  all  with  the  exception  of  the  four 
terminal  abdominal  segments;  these  do  not  occur  in  any  species 
known  to  me  in  any  stage  of  its  development.  If  that  part  of  the  larva, 
in  front  of  the  mouth,  bearing  the  eyes,  the  prehensile  antennas,  and 
in  an  earlier  stage  another  pair  of  antennae,  be  formed,  as  is  admitted 
in  all  other  Orustaceat  of  three  segments,  then  beyond  a  doubt,  from 
the  absolute  correspondence  of  every  part,  and  even  every  coloured 
mark,  the  peduncle  of  the  Lepadidae  is  likewise  thus  formed.  The 
peduncle  being  filled  by  the  branching  ovarian  tubes  is  no  objection 
to  this  view,  for  I  am  informed,  on  the  high  authority  of  Mr.  J.  D. 
Dana,  that  this  is  the  case  with  the  cephalo-thorax  in  some  true 
Crustaceans ;  for  instance,  in  Sapphirina.  To  proceed : — the  mouth, 
formed  of  mandibles,  maxilla*,  and  outer  maxillae,  corresponds  with 
the  fourth,  fifth,  and  sixth  segments  of  the  archetype  Crustacean. 
Posteriorly  to  the  mouth  we  come,  in  the  larva,  to  a  rather  wide 
interspace,  without  any  apparent  articulation  or  organ ;  and  then  to 
the  thorax,  formed  of  six  segments,  bearing  the  six  pairs  of  limbs,  of 
which  the  first  pair  differs  slightly  from  the  others.  The  thorax  is 
succeeded  by  three  small  segments  differently  shaped,  with  the 
posterior  one  alone  bearing  appendages.  These  segments  I  cannot 
doubt,  from  their  appearance  alone,  and  from  their  apparent  function 
of  steering  the  body,  are  abdominal  segments.  If  this  latter  view  be 
correct,  the  thoracic  segments  are  the  six  posterior  ones  of  the  normal 
seven  segments ;  and  there  must  be  two  segments  missing  between  the 
outer  maxillae  and  the  first  thoracic  pair  of  legs,  which  latter,  on  this 
view,  springs  from  the  ninth  segment.  Now,  in  a  very  singular 
Cirripede  named  ProteoUpas,  the  two  missing  segments  are  present, 
the  mouth  being  -actually  succeeded  by  eight  segments,  and  these 
by  the  three  usual  abdominal  segments,  every  segment  in  the  body 
being  as  distinct  as  in  an  Annelide ;  hence  in  ProtcoUpas,  adding  the 
three  segments  for  the  mouth  and  three  for  the  carapace,  we  have 
altogether  seventeen  segments,  which,  as  I  have  stated,  is  the  full 


Fig.  1.  A  Stotnapod  Crustacean  (Ltuetfer,  V.  Thompson. 
Fig .  S.  A  species  of  Lepas. 

number  ever  observed  in  any  Cirripede ;  the  four  missing  ones  being 
abdominal,  and  I  presume  the  four  terminal  segments.  That  the 
cavity  in  which  the  thorax  is  lodged  in  the  larva,  and  therefore  in 
the  mature  Cirripede,  is  simply  formed  by  the  backward  production 
of  the  carapace,  does  not  require  any  discussion.  The  valves  have 
no  homological  signification." 

The  preceding  wood-cut,  copied  from  Darwin's  work,  will  make 
these  homologies  clear.  The  upper  figure  is  a  Stomapod  Crus- 
tacean (Lcucifcr,  V.  Thompson),  and  the  abdomen,  which  becomes 
rudimentary  in  Cirripedes,  is  given  in  faint  lines.  The  lower  figure 
is  a  mature  Lepas -with  the  antennas  and  eyes  which  are  actually 
present  in  the  larva,  retained  and  supposed  to  hare  gone  on  growing. 
All  that  is  seen  of  a  Cirripede,  whether  pedunculated  or  sessile,  is 
the  three  anterior  segments  of  the  head  of  a  Crustacean,  with  its 
anterior  end  permanently  cemented  to  a  surface  of  attachment,  and 
with  its  posterior  end  projecting  vertically  from  it. 
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For  the  observation  of  the  meuu  by  which  then  animals  attach 
themselves  after  leading  a  free  life  we  are  alio  indebted  to  Mr.  liar- 
win.  In  the  larva,  two  ducts,  called  cement-ducts,  can  be  traced  from 
within  the  dlaca  of  the  antenna)  to  the  anterior  or  lower  ends  of  the 
two  gut-formed  bodies,  which  are  the  incipient  ovaries.  These  ducts 
are  filled  with  an  opaque  cellular  matter  in  the  larva.  In  the  mature 
Cirripedee,  they  can  be  followed  in  a  slightly  sinuous  course  along  the 
muscles  on  each  aide  within  the  peduncle,  till  they  expand  into  two 
small  organs,  which  Mr.  Darwin  calls  cement-glands.  These  glands 
contain  a  strongly  coherent  pulpy  opaque  cellular  mass,  like  that  in 
the  cement-ducts ;  but  in  some  instances  this  cellular  mass  becomes 
converted,  within  either  the  ducts  or  gland,  or  within  both,  into  a 
transparent  tough  yellow  cement.  Tubes  are  seen  running  into  these 
glands,  containing  ova  in  every  stage  of  development.  From  obser- 
vations made  on  many  species  of  Cirripedes,  Mr.  Darwin  concludes 
that  the  gland  itself  is  part  of  an  ovarian  tube  specially  modified ;  and 
further  that  the  cellular  matter,  which  in  the  ovarian  tubes  serves  for 
the  development  of  the  ova,  in,  by  the  special  action  of  the  walls  of 
the  gland,  changed  into  the  opaque  cellular  matter  in  the  ducts,  and 
this  sgain  subsequently  into  that  tissue  or  substance  which  cements 
the  Cirripede  to  its  surface  of  attachment.  As  the  individuals  grow 
and  increase  in  aire,  so  do  the  glands  and  cement-ducts  ;  but  it  often 
happens  that  when  a  specimen  is  imraoveably  attached,  the  oement- 
apparatus  ceases  to  act,  and  the  cellular  contents  of  the  duct  become 
converted  into  a  thread  of  transparent  cement.  The  cement  removed 
from  the  outside  of  a  Cirripede  consists  of  a  thin  layer  of  very  tough 
bright-brown  transparent  laminated  substance,  exhibiting  no  structure 
under  the  microscope.  Its  chemical  reactions  are  those  of  Chitine.  In 
the  larva,  tile  cement  always  escapes  through  tile  prehensile  antennas, 
and  in  most  instances  it  continues  to  do  this  throughout  the  life  of 
the  animal.  There  are  however  exceptions,  and  in  Scalpeilun  vulgart, 
and  probably  others  which  live  attached  to  coral,  the  cement  soon 
peas ae  to  debouch  from  tho  antenna),  but  instead  bursts  through  a 
row  of  orifices  on  the  rostral  margin  of  the  peduncle,  by  which  means 
this  margin  is  symmetrically  fastened  down  to  tho  delicate  horny 
branches  of  the  aoophyte. 

The  external  shell,  which  misled  early  observers,  and  induced  them 
to  place  the  Cirripedee  among  the  Moliitca,  is  called,  in  the  Lepadida, 
the  Capitulum.  It  is  usually  much  flattened,  but  sometimes  broadly 
oral  in  section.  It  is  generally  formed  of  five  or  more  valves,  connected 
together  by  very  narrow  or  broad  strips  of  membrane.  When  tbe  valves 
are  numerous,  and  they  sometimes  exceed  a  hundred  in  number,  they 
are  arranged  in  whorls,  with  each  valve  generally  so  placed  as  to  cover 
the  interval  between  the  two  valves  above.  The  upper  pair  of  valves,  the 
peduncle  being  beneath,  are  called  by  Mr.  Darwin  the  terga  ;  the  pair 
below  it,  on  the  same  side,  the  sola.  The  upper  mosial  valve  opposed 
to  the  two  terga  is  the  carina,  and  below  this  the  rutcoHno;  and  on  the 
opposite  side  again  the  rostrass.  Below  this  is  sometimes  a  ntfrrosfrsu*. 
Of  all  the  valves  the  scuta  are  the  moat  permanent ;  then  come  the  terga, 
and  then  the  carina.  The  others  ooeur  only  occasionally.  Tbashellis 
generally  white,  occasionally  reddish  or  purple  ;  exteriorly  the  valves 
are  covered  by  more  or  leas  persistent,  generally  yellow,  strong  mem- 
brane. The  souU  and  terga  are  always  considerably  larger  than  the 
other  valves.  The  adductor  muscle  is  always  attached  to  a  point  not 
far  from  the  middle  of  each  scutum,  which  generally  has  a  pit  for  its 
attachment.  The  valves  are  either  placed  close  together  or  at  some  dis- 
tance. The  membrane  connecting  the  valves,  where  they  do  not  touch, 
is  like  that  forming  the  peduncle,  and  is  sometimes  coloured  brilliantly 
crimson- rod  ;  generally  it  is  bluish-gray.  Within  the  capitulum  is 
the  sac,  which,  together  with  the  upper  internal  part  of  the  peduncle, 
incloses  the  animal's  body. 

The  Peduncle  varies  in  length  in  different  specie*,  and  even  in  the 
same  species,  according  to  the  situation  occupied  by  the  individual. 
It  is  usually  flattened,  but  sometimes  quite  cylindrical.  It  is  com- 
posed of  very  strong  generally  thick  transparent  membrane,  rarely 
coloured  reddish,  and  often  penetrated  by  numerous  tubuli.  The 
peduuole  is  lined  within  by  thin  layers  of  muscles,  longitudinal, 
transverse,  and  oblique,  all  destitute  of  the  transverse  stria)  charac- 
teristic of  voluntary  muscles.  Tbey  run  from  the  bottom  of  the 
peduncle  to  the  base  of  the  capitulum,  as  in  Lepat,  or  half  way  up  it,  as 
in  Conchoderma.  The  gentle  swaying  to  and  fro  movements  and  the 
power  of  longitudinal  contraction  are  produced  by  these  muscles. 
Tbe  interior  of  the  peduncle  is  filled  up  with  a  great  mass  of  branching 
ovarian  tubes. 

There  are  alx  pain  of  cirri  The  five  posterior  pairs  are  seated  oloso 
to  each  other  and  equidistant;  the  first  pair  is  generally  seated  at  a 
little  distance  and  sometimes  at  a  considerable  distance  from  the 
second  pair.  The  first  pair  is  shortest ;  the  others,  proceeding  back- 
wards,-morease  gradually  in  length.  The  number  of  segments  in  the 
posterior  oirri  ie  very  great.  The  cirri  are  covered  with  spines.  Most 
of  the  genera  have  caudal  appendages. 

The  alimentary  canal  consists  of  an  oesophagus,  a  stomach,  and 
rectum.  The  oesophagus  is  of  considerable  length  ;  it  is  formed  of 
strong  transparent  much-folded  membrane,  continuous  with  the  outer 
integuments,  and  moulted  with  them.  At  its  lower  end  it  expands 
into  a  bell  with  the  edges  reflexed.  This  bell  lies  within  the  stomach, 
and  keeps  the  upper  broad  end  expanded.  The  stomach  lies  in  a 
much-curved  almost  doubled  course,  and  is  often  a  little  constricted 


bent     It  Is  broadest  at  the  upper  end.      The  stomach 
by    small   opaque    pulpy   slightly    ~* 
believed   to  be  t 


small  opaque  pulpy  slightly  i 
hepatic  The  rectum  varies  in  length,  extending 
inwards  from  the  anus  to  between  the  bases  of  the  second  and  fifth 
pair  of  cirri.  It  is  narrow,  and  formed  of  much-folded  transparent 
membrane.  Within  the  stomach  there  can  generally  be  seen,  accord- 
ing to  the  period  of  digestion,  a  thin  yet  strong  perfectly  transparent 
epithelial  membrane,  not  exhibiting  under  the  microscope  any  struc- 
ture. It  enters  ths  branching  caeca,  and  extends  from  tbe  edge  ol  the 
bell  of  the  oesophagus  to  the  com  men  cement  of  the  closed  rectum.  It 
was  this  membrane  which  was  supposed  by  M.  Martin -Saint- A  nge  to 
be  a  distinct  organ,  like  ths  closed  tube  of  certain  Annelida. 

The  circulatory  system  is  not  highly  developed.  No  heart  has  been 
discovered.  The  whole  body  is  permeated  by  channels  which  have  no 
proper  coat 

In  most  genera  of  the  Lepodida  the  nervous  system  consists  of  six 
main  ganglia,  namely,  the  Bupra-ceaophageal  and  five  thoracic  ganglia. 
Of  these  the  first  thoracic  or  lnfra-cesophageal  ganglion  is  considerably 
the  largest  and  moat  massive.  It  is  squarish,  or  oval,  or  heart-shaped ;  it 
presents  no  trace  of  being  formed  of  two  lateral  ganglia.  Two  great 
nerves  spring  from  its  under  side,  and  run  straight  down  amongst  the 
viscera.  These  nerves  are  about  as  large  as  those  forming  the  collar 
and  those  running  to  the  second  ganglion ;  hence  six  great  nerves 
meet  here,  two  in  front,  two  behind,  and  two  on  the  under  aide. 
Nerves  are  given  off  from  the  remaining  ganglia  to  the  cirri  and  other 
organs.  The  muscles  of  the  capitulum  are  supplied  from  the  supra- 
GBsopbageal  ganglion. 


Diagram  of  the  anterior  portion  or  the  nervous  system  In 
A,  lint  thoracis  or  lafra-asoptucesl  ganglion  [  B,  Meond  Ihoiwlo  ganglion  ; 
C,  third  thoruclo  ganglion ;  D,  suprs-OMophistsI  ganglion ;  E,  the  tvo 
ophthalmic  ganglia  [  F,  double  eje ;  a,  nerrv  guise  to  first  cinhui ;  *,  to  the 
niKln  below  tht  lint  olrrhoa;  c,  to  ths  second  clrrbus;  d,  to  the  third; 
*,  nerves  ruining  to  the  ovaria;   /,  double   nerves   auppljuig  the  enc  and 


Nerves  proceed  from  the  supre-cesophageal  to 
una*  fatciaUarit.     Tbe  idea  that  the  whole  pedu 


the  d 


Lepat fatciaUarit.    Tbe  ie. —     r.. 

consists  of  the  first  three  segments  of  the  head  is  beautifully  sup- 
ported by  the  structure  of  the  nervous  system,  in  which  these  parts 
are  seen  to  be  supplied  with  nerves  exclusively  from  tbe  supra- 
cesophageal  ganglion.  In  ordinary  Crtutactrt  the  supra-ceeophagea] 
ganglion  sends  nerves  to  the  eyes  and  the  two  pairs  of  antenna) 
corresponding  to  the  first  three  segments  of  tbe  body. 

The  reproductive  system  of  the  Cirripedes  has  excited  much  interest 
from  the  reaulba  of  the  researches  of  Mr.  Darwin.  All  tbe  Cirripedee, 
with  few  exceptions,  are  td-sexual,  but  Mr.  Darwin  has  found  that  the 
masculine  power  of  certain  hermaphrodite  species  of  I&la  and  Seal- 
pelium  is  rendered  more  efficient  by  certain  parasitic  males,  which, 
from  their  not  pairing,  as  in  all  hitherto  known  cases,  with  females, 
but   with   hermaphrodites,    Mr.    Darwin    designates   CompIemen*-al 


which  coat  the  stomach,  enter  the  pedicles, 
and  even  the  basal  segmente  of  the  rami  of  the  dm,  and  in  some 
genera  occupy  certain  swellings  on  the  thorax  and  prosoma, 

With  regard  to  the  ovaria,  M.  Martin-Saint- Ango  has  described  how 
the  peduncle  is  gorged  with  an  inextricable  mass  of  branching  ovarian 
tubes  filled  with  granular  matter  and  immature  ova.  The  ova  when 
excluded  remain  in  the  sac  of  the  animal  until  the  larva?  are  hatched. 
They  are  very  numerous,  and  generally  form  two  concave  nearly 
circular  leaves,  called  by  Darwin  0  vigorous  Lamellee.  Tbe  ova  lie  in  a 
layer,  from  two  to  four  deep,  and  all  are  held  together  by  a  most 
delicate  transparent  membrane,  which  separately  enfolds  each  ovum. 
This  membrane  is  often  thicker  and  stronger  round  the  margins  of 
the  lamellm,  where  they  are  united  in  a  peculiar  manner,  presently  to 
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be  described,  to  *  fold  of  akin  on  each  ride  of  the  uo ;  these  two 
folds  Darwin  colli  the  Oligemia  Frstns.  As  the  lamella;  an  farmed 
without  organic  union  with  ths  parent  they  would  be  liable  to  be 
mhed  oat  of  the  widely  -opened  uo  of  the  Ltpadida  if  they  had 
not  been  specially  attached  to  the  frssns. 

The  complements!  males,  to  which  we  bare  before  alluded,  occur 
in  the  genera  I  bin,  Scalptllum,  Alcippt,  and  OryptopJtialtu ;  and  these 
malea  are  permanently  attached  to  the  female*.  In  Ibla  the  male  is 
attached  within  the  sac  of  the  female ;  it  has  a  well  organised  mouth 
tcpported  on  a  peduncle,  bnt  with  only  a  rudiment  of  the  thorax,  and 
with  only  two  poire  of  aborted  cirri.  In  Scaipelinm  the  malea  differ 
in  the  different  species  remarkably  in  structure :  in  some  of  the 
•pane*  they  are  not  very  unlike  ordinary  Pedunculated  Cirripedee, 
and  are  attached  between  the  acuta  of  the  (amain ;  in  other  species 
the  malea  are  very  rudiments],  extremely  minute,  and  would  never 
without  close  examination  have  been  thought  to  bare  even  belonged 
to  the  class  Clrripedui,  These  males  oonaist  of  a  aac,  with  rudiments,  of 
four  valves,  inclosing  a  singularly  modified  thorax,  with  only  four  pain 
of  appendages  (which  cannot  be  called  cirri) ;  they  are  entirely  destitute 
of  a  mouth  or  stomach.  The  males  of  Oryptopkialui  and  A  ictppt  are 
even  more  rudimentary  than  those  of  the  above  species  of  ScidjseUw*  : 
they  are  reduced  to  an  outer  envelope  (homologous  with  the  carapace 
of  ordinary  Crwsteceo),  to  t,  single  eye,  the  testis,  vesiculs  senunalis, 
and  a  wonderfully  elongated  proboaciformcd  male  organ.  Henoe 
there  is  no  mouth,  no  stomach,  no  thorax,  no  abdomen,  and  no 
appendages  or  cirri.  It  may  be  doubted  whether  in  the  whole  animal 
kingdom  there  exists  a  creature  in  a  mora  rudimentary  condition 
than  these  malea.  Aa  they  do  not  possess  a  month  or  stomach  they 
are  necessarily  short-lived.  The  pupa  fixes  itself  on  the  female, 
becomes  cemented  to  her,  undergoes  its  metamorphosis,  and  becomes 
a  male  Cirriuede ;  the  spermatozoa  become  developed  and  are 
discharged ;  the  male  dies,  decays,  and  generally  drops  off,  and  is 
succeeded,  when  the  ova  in  the  female  are  next  ready  to  be 
impregnated,  by  one  or  more  fresh  males.  Owing  apparently  to  the 
■mall  sii*  of  ths  males,  there  is  generally  more  than  one  attached  to 
the  female  at  the  same  time ;  and  in  the  case  of  Ateippt  iampat 
Mr.  Darwin  found  no  leas  than  thirteen  of  these  singular  parasitic 
and  rudimentary  males  attached  to  a  single  female ! 

Remarkable  aa  is  the  occurrence  of  the  above  male  parasites  on  the 
females,  it  is  a  far  more  singular  fact,  that  in  some  of  the  species  of 
Ibla  and  Scaip/Uum,  the  males  are  attached,  not  on  females,  but  on 
hermaphrodites ;  and  hence  they  have  been  called  by  Mr,  Darwin 
Com  pte  mental  Males,  inasmuch  aa  they  are  complementary  to  the 
male  organs  of  the  hermaphrodite.  Mr.  Darwin,  in  his  work  on 
the  Oirripedia  (p.  281),  published  by  the  Ray  Society,  enters  st 
length  on  the  evidence  in  support  of  this  view,  and  he  believes  the 
facts  cannot  be  controverted,  (p.  214.)  "  Although  the  existence  of 
hermaphrodites  and  malea  within  the  limits  of  the  same  species  is  a 
new  fact  amongst  animals,  it  is  far  from  rare  in  the  vegetable  king- 
dom :  in  such  cases  the  male  flowers  are  sometimes  in  a  rudimentary 
condition  compared  to  the  hermaphrodite  flowers,  exactly  in  the  same 
manner  as  are  the  malea  of  Ibla  and  Scalptllum.  If  the  final  cause  of 
the  existence  of  these  Complemented  Malea  be  asked,  no  certain  answer 
can  be  given ;  the  vesiculse  seminalea  in  the  hermaphrodite  of  Ibla 
quadritalvii,  and  in  some  species  of  Scalpdtum,  appeared  to  be  of 
small  diameter;  but  op  the  other  hand  the  ova  to  be  impregnated 
are  fewer  than  in  moat  Cirripedes.  No  explanation  can  be  given  of 
the  much  simpler  case  of  the  mere  separation  of  the  sexes  in  the 
four  genera  before  enumerated  ;  nor  can  any  explanation  be  given  of 
the  much  more  varied  arrangement  of  the  parte  of  fructification  ' 
plants  of  the  Linneen  class  Polmamia."  _ 

The  following  woodcuts  will  give  an  ides,  of  the  strueturse  above 
described,  more  especially  in  accordance  with  the  views  of  Martin- 
Saint-  Ange  : — 

Fig.  1.  Auatife  jauuesenscoauille  (Cuvier,  Altpatl) :  A, a  gelatinous 
production,  the  cement,  which  serves  to  fix  the  peduncle ;  B,  the 
first  membrane  of  ths  peduncle  ;  E'  a  small  Cirripede,  of  the  natural 
size  developed  upon  the  peduncle  of  the  parent ;  C,  the  oapitulum, 
which  contains  the  body  of  the  animal ;  D,  the  fissure  of  the  oapitu- 
lum from  which  issue  the  feet  or  cirri  F.  The  point  E  indicates  the 
termination  of  the  peduncle,  and  the  place  where  the  eggs  stop  ;  Q, 
the  eggs  arrived  within  the  aac  Pig.  2.  The  same  letters  refer  to 
the  same  parts  aa  in  fig.  1 ;  H,  the  pedicles  of  the  cirri,  which  sustain 
the  rami,  7.  At  the  base  of  the  feet  (H)  are  four  branchiss ;  and 
between  these  feet  and  those  placed  on  the  other  side  is  i 

recurved  tube  which  serves   to  convey  the   seminal   liquoi 

ova  within  the  sac  Pig.  8.  The  same  Cirripede,  from  which  the 
i..ir  .-./  n,.  «_  -nvelope  has  been  taken  so  aa  to  expose  the  interior. 


half  of  the  first  ei 


The  peduncle  a 


s  a  second  cylinder  terminated  ir 


*  extremity,  and  covered  at  the  other  by  a  very  deli- 
cate membrane  i  the  longitudinal  and  transverse  muscular  fibres  may 
be  observed;  t,  e,  indicate  the  canal  which,  acoording  to  Saint-Ange, 
carries  the  eggs  of  the  peduncle  within  the  aac ;  4,  that  which  serves 
as  a  aouriehing  vessel  to  the  peduncle  and  the  eggs  ;  g, 
brane  of  the  sac  which  intercepts  all  direct  communicc 
the  peduncle  and  the  cavity  of  the  sac  J  represents  ths  body  of 
tb-  Cirripede  inclosed  in  its  proper  envelope.  Pig.  4.  The  same  situa- 
tion as  the  liu>t,  representing  all  the  membranes  which  envelop  the 
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body  of  the  Cirripede ;  B,  B,  the  muscular  cylindrical  pipe  open,  in 
which  the  eggs  are  seen ;  e,  t,  the  course  of  the  ovarian  tubes  in  the 
thickness  of  the  second  envelope ;  g,g,g,  the  envelope  opened  and  turned 
back ;  J,  J,  J,  the  proper  membrane  of  the  body  of  the  animal ;  it  is 
with  this  cavity  that  the  canal  6  communicates,  and  it  is  between  this 
proper  membrane  and  that  of  the  second  envelope  g,  g,  g,  that  the  eggs 
are  found  :  whence  it  results  that  the  cavity  of  the  mantle  has  no  com- 
munication with  the. peduncle,  except  by  means  of  the  oviduct  e. 

Fig.  5.  Side  view  of  the  common  Buck  Barnacle  (Lepaa  anatifera) 
taken  out  of  the  shell,  enveloped  in  its  proper  membrane,  under 
which  is  found  the  salivary  (?)  vesicle;  V,  the  cervical  ganglion; 
v,  the  nerve  which  is  given  off  from  the  brain  to  go  to  the  muscles  of 
the  skin ;  J,  the  two  levator  muscles  of  the  upper  lip ;  E  K,  branchiae ; 
h,  a  horny  tubercle  which  is  formed  on  each  side  of  the  orifice  of 
the  vent ;  U',  the  extremity  of  the  tube,  bearded  with  fine  hairs. 
Fig.  6.  Anterior  view  of  the  same,  showing  the  truly  articulated 
disposition  of  the  body,  each  ring  of  which  corresponds  to  a  pair  of 
feet ;  S,  the  adductor  muscle  of  the  valves ;  U',  the  articulated  tube 
which  contains  the  spermatic  canaL  Fig.  7.  The  intestinal  canal  of 
the  same  species ;  D,  the  mouth  seen  from  the  Bide ;  d,  the  oesophagus ; 
d',  the  stomach ;  d",  the  peduncle  which  makes  this  organ  communicate 
with  a  species  of  caecum,  d'",  of  the  same  structure  and  form  as  the 
stomach ;  T,  the  intestinal  canal,  offering  two  natural  curvatures ;  A, 
orifice  of  the  rectum ;  U  U,  vesicuhn  seminales,  uniting  in  a  single 
canal  very  delicate,  and  terminated  at  U'  by  a  small  orifice.  .  Fig.  8. 
Disposition  of  the  nervous  system :  1.  The  first  oesophageal  ganglion, 
called  the  brain  :  from  these  united  ganglions  spring  the  branches  v, 
v',  vn,  destined  for  all  the  muscles  of  the  dorsal  part,  and  two 
extremely  delicate  threads  which  go  on  each  side,  the  first  to  the 
salivary  vesicle  V,  the  second  to  a  new  ganglion  Z ;  2.  The  second 
ganglion,  sending  two  nervous  branches  to  each  jaw-foot  F,  and  small 
branches  to  the  oesophagus;  8,  4,  6,  6  correspond  to  the  other 
ganglions ;  6  furnishes  the  two  last  pairs  of  feet.  It  is  from  the 
branches  which  go  to  the  last  feet,  and  not  from  the  ganglions  them- 
selves, that  the  two  threads  y  and  g/,  which  go  to  the  extremity,  U', 
of  the  tube  are  detached.  The  point  x  corresponds  to  the  centre  of 
the  oesophagus  which  has  been  removed. 

The  process  of  exuviation  takes  place  in  the  Cirripcdia.  Mr.  Darwin 
says,  "  In  the  Lepadidce,  with  the  exception  of  the  genus  Lithotrya, 
in  which  the  calcareous  scales  on  the  peduncle  together  with  the 
membrane  connecting  them  is  cast  off,  neither  the  valves  nor  the 
membrane  uniting  them,  nor  that  forming  the  peduncle  with  its  scales, 
are  moulted ;  but  the  surface  gradually  disintegrates,  and  is  removed, 
perhaps  sometimes  in  flakes;  whilst  new,  and  larger  layers  are  formed 
beneath.  In  most  Sessile  Cirri  pedes  the  outside  membraneconnectingthe 
operculum  and  Bfaell  is  regularly  moulted.  The  delicate  tunic  lining 
the  sac  and  the  integuments  of  the  whole  body  are  periodically  shed. 
With  these  integuments,  the  membrane  lining  the  oesophagus,  the 
rectum,  the  deep  olfactory  pouches,  and  the  horny  apodemea  of  the 
maxillae  are  all  moulted  together.  The  new  spines  on  the  cirri  are 
formed  within  the  old  ones. 

''All  Cirripedia  grow  rapidly;  the  yawl  of  H.M.S.  Beagle  was 
lowered  into  the  water  at  the  Galapagos  Archipelago  on  the  15th  of 
September,  and  after  an  interval  of  exactly  thirty-three  days  was 
hauled  in  a^ain.  I  found  on  her  bottom  a  specimen  of  Conchoderma 
viryata  with  the  capitulum  and  peduncle,  each  half  an  inch  in  length 
and  the  former  &  ths  in  width ;  this  is  half  the  Bize  of  the  largest 
specimen  I  have  seen  of  this  species.  Several  other  individuals,  not 
half  the  size  of  the  above,  contained  numerous  ova  in  their  lamellae, 
ready  to  burst  forth.  Supposing  that  the  larvae  of  the  largest  specimen 
became  attached  the  first  day  the  boat  was  put  into  the  water,  we  have 
the  metamorphosis,  an  increase  of  length  from  about  '05  of  a  inch,  the 
size  of  the  larva,  to  a  whole  inch,  and  the  laying  of  probably  several 
sets  of  egg.*,  all  effected  in  thirty-three  days.  From  this  rapid  growth 
repeated  exuviations  must  be  requisite.  Mr.  W.  Thompson,  of  Belfast, 
kept  twenty  specimens  of  Balanus  balanoides,  a  form  of  much  slower 
growth,  alive,  and  on  the  twelfth  day  he  found  the  twenty-first  integu- 
ment, showing  that  all  had  moulted  once,  and  one  individual  twice 
within  this  period.  I  may  here  add  that  the  Pedunculated  Cirripedes 
never  attain  so  large  a  bulk  as  the  Sessile.  Lepat  anatifera  is  some- 
times 16  inches  in  length,  but  of  this  the  far  greater  portion  consists 
of  the  peduncle.  Pollicipes  mitella  is  the  most  massive  kind ;  I  have 
seen  a  specimen  with  a  capitulum  two-thirds  of  an  inch  in  width." 

The  Pedunculated  Cirripedes  extend  over  the  whole  world;  and 
most  of  the  individual  species  have  large  ranges,  more  especially,  as 
might  have  been  expected,  those  attached  to  floating  objects.  Excepting 
these  latter,  the  greater  number  inhabit  the  warmer,  temperate,  and 
tropical  seas.  Of  those  attached  to  fixed  objects,  or  to  littoral  animals, 
it  is  rare  to  find  more  than  three  or  four  species  in  the  same  locality. 
On  the  Bhores  of  Europe  Mr.  Darwin  says  he  knows  of  only  three, 
namely,  Scalpdlum,  Pollicipes,  and  Alcpas.  At  Madeira  (owing  to  the 
admirable  researches  of  the  Rev.  R.  T.  Lowe)  two  Poecilasmas,  a 
Dichelaspis,  and  an  Oxynaspis  are  known.  In  New  Zealand  there  are 
two  Pollicipes  and  an  A  Upas,  and  perhaps  a  fourth  form.  From  the 
Philippine  Archipelago,  in  the  great  collection  made  by  Mr.  Cuming, 
there  are  a  Pacitatma,  an  Ibla,  a  Scaipdlum,  Pollicipet,  and  Lithotrya. 
Of  all  the  Lepadida  nearly  half  are  attached  to  floating  objects  or  to 
animals  which  are  able  to  change  their  position ;  the  other  half  are 


generally  attached  to  fixed  organic  or  inorganic  bodies,  and  mo 
frequently  to  the  former  than  to  the  latter.    Most  of  the  species  of 
Scalpdlum  are  inhabitants  of  deep  water ;  on  the  other  hand  most  of 
Pollicipes,  of  Ibla,  and  of  Lithotrya  are  littoral  forms.    The  species  of 
Lithotrya  have  the  power  of  excavating  burrows  in  calcareous  rocks, 
shells,  and  corals ;  and  the  singular  manner  in  which  this  is  effected 
is  described  in  Mr.  Darwin's  work.    Andasma  has  its  sub-globular- 
peduncle  deeply  imbedded  in  the  flesh  of  northern  sharks,    and 
instances  have  occurred  of  the  basal  end  of  the  peduncle  of  Concho- 
derma  aurita  being  sunk  into  the  skin  of  Cttacea ;  in  the  same  way  the 
point  of  the  peduncle  in  the  male  of  Ibla  is  generally  deeply  embedded 
in  the  sac  of  the  female.     In  all  these  cases   the   cementing  sub- 
stance affects  and  injures  the  corium  or  true  skin  of  the  animal  on 
which  the  creature  is  parasitic,  while  the  surrounding  parts  being 
not  injured  continue  to  grow  upwards,  thus  causing  the  partial 
embedment  of  the  Cirripede.    In  the  case  of  Andasma,  we  have 
growth  at  the   end  of  the   peduncle,  and  consequently  downward 
pressure,  and  this  may  possibly  cause  absorption  to  take  place  in  the 
skin  of  the  shark  at  the  spot  pressed  on. 

Arrangement  of  the  Family.  * 

Class,  Crustacea;  Sub-Class,  Cirripedia. 

Crustacea  attached  by  the  anterior  end  of  the  head  by  cement, 
proceeding  from  a  modified  portion  of  the  ovaria :  archetype  composed 
of  17  segments,  with  the  first  three  of  large  size,  and  almost  always 
developed  into  a  carapace  not  wholly  exuviated,  and  capable  of 
various  movements ;  antennae  none ;  eyes  rudimentary ;  mouth 
prominent,  formed  by  the  partial  confluence  of  the  lahruxn,  palpi, 
mandibles,  and  two  pairs  of  maxillae.  Thorax  attached  to  the  inter- 
nal sternal  surface  of  the  carapace,  generally  bearing  six  pairs  of 
captorial,  biramous,  multi-articulated  limbs.  Abdomen  generally 
rudimentary.  Branchise,  when  present,  attached  to  the  under  sides 
of  the  carapace.  Bisexual ;  when  unisexual,  males  parasitic  on  the 
female ;  .male  organ  single,  generally  probosciformed,  seated  at  the 
posterior  end  of  the  abdomen.  Oviducts  none.  Metamorphosis  complex. 

Order  I.    Thoracica.f 

Oirripcdia  having  a  carapace  consisting  either  of  a  capitulum  on  a 
peduncle,  or  of  an  operculated  shell  with  a  basis.  Body  formed  of  six 
thoracic  segments,  generally  furnished  with  six  pairs  of  cirri  Abdo- 
men rudimentary,  but  often  bearing  caudal  appendages.  Mouth  with 
the  labrum  not  capable  of  independent  movements.  Larva  firstly 
uniooular*  with  three  pairs  of  legs ;  lastly,  binocular,  with  six  pairs  of 
thoracic  legs. 

Family  1. — Balanidau 

Cirripedia  without  a  peduncle;  scuta  and  terga  furnished  with 
depressor  muscles ;  other  valves  united  immovably  together. 

This  family  was  well  known  to  the  ancients.  The  genera  seem  to 
have  been  all  confounded  under  the  name  of  Bd\<wos  (Balanus)  by  the 
Greeks.  (Aristotle,  '  Hist.  Anim./  book  iv.  ch.  8,  and  book  v.  ch.  15.) 
Athenaeus  mentions  them  more  than  once ;  and  ('  Deipnos,'  book  iii. 
ch.  11,  p.  88)  speaks  of  the  large  ones  with  approbation  as  an  article 
of  food.  They  are  the  Balani  of  the  Latins ;  nor  did  Lucullus  dis- 
dain them.  The  Chinese  eat  the  soft  parts  of  one  of  the  species 
(Balanus  tintinnabulum),  which  has  the  refutation  of  being  like  the 
flesh  of  the  lobster  when  cooked ;  and  the  delicious  qualities  of  another 
species,  and  its  high  estimation  for  the  table,  are  referred  to  in  another 
place.     [Baulndb.] 

Sub-Family. — Balanma. 

Shell  with  the  rostrum  without  alas,  but  having  radii ;  the  lateral 
compartments  all  with  alse  on  one  Bide  and  radii  on  the  other; 
parietes  generally  either  porose  or  longitudinally  ribbed  on  their  inner 
surfaces. 

Section  £. 

Scutum  and  tergum  articulated  together  or  overlapping  each 
other  :  each  branchia  composed  of  a  single  plicated  fold. 

Genus,  Balanus  Auctorum.— Compartments  six  ;  basis  calcareous 
or  membranous ;  opercular  valves  sub-triangular.    [Balanus.] 

•  We  are  indebted  to  Mr.  Darwin  for  the  following  arrangement,  the  first 
volume  of  whose  great  work  on  the  (Xrripedia,  including  the  Lepadida,  pub- 
lished by  the  Ray  Society  has  alone  at  present  been  published. 

t  The  external  parts  of  Cirripedes  consist  either  of  a  Shell  with  an  Operculum 
and  the  Basis,  or  of  a  Capitulum  (as  called  by  Mr.  Darwin),  which  is  homologous 
with  the  shell  and  operculum,  mounted  on  a  Peduncle,  which  again  is  homolo- 
gous with  the  basis.  The  two  valves,  to  which  the  animal's  body  is  attached, 
and  which  have  the  power  of  opening  and  shutting,  are  called  by  Mr.  Darwin 
the  Scuta;  a  second  pair  of  valves,  bounding  the  orifice,  at  that  end  at  which 
the  cirri  are  exserted,  are  called  the  Terga.  At  this  same  end  of  the  shell,  or 
capitulum,  the  medial  valve  or  compartment  is  called  the  Carina  ;  the  medial 
valve  or  compartment  at  the  opposite  end  is  called  the  Rostrum ;  the  principal 
valves  or  compartments  on  each  side  are  called  the  rostra-lateral,  lateral,  and 
carino-lateral,  or  simply  the  lateral  compartments  or  Latera.  In  the  Balanidm 
each  separate  compartment  may  be  said  to  consist  of  the  wall  or  parietal  portion 
(generally  wedge-formed,  with  the  apex  upwards),  and  with  a  Radius  (either 
on  one  or  both  sides),  or  with  an  Ala  (either  on  one  or  both  sides) :  the  Ala  is  a 
quadrangular  projection,  always  overlapped  by  the  adjoining  compartment ;  the 
Radius  has  usually  the  shape  of  a  wedge,  with  the  apex  downwards ;  it  is  exte- 
rior, and  overlaps  the  adjoining  compartment. 


not  CntBIFEDIA. 

Thin,  the  typical  genua  of  the  family,  includes  80  recent  speaies, 
which  ranee  from  77'  la  the  northern  hemisphere  to  Cape  Ham 
In  the  south. 

Sub-genus,  Aeotia,  Leach,  1817. — Compartments  six;  parietes 
Mid  buii  noD-poroM ;  basis  calcareous  oup-formed,  not  elongated  : 
attached  to  spoogee  or  rarely  to  the  bark  of  Ilia. 

Thia  nib-genus,  which  is  a  very  natural  one  in  habits  and  appear- 
ance, nevertheless  can  hardly  be  distinguished  from  those  species  of 
Atlantis  which  live  attached  to  Qorgonta.  Aeatta  is  found  in  almost 
all  parts  of  the  world. 

TttraeUta,  Schumacher,  1817  (Conia  of  Leach,  Atemtu  of  Bensani). 
■ — Compartments  four,  sometimes  with  their  outer  lamina  calcified 
together ;  parietes  permeated  by  pores,  generally  forming  several 
rowe ;  basis  Sat,  irregular,  calcareous  or  membranous. 


Tttraclitu  porota. 

JSawauu,  Leach,  162.1. — Compartment  four;  parietes  not  porose ; 
basis  membranous. 

.This  genua  is  confined  to  the  southern  hemisphere. 

Pj/rgoBia,  Leach,  1817  (Megotrema  of  Leach;  Ad*a  of  Leech; 
Jtaracia  of  J.  E.  Gray ;  Orrutia  of  De  Blainville ;  Nobia  at  Bowerby). 
—Shell  formed  of  a  single  piece ;  basis  cup-formed  or  Bub-cylindrical : 
attached  to,  or  imbedded  in  corals. 


and  section  of  ths  co 


Ixe  In  Attraa  favota ;  fr,  s,  J,  different  view 
pFKBlar  toIvm.   S,  e,  d,  and  »,  are  magnllHl- 
Sub-genns  Crtmia,  Leach,  1817.— Compartments  four;  furnished 
with  radii ;  basis  cup-formed,  imbedded  in  corals. 

Thia  sab-genus  is  most  closely  allied  to  Pyrgotna,  and  its  separation 
is  of  doubtful  propriety. 

CleJonofcto,  Leach,  1817  (Cbronuii  of  Lamarck  ;  A^mlepat  of  Gray). 
— Compartments  extremely  thick,  six  in  number,  but  the  rostrum 
is  internally  composed  of  three  oompartmezita  united  together ;  basis 


idge. 
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iw,  united  to  the  terga  by  a  horny  articular 
is  genus  are  always  attached 


■  lamina  towards  the  beaia (generally  imperfect;  each  branch!* 
composed  of  two  plicated  folds  :  shell  attached  to  living  Vertcbrata. 

ConmtUa,  Lamarck,  1802  (Diadema  of  Schumacher;  Cdopinu  of 

Rannani).— Compartments  six,  of  equal  breadth,  deeply  folded,  with 

the  folds  outwardly  pressed  together,  hut  inwardly  expanded,  so  as 

form  cavities  open  only  on  the  under  side ;  opercular  valves  much 

smaller  than  the  orifice  of  the  shell :  attached  to  Cttaaa. 


Ounualm  Mirnarit. 

PlatyUpai.S.  E.  Gray,  1825  {Coron-da  of  De  Blainville). — Compart- 
ments six,  each  bilobed  and  inwardly  produced,  so  as  to  form  six 
mid-ribs,  which  support  the  outwardly  convex  membranous  basis. 

The  species  of  this  genus  are  attached  to  turtles,  manatees,  and 

Tubidntlla,  Lamarck,  1802  (Cortmula  of  De  Blainville).-— Compart- 
ment* six,  of  equal  breadth  ;  shell  sub-cylindrical,  wider  at  the  top 
than  at  the  basis  ;  belted  by  several  transverse  ridges  :  attached  to 


XmoioJanw,  Steenstrup.  1852. — Shell  almost  rudimentary,  star- 
formed,  composed  of  six  compartments,  with  a  long  peduncle-formed 
body  rising  from  the  middle  of  them ;  opercular  valves  none ; 
attached  to  Cetacta. 

Sub-Family. — Chthamalitur. 

Shell  with  the  rostrum  having  aire,  but  without  radii  ;  rostro-latersl 
compartments  without  ate  on  either  side ;  parietes  not  porose. 

Chlhamalui,  Ransani,  1820  {Eurapkia,  Conrad). — Compartments 
six ;  basis  membranous,  but  sometimes  in  appearance  calcareous  from 
the  inflected  pirietea. 
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Chamaripko,  Darwin,  1854.— Compartments  four,  with  the  sutures 
often  much  obliterated ;  baaia  membranous. 

Pachylaima,  Darwin,  1854.— Compartments,  when  the  abell  ia  very 
young,  eight ;  when  maturer,  either  six,  or  in  appearance  only  four, 
from  the  close  union  of  the  lateral  compartmente  ;  baaia  oaloareous. 

(ktamtrit,  O.  B.  Sowerby,  1825.— Compartmente  sight ;  radii  with 
their  edges  orenated  ;  basis  membranous. 


out  jlde ;  below,  an  internal  Tiew  of  the  eight  dlTlslona ;  e,  the  anterler 
I,  the  posterior  piece ;  >  lo  *,  the  literal  piece*  ;  1,  the  operculum, 
'   n  pieces,  or  which  the  two  ulterior  are  Ike  larger. 

Calopinwmui,  0.  B.  Sowerby.— Compartmente  eight,  with  several 
exterior  whorls  of  small  supplemental  compartmente ;  basis  either 
membranous  or  calcareous. 

"  Tbe  shell,"  says  Mr.  0.  B,  Sowerby,  "  consists  in  a  number  of 
narrow  perpendicular  valves  arranged  around  the  shelly  cone,  and  in 
rows,  like  pales,  the  first  row  of  which  consists  of  eight  pieces,  placed 
so  us  exactly  to  cover  the  sutures  of  the  shelly  cone  immediately 
surrounding  the  animal ;  around  this  are  then  placed  several  sets  of 
more  and  mora  numerous  pieces  gradually  decreasing  in  size,  so  that 
the  outer  row,  which  is  the  moat  numerous,  consists  also  of  the 
smallest  pieces.  Additional  rows  seem  to  be  produced  as  the  animal 
increases  in  age;  for  a  young  specimen  in  our  possession  has  only 
one  row  of  eight  pieces  covering  the  sutures  of  the  first  cone,  while  a 
much  larger  and  older  specimen  atill  retains  part  of  three  rows,  and 
has  evidently  lost  some  of  the  external  rows.  The  young  individual 
alto  shows  that  the  whole  of  the  pieces  are  pointed  at  their  superior 
extremities,  whereas  in  the  old  shell  these  extremities  are  so  worn  or 
eroded  as  to  become  very  irregular  and  obtuse." 


Catophragmu 

inert 

e,  the  old  shell,  natural  ilze  ;  1,  tU 
■turnl  die ;  i,  tbe  same  mugnlHtd. 

""" 

nagulBed  ;  c,  Ihe  ycoug  ■ 


Family  II. —  Vtrrvcida. 

Cirriyrdia  without  a  peduncle  ;  scuta  and  terga  not  furnished  with 

depressor  muscles,  moveable  only  on  one  side,  on  the  othereide  united 

iinmoveably  with  the  rostrum  and  carina  into  an  asymmetrical  shell, 
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Verruca,  Schumacher,  1817  (Clitia  and  Clitia  of  Leach,  Crama  of 
Lamarck,  OAlhoria  of  Ransani).— This  genus  ia  very  remarkable  in 
many  respects,  especially  in  its  asymmetrical  shell ;  sometimes  the 
right  side  and  sometimes  the  left  side  being  specially  modified.  It 
includes  four  recent  speciea. 


Family  IIL — Lepadida. 

Cirriptdia  having  a  flexible  peduncle,  provided  with  muscles  ;  scuta 
and  terga  (when  present)  not  furnished  with  depressor  muscles ; 
other  valves  (when  present)  not  united  into  an  immoveable  ring. 

The  genera  of  this  family  affix  themselves  by  means  of  their  peduncle 
to  submarine  bodies,  forming  numerous  groups.  They  are  often 
found  on  floating  substances  far  at  aea  :  on  ships,  on  logs  of  timber, 
on  bottles,  on  net-corks,  on  fuoi,  on  floating  testaceous  mollusks, 
lanlhina  for  instance,  and  even  on  some  of  the  vertebrated 
animals,  on  whales,  turtles,  and  even  serpents  —  Hydrophii, 
for  example.  Other  testaceous  mollusks  might  be  mentioned,  and 
one  species  has  been  found  parasitical  within  the  umbrella  of  a 
Medina.  A  large  tog  of  timber  covered  with  those  animals,  twisting 
and  diverging  in  all  directions,  and  so  thick  aa  entirely  to  hide  the 
surface  of  the  log,  ia  a  strange  eight.  They  look  like  an  enormous 
collection  of  aerpenta  to  the  ignorant;  and  we  have  heard  a  living 
mass  of  this  description  casually  thrown  into  shallow  water  and  left 
by  the  tide  so  termed.  Their  growth  must  be  extremely  rapid.  A 
ship  going  out  with  a  perfectly  clean  bottom  will  often  return  from  a 
short  voyage  covered  with  them  below  the  water-line.  The  Blacks  of 
Ooree  are  said  to  eat  a  large  species  of  Ptntalatmii,  which  is  stated  to 
be  delicate. 

LepaM. — Valves  5,  approximate ;  carina  extending  up  between  the 
terga,  terminating  downwards  in  an  imbedded  fork  or  in  an  external 
disc ;  acuta  aubtriangular  with  their  umbonee  at  the  rostral  angle. 
The  speciea  are  found  all  over  the  world  attached  to  floating  objects. 

L.  anatifcra,  the  Common  Barnacle.  It  is  the  Analifa,  Anatiftra, 
and  Penlatatmit  of  many  authors.  Anaii/a  mgonata  of  Conrad ; 
A.drnlata(vs.r.)u{  Bruguiures;  Pcntolasmu  dentate  of  Brown;  Anatifa 
of  Martin -Saint- A  nge,  Tbe  valves  are  smooth  or  delicately  striated. 
Bight  hand  scutum  alone  furnished  with  an  internal  umbonal  tooth ; 
uppermost  part  of  peduncle  dark-coloured.  It  is  extremely  common, 
attached  to  floating  timber,  vessels,  sea-weed,  bottles,  to.,  and  to 
each  other. 
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Mr.  Darwin  describes  also  the  following  species: — L.  BUJii,  L.anitri- 
fern,  L.  pectinata,  L.  awtralu,  L.  fascicular^. 

Paeilanma,  Darwin.— Valves  S,  S,  or  T,  approximate ;  carlo  a  extend- 
ing only  to  the  baul  point*  of  the  terga,  with  its  lower  and  either 
truncated  or  produced  into  a  deeply  imbedded  disc.  Scuta  nearly 
uval,  with  thair  umboawi  at  the  rostral  angle.  This  genua  embrace* 
the  following  apeeiea: — P.  Kanpferi,  P.aurantia,  P.  Cram,  P.Juia, 
P.  eburnta.  Four  out  of  the  five  apeoiee  live  attached  to  Onulacea 
in  the  European  and  Eastern  warmer,  temperate,  and  tropical  oceans. 
The  fifth  species  waa  found  attached  to  the  dead  apeeiea  of  an  Echintu 
off  New  Guinea.  It  ia  probable  that  several  more  species  may  be 
illamlwl 

IHcXciaipii,  Darwin  (Octolaimii,  J.  E.  Gray  ;  Heptalurmu,  Agassis). 
■ — Valves  6,  generally  appearing  like  7,  from  each  acutum  being 
divided  into  two  distinct  segments,  united  at  the  roatral  angle; 
carina  generally  extending  up  between  the  terga,  terminating  duwn- 
warda  in  an  imbedded  due  or  fork,  or  cup.  The  following  are  the 
apeeiea;— A  Warwictii,  D.  Brag*,  D.  peUwida,  D.  Laud,  D.  orlXo- 
gonia.  The  ipeoiea  are  very  rare.  They  have  been  found  attached  to 
crabs  at  Madeira  and  off  Borneo,  and  attached  to  sea-snakes  in  the 
Indian  Ocean. 

OaymaipU,  Darwin. — Valves  5, approximate;  scuta  with  their  umbooes 
in  the  middle  of  the  oooludent  margin ;  carina  rectangularly  bent, 
extending  up  between  the  terga,  with  the  baaal  end  simply  concave. 
The  only  specie*  ii  0.  crlata,  which  waa  found  attached  in  numbers 
to  an  Antipalha  in  Madeira,  by  the  Kev.  H.  T.  Lowe. 

Conckoderina,  Olfara  (Lepai,  Linnesua ;  Urania,  Oken ;  MalacoUa 
and  SaiodUa,  Schumacher ;  Orion  and  Vinerat,  Leach  ;  Oi/mnoiepat, 
De  BLainville;  Pamina,  J.  E.  Gray).— Valves  2  to  8,  minute,  remote 
from  eaoh  other;  acuta  with  two  or  three  lobes,  with  their  nmbonee 
in  the  middle  of  the  oooludont  margin ;  carina  arched,  upper  and 
lower  ends  nearly  alike. 

C.  aurita,  Darwin.  It  is  the  Lepai  aurita,  Linnnua ;  Orion  Ouvitramm, 
0.    BlaiimiUianu*,    0.    Belli- 
auul,    O.    DumerUlianui,     0. 

Riuoanm,  Leach ;  0,  deprma,  | 

0.     taeaUiftra,    Coatea;     0.  ) 

auric**,  HacgillivTay;  Lepai 
Seporiua,  Poli;  Lepai  mimte, 
Montagu ;  Conchoderma  as- 
ritun,  C.  ieporinum,  Olfers ; 
Branla  aurita,  Oken  ;  Malar 
attta    bivalrii,    Schumacher ;  , 

Gj/mnoltpat  Ouvieri,  De  Blain  § 

The    oapitulum    has    two 
ear-like     appendages     seated 
behind  the  rudimentary  and 
often  absent  terga  ;  acuta  bi- 
lobed  ;  carina  absent  or  quite         „. 
rudimentary ;   peduncle  long,        MQ 
distinctly  separated  from  the       6 
capitulum.      This    species   is        ™ 
extremely  oommon  in  every 
ocean.     It  is  found  on  ships' 
bottoms  from  all  parts  of  the 
world.      It  ia   found   in   the 
Arctic  and  Antarctic  Oceans, 
not      uufraqueutly      on     the 
coronula?    on  whales,  and  on 

Blow-moving  fish.     It  is  often  Cbittkodtrma  aurila. 

associated  with  other  species.       _    cntir8  mimal  -  j    the  lateral  valve  i; 
The   earlike   appendagea  are  e>  u,e  riogle  rmlve ;  i,  the  terminal  valv ei. 
the  moat  extraordinary  part 
of  thia  animal.     Mr.  Darwin  thinks  that  their  function  is  respiratory. 

C.  nrgota,  Darwin.  It  is  the  0.  virgatum,  Olfers ;  Lepai  rirgata, 
Spengler ;  L.  coriacca.  Poll ;  L.  membranacca,  Montagu ;  Branta 
virgata,  Oken ;  Smociita  fateiata,  Schumacher  ;  Vinerai  vitlata,  Leach ; 
C.  inembranacea,  Macgillivray ;  C.  bicolor,  C.  vittatuM,  Brown;  Gyw.no- 
Upat  Cranehii,  De  Blainville ;  Pamina  trilineata,  J.  E.  Gray.  The 
scuta  3-lobnd  ;  terga  concave  internally,  with  thair  apices  slightly 
curved  inwards ;  carina  moderately  developed,  slightly  cut 
peduncle  blending  into  the  capitulum. 


i«! 


.nirosl.    i,  t: 


Cvnehaderma  tirgata. 

tbeearina;  d,  the  terga. 

Like  the  list,  this  species  ia  extremely  oommon  on  ships'  bottoms 

from  all  parts  of  the  world.     It  also  attaches  itself  to  sea.weed, 

turtles,  and  other  objects. 


u  Medina  in  the 
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The  small  valves  in  C.  aurita  were  overlooked  by  Lamarck,  but 
detected  by  Leach.  In  the  Museum  of  the  Royal  College  of  Surgeons, 
'  Nat  Hist.,'  No.  265,  there  is  a  species  named  Ointnu  Humeri,  of 
which  two  small  group!  are  attached  to  the  tail  of  Hydrophie  bicolor, 
which  is  figured  in  Russell's  'Indian  Serpents,'  1,  tab.  ill,  and  is 
called  by  the  natives  '  Nails.  Wahlagillee  Pam.'  Russell  says,  "  This 
sea-snake,  according  to  the  Vixagapatam  fishermen,  seldom  approaches 
the  shore  ;  several  of  them  had  never  seen  one  before.  They  pre- 
tended it  was  of  a  vary  dangerous  kind,  which  is  contradicted  by  the 
want  of  poisonous  organs." 

C.  Hunter*  is  admitted  aa  a  species  by  Mr.  Darwin.  It  has  however 
scarcely  more  claim  to  be  regarded  as  a  species  than  some  of  the 
varieties  of  the  first  two  species. 

Aiepai,  Sander  Hang  (Anatifa,  Quoy  and  Oaimard  ;  Triton,  Lesson ; 
CSnerat,  Lesson). — Capitulum  without  valves,  or  with  homy  almost 
hidden  scuta. 

M.  Rang  has  given  the  generic  appellation  above  stated  to  the 
Cinerai  paraiita  of  Lesson,  and  the  Anaiifa  tinivalvii  of  Quoy  and 
Oaimard.  The  species  on  which  the  genua  was  founded  waa  detected 
attached  to  the  umbrella  of  a  Medina.  Rang  considers  thia  to  be  the 
Triton  of  Linnssus.  Cuvier,  in  the  last  edition  of  the  '  Regno  Animal,' 
observes  that  he  has  not  seen  the  species,  but  still  adheres  to  bis  old 
opinion ;  for  he  says  that  it  ought  not  in  any  case  to  be  confounded 
with  the  Triton  of  LinnEBUS,  which  Was  the  animal  of  an  Anatyfa  torn 
from  its  mantle  and  shell 

A.  paraiita,  Sander  Rang.      It  is  the  Anatifa  vmivalvii  and  A.  para- 
tila,  Quoy  and  Oaimard;  Triton  (AUpal)  faieiew 
lalui,  Lesson.     Orifice  not  protuberant,  equalling 
two-thirds  of  the  length  of  the  capitulum ;  acuta 
homy.    Total  length  two  inches. 
It  has  been  found  parasitic  o 
Mediterranean   and  Atlantic   oceans   anu   uii    mo 
south  shore  of  England. 

Three  other  apeeiea— J.  miMtfa,  A.  eomula, 
and  A .  lubulota — are  described  by  Darwin. 

Anctama,  Darwin;  Aiepai,  Lovon. — Capitulum 
without  valves,  aperture  large,  peduncle  fimbri- 
ated, sub-globular,  imbedded.  Attpat  paraiita, 

A.  iqaalieola,  Darwin,  is  the  only  speoiee  of  this 
genus.     It  wss  referred  by  Loven  to  Alepat,  but  has  been  separated 
by  Darwin.    It  uvea  parasitic,  with  its  peduncle  imbedded  in  the  skin 
of  sharks  in  the  North  Sea. 

Aldppe,  A.  Hancock,  1819.  -Capitulum  without  valves,  with  the 
aperture  epinoee ;  peduncle  grows  st  its  lower  end,  rostral  surface 
depressed  and  covered  by  a  homy  disc;  capitulum  and  peduncle 
imbedded  in  a  self-formed  cavity. 

This  most  remarkable  genus  bores  cavities  for  itself  in  sheila.  It 
inhabits  the  shores  of  England.  It  has  but  one  species,  A.  tempo*, 
Hancock. 

Ibla,  Leach  (Anatifa,  Cuvier;  JWrotaitaii,  Cuvier).— Female  and 
hermaphrodite  with  ihorny  valves;  peduncle  clothed  with  persistent 
horny  8] lines. 

There  are  two  species'  of  thia,  J.  Cmtingii  and  /.  quadntalvit. 
Thia  is  one  of  the  genera  in  which  complements!  males  occur,  the 
structure  of  which  Mr.  Darwin  has  described  at  great  length. 
7.  Cvminaii  inhabits  the  seas  of  the  Philippine  Archipelago,  and  they 
are  invariably  attached  to  the  peduncle  of  PMieipet  mUtUa  in  groups  of 
two  or  three  together.  I.  qvadrivalvil  is  found  in  the  Australian  seas. 
ScalpeUum,  Leach  (Lepai,  Linn. ;  PoUidpa,  Lamarck ;  -Polyfepoj, 
De  Blainville;  Smilivm,  Leach;  Calaniiea,  J.  E.  Gray;  ThaliilUi, 
J.  E.  Gray;  Anatifa,  Quoy  and  Oaimard ;  Xipnidtam,  Dixon).— 
Hermaphrodite  and  female  with  valves  13  to  16  in  number ;  latera  of 
the  lower  whorl  i  or  6,  with  their  lines  of  growth  generally  directed 
towards  each  other;  sub-rostrum  very  rarely  present;  peduncle 
squamiferoua,  moat  rarely  naked. 
S.  vtUgart,  Leach.     It  is  the  Lepai  Soaipeliww,  Limueus ;  Pelhapa 


licit  and  J.  para 


Stalpellim  vul/nri. 
Lamarck  ;   PolyUpai  vulgart,  De  Blainville . 
.     Hermaphrodite  with  capitulum  of  11  valves, 
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infl 


the  rudimentary  rostrum;  upper  latent  irregularly  oval.  The  mm- 
plemental  male  flask-formed,  with  four  rudimentary  valves. 

It  is  a  native  of  the  fleas  of  Great  Britain,  Ireland,  France,  Norway, 
and  Naples.  Found  attached  to  homy  corallines,  according  to  Forbes 
and  MacAndrew,  at  from  twenty  to  thirty,  sometime*  even  to  fifty 
fathoms  in  depth.  There  are  five  other  specie*  of  this  genus.  They 
are  all  characterised  by  the  presence  of  the  complements!  mole. 

Pollicipa,  Leech  (Zepoi,  Linnsrus;  Anatifa,  Bruguieres;  Mitdlo, 
Okea ;  Jtamphidionia,  Schumacher ;  Polylepai,  De  Blain vi]  le ; 
Capitulum,  J.  E.  Gray).— Valves  from  18  to  above  100  in  number; 
Mora  of  the  lower  whorl  numerous,  with  their  lines  of  growth 
directed  downwards ;  subrostrum  always  present ;  peduncle  squami- 

P.  mildla,  Sowerby.  It  is  Lepai  mittUa,  Linntsus;  Polylepai 
mifeila,  De  Blain. ;  Capi!ul<im  mitdla, 
Gray.  Capitulum  with  only  onewhorl 
of  valves  under  the  rostrum ;  the 
upper  pair  of  latere  viewed  internally 
are  three  or  four  times  ss  large  as 
the  lower  latere,  which  overlap  each 
other  laterally  ;  scales  of  the  peduncle 
symmetrically  arranged  in  close 
whorls. 

This  species  is  found  in  the  esse  of 
the   Philippine  Archipelago   and   the 
Chinese  Sea.      There  are  five   other 
species.    They  are  found  attached  to 
jwiMm  mitilla  ^^  ^^  ""*  floating  objects  in  the 

warmer,  temperate,  and  tropical  sees. 
Lillio'rya,  G.  B.  Sowerby  (Litholepai,  De  Blainville  ;  Abria,  Leach  ; 
Brimmu  and  Conchotrya,  3.  E.  Gray ;  Lepas,  Gmelin  ;  Anali/a,  Quoy 
and  Gaimard).— Valvoa  8,  including  a  smell  often  rudimentary  ros- 
trum and  a  pair  of  small  latere ;  lines  of  growth  finely  crenated ; 
peduncle  oovered  with  small  calcareous  scales ;  those  of  the  upper 
whorls  crenated ;  attached  either  to  a  basal  calcareous  cup  or  to  a 


s  habitation.  Hang  says  that  Do  Blainville  is  of  opinion  that  the 
genus  is  only  a  true  Anali/a,  which  hod  affixed  itself  upon  the  valve 
of  a  Vnnrnpit  at  the  bottom  of  one  of  the  cavities  which  that  bivalve 
hollows  out  for  itself.    De  Blainville,  in  hie  '  Halaoolagis,'  describes 


though  he  says  the  genni 

description,  and  merely  states  that  he  hoe  never  seen  the  Git    _ 

As  the  means  by  which  many  of  the  Jfollmca  bore  into  the  rocks 
in  which  they  reside  are  at  present  unknown  and  are  matters  of  much 
discussion,  the  conclusions  at  which  Mr.  Darwin  has  arrived  with 
regard  to  the  species  of  LUhotrya  are  of  high  interest.  After 
describing  accurately  the  structure  of  the  valves,  the  peduncle,  the 
muscles  of  the  pedunale,  the  basal  calcareous  caps  or  discs,  and  the 
internal  structure  of  the  cup,  he  concludes: — "The  several  species 
occur  imbedded  in  soft  calcareous  rocks,  in  massive  corals,  and  in 
the  shells  of  SloUuta*  and  of  Cirripedes.  It  has  been  doubted  by 
several  naturalists  whether  the  basal  calcareous  cup  at  all  belongs  to 
the  LUhotrya;  but  after  the  foregoing  microscopical  observations  on 


there  is  no  obvious-  a  relation  between  the  diameters  of  specimens  of 
various  sizes  and  the  holes  occupied  by  them  that  I  can  entertain  no 
doubt  on  this  head.  The  holes  moreover  are  not  quite  cylindrical, 
but  broadly  aval,  like  the  section  of  the  animal  The  simple  fact 
that  in  this  genus  alone  each  fresh  shelly  layer  round  the  bases  of 
the  valves,  and  therefore  at  the  widest  part  of  the  oapitulum,  is 
sharply  toothed  ;  and  secondly,  that  in  this  genus  alone  a  succession 
of  sharply-serrated  scales,  on  the  upper  and  widest  part  of  the 
peduncle,  is  periodically  formed  at  each  exuviation,  and  that  con- 
sequently the  teeth  on  the  valves  and  scales  ore  sharp  and  fit  for 
wearing  soft  stone  at  that  very  period  when  the  animal  has  to  increase 
in  size,  would  alone  render  the  view  probable  that  the  IAlhotrya  makes 
or  at  least  enlarges  the  cavities  in  which  it  is  imbedded.  Although 
it  may  be  admitted  that  LitiuXrya  has  the  power  of  enlarging  its 
cavity,  how  does  it  first  bore  down  into  the  rock  1  It  is  quite  certain 
that  the  basal  cup  is  absolutely  fixed,  and  that  neither  in  form  nor 
state  of  surface  it  is  at  all  fit  for  boring.  I  was  quite  unable  to 
answer  the  foregoing  question  until  seeing  the  admirable  figures  by 
Bernhardt  of  L.  Nieobariea  still  attached  in  its  cavity.  Subsequently 
I  obtained  from  Mr.  Stutohbnry  several  pieces  of  rock  completely 
drilled  with  holes,  many  of  small  diameter,  by  L.  dorialit  ■  and  in 
these  I  found  numerous  instances  of  the  linear  rows  of  little  discs 
like  those  of  L.  Nicobariea,  showing  in  the  plainest  manner  that  each 
time  a  new  disc  is  formed,  that  is,  at  each  exuviation,  the  animal 
moves  a  short  step  downwards ;  and  as  the  lowest  of  these  little  discs 
in  none  of  the  burrows  was  placed  at  the  very  bottom,  we  see  that 
the  lowest  point  of  the  peduncle  must  be  the  wearing  agent.  In  the 
peduncle  of  an  individual  of  L.  donaiii,  nearly  ready  to  moult,  ' 


then  we  have  i 


found,  it  may  be  remembered,  beneath  and  round  the  basal  disc, 
under  the  old  membrane  of  the  peduncle,  a  new  membrane  studded 
with  calcified  beads,  but  with  the  horny  star-headed  spines  not  yet 
* — loped  ;  whilst  on  the  old  outer  cost  these  latter  had  been  worn 
quite  smooth,  and  the  calcined  beads  worn  entirely  away.  Here 
ucellent  rasping  surface.  With  respect  to  the  power 
issary  for  the  boring  action,  the  peduncle  is  amply 
furnished  with  transverse,  oblique,  and  longitudinal  strissless  musoles, 
the  latter  attached  to  the  basal  disc  In  all  the  Pcduncvtata  I  have 
i  believe  that  these  muscles  are  in  constant  slight  involuntary 
This  being  the  ease,  I  conceive  that  the  small  blunt  spur- 
like  portion  of  the  peduncle  descending  beneath  the  basal  rim  of  the 
lowest  disc  would  inevitably  partake  slightly  of  the  movements  of 
the  whole  distended  animaL  As  soon  as  the  LUhulrya  has  reached 
depth  which  its  instincts  point  out  as  most  suitable  to  its  habits, 
discs  are  converted  into  on  irregularly  growing  cup,  and  the 
animal  then  only  increases  in  diameter,  enlarging  its  cavity  by  the 
action  of  the  serrated  scales  on  the  peduncle,  and  of  the  serrated 
lower  edges  of  the  valves  of  the  capitulum.  With  respect  to  those 
reversed  individuals  attached  with  their  oapitulums  downwards,  I 
suppose  that  the  lnrvse  had  crept  into  some  deep  cavity  perhaps  mode 
originally  by  a  IAlhotrya,  of  which  the  rock  in  the  specimen  in  question 
quite  full,  and  had  there  attached  themselves.  Finally,  it  appears 
<  in  lAtliolrya  the  burrowing  is  simply  a  mechanical  action  :  it  is 
effected  by  each  layer  of  shell  in  the  basal  attached  discs  overlapping 
in  a  straight  line  the  last-formed  layer;  by  the  membrane  of  the 
peduncle  and  the  valves  of  the  oapitulum  having  excellent  and  often 
-mewed  rasping  surfaces ;  and  lastly,  by  the  end  of  the  peduncle  (that 
,  homologically  the  front  of  the  head)  thus  roughened,  extended 
eyond  the  surface  of  attachment,  and  possessing  the  power  of  slight 
movement." 

L.  dertatii,  G.  E.  Sowerby.  It  is  the  Lepat  donulit,  Ellis  ;  LUho- 
lepat  ds  Hoot  Ssrrat,  De  Blainville.  Scuta  narrowly  overlapping  the 
terga ;  carina  internally  concave  ;  rostrum 
ss  wide  as  two  or  three  of  the  subjacent 
scales ;  latera  with  their  internal  sur- 
faces narrowly  elliptical,  as  long  as  five 
of  the  subjacent  scales;  upper  scales  of 
the  peduncle  less  than  twice  aa  large  as 
those  in  the  second  whorL 

This  species  is  found  imbedded  in  lime- 
stone at  Bsrbadoes,  Venezuela,  and  tho 
Honduras. 

L.  cavta,  Darwin,  named  from  a  unique 
specimen,  was  found  imbedded  in  a  Conia 
or  Tttraclila  from  New  South  Wales. 

L  jVicoiarico,  Bernhardt,  is  a  rare  spe- 
cies occurring  in  the  Nicobar  Islands. 
L.  EAadiopui,  Darwin,  is  named  from  a 
:imen  imbedded  in  a  massive  coral  in 
British  Museum. 
L.  irnncata,  Darwin,  found  imbedded  in  coral  rock  in  the  Friendly 
Islands  and  Philippine  Archipelago. 

L.  Valentino,  Darwin,  from  two  specimens  imbedded  In  on  oyster- 
shell,  in  the  British  Museum,  from  the  Red  Sea. 

Order  II.     AbdominaXia. 

Cirriptdia  having  a  flask-shaped  carapace.  Body  consisting  of  1 
cephalic,  T  thoracic,,  and  3  abdominal  segments,  the  latter  bearing  3 
pairs  of  cirri ;  the  thoracic  segments  without  members ;  mouth  with 
the  labrum  greatly  produced,  and  capable  of  independent  movements ; 

iphagus  armed  with  teeth  at  its  lower  end ;  larva  firstly  egg-Uke, 

ihout  external  limbs  or  an  eye ;  lastly,  binocular,  without  thoracic 
legs. 

This  order  contains  only  one  genus  and  one  species,  Orgplopkialai 
muiWas,  Darwin,  1864.  It  is  very  distinct  from  all  other  Cirripedes, 
but  more  nearly  allied  to  Aleippe  amongst  the  Lepadida  than  to  any 
other  form.  It  bores  cavities  in  the  Voncholtpai  Peruviana,  and  is 
of  very  minute  sine. 

Order  III.    Apoda. 

Cirriptdia  with  the  carapace  reduced  to  3  threads,  serving  for 
attachment.  Body  consisting  of  1  cephalic,  T  thoracic,  and  3 
abdominal  segments,  all  destitute  of  cirri ;  mouth  suctorial,  with  the 
mandible*  and  maxilhe,  placed  bock  to  bock,  inclosed  in  a  hood, 
formed    by  the  union  of    the  labrum  and   palpi ;    metamorphoses 

This  order,  like  the  last,  contains  only  one  genus  and  species,  Protco- 
lepat  himneta,  Darwin,  1854.  It  was  found  parasitic  within  the  sac 
of  another  Cirripede  in  the  West  Indies.  Until  most  closely  examined 
the  Prvttolepai  would  never  have  been  imagined  to  have  belonged  to 
the  class  of  Cirriptdia.  In  external  appearance  it  resembles  the  larva 
or  maggot  of  a  fly ;  its  mouth  is  unlike  that  of  sny  known  type  in  the 
articulate  kingdom. 

Foail  Cirriptdia. 

As  with  the  recent  so  with  the  fossil  species  of  this  family,  we  are 
most  indebted  for  our  knowledge  of  them  to  the  exhaustive  labours 
of  Mr.  Darwin,  whose  recent   investigations    on  this  subject  have 


tho  Ilr; 


I 


1117 


CIRRIPEDIA. 


CISTELIDfiS. 


nn 


thrown  all  others  into  the  shade.  The  result  of  hi*  inquiries  into  the 
extinct  history  of  the  Cirripedia  has  been  given  in  a  work  published 
by  the  Palflsontographioal  Society,  which,  although  more  immediately 
intended  to  illustrate  the  fossil  Pedunculated  Cirripedes  of  Great 
Britain,  embraces  an  outline  of  the  whole  Bubjeotas  far  as  it  is  known. 
In  our  remarks  we  snail  follow  Mr.  Darwin.  "  No  true  Sessile  Cirri- 
pede,"  he  says,  "  has  hitherto  been  found  in  any  Secondary  formation. 
Considering  that  at  the  present  time  many  species  are  attached  to 
ooeanio  floating  objects,  that  many  others  live  in  deep  water  in  con- 
gregated mnsann,  that  their  shells  are  not  subject  to  decay,  and  that 
they  are  not  likely  to  be  overlooked  when  fossilised,  this  seems  to  be 
one  of  the  cases  in  which  negative  evidence  is  of  considerable  value." 
Often  observers  have  searched  with  great  care  amongst  the  Secondary 
rocks  and  have  met  with  nothing  that  bear  the  characters  of  the 
JSalanida  of  the  present  day.  The  Sessile  Cirripedes  are  first  met 
with  in  the  Eocene  deposits  of  the  Tertiary  formations,  and  subse- 
quently often  in  abundance  in  the  same  formation.  They  appear  how- 
ever never  to  have  abounded  so  greatly  as  at  the  present  time,  so  that 
Mr.  Darwin  says,  "  The  present  period  will  hereafter  apparently  have 
as  good  a  claim  to  be  called  the  age  of  Cirripedes  as  the  Palaosoic 
period  has  to  be  called  the  age  of  Trilobites.*  He  adds,  "There  is 
one  apparent  exception  to  the  rule  that  Sessile  Cirripedes  are  not 
found  in  Secondary  formations,  for  I  am  enabled  to  announce  that 
Mr.  J.  de  C.  Sowerby  has  in  his  collection  a  Verruca  from  our  English 
Chalk ;  but  this  genus,  though  hitherto  included  amongst  the  Sessile 
Cirripedes,  must,  when  its  whole  organisation  is  taken  into  considera- 
tion be  ranked  in  a  distinct  family  of  equal  value  with  the  Balanidas 
and  Lepadida,  but  perhaps  more  nearly  related  to  the  latter  than  to 
the  Sessile  Cirripedes." 

The  oldest  known  Pedunculated  Cirripede  is  a  species  of  Potticipca 
discovered  by  Professor  Buokman  in  the  Stonesfield  Slate  in  the 
Lower  Oolite,  and  two  species  of  the  same  genus  have  been 
described  by  Mr.  Morris  from  the  Oxford  Clay  in  the  Middle  Oolite. 
No  Cirripede  has  yet  been  found  in  the  Upper  Oolite,  or  in  the 
Wealden  Beds.  During  the  development  of  the  great  Cretaceous 
system,  the  Lepadidce  arrived  at  their  culminating  point  At  this 
time  there  existed  3  genera  and  at  least  82  species,  some  occurring 
at  every  stage  of  the  system.  In  addition  to  the  species  described 
there  are  several  doubtful,  and  by  future  research  many  more  will 
undoubtedly  be  added  to  the  present  list 

Although  rich  in  species,  the  individuals  in  the  Chalk  oceans 
seemed  to  have  been  rare,  if  we  may  judge  from  the  few  remains  of 
particular  species  that  exist  in  any  one  collection.  It  is  not  always 
the  case  that  a  great  variety  of  species  is  attended  with  a  multiplicity 
of  individuals,  although  that  is  frequently  observed. 

In  the  Eocene,  Miocene,  and  Pliocene  Tertiary  deposits,  Mr.  Darwin 
has  met  with  but  two  species  of  Scalpellum  and  two  of  Pollicipes, 
distinct  from  recent  forma  Two  or  three  species  are  doubtful.  It 
is  a  singular  fact  that,  widely  distributed  as  are  the  species  of  Lepas 
at  the  present  day,  and  the  frequency  of  the  individuals,  not  a 
single  valve  known  certainly  to  belong  to  this  genus  or  to  any  of 
the  closely  allied  genera,  has  hitherto  been  found  fossil. 

The  following  is  a  table  of  the  species  described  in  Mr.  Darwin's 
monograph : — 


Table  of  Distribution 

ScalpeUum  magnum 
8  quadratum 
8.  fossula 

8.  maximum  . 

S.  lineatum 
8  hastatum 

8.  auguttum 

S.  quadricarinatum 

8.  trilineatum 

8.  simplex 

S.  areuatum 

8  tuberculatum 

S.  tolidulum 

S.  semiporcatum 

8  0rdm(f). 

PoUicipe*  concinnus 

P.  Ooliticus 

P.  Nilstonii    . 

P.  Hausmanni 

P.  politus 

P.  elongate* 

P.  acuminatum 

P.  Angelini 

P.  reJUxus 

P.  carinatut 

P.  glaber 

P.  unguis    . 

P.  validus      •        • 

P.  gracilis  .        • 

P.  dorsatus    .       • 


of  Specie*  and  the  Formations  where  they  art  found. 

.  Tertiary. 
.  Tertiary. 
.    Upper  Chalk. 

{Faxoe.     Scania      Maastricht.     Upper 
Chalk. 
.     Lower  Chalk. 
.     Chalk  Marl. 

/  Upper  Chalk  (?),  Lower  Chalk  (?),  Chalk 
'\     Marl(f). 
.    Chalk  Marl. 
.    Chalk  MarL 

Lower  Greensand. 

Gault. 
.    Upper  Chalk,  Lower  Chalk,  Chalk  MarL 
.    Scania.    Upper  Chalk. 
.    Scania.    Upper  Chalk. 

Upper  Chalk. 
.    Lower  Greensand. 
.    Lower  Oolite. 
.    Scania    Upper  Chalk. 

Gault 
.    Upper  Greensand  (?). 
.    Upper  Chalk. 
.     Lower  Chalk. 

Scania     England.     Upper  Chalk. 
.     Tertiary. 
.    Tertiary. 

.     Upper  Chalk,  Lower  Chalk,  Chalk  Marl. 
.    Gault,  Lower  Greensand. 
.    Scania    Maastricht    Upper  Chalk. 
.    Upper  Chalk,  Lower  Chalk. 
%    Faxoe.    Upper  Chalk. 


P.itriatus  . 
P.  semilatus    . 
P.  rigidus   . 

P.faUax 

P.  elegant  . 
P.  Bronnii 
P.  planulatus .    . 
Loricula  pulchclla 


.    Upper  Chalk. 

.    Upper  Chalk,  Lower  Chalk,  Chalk  Marl. 

.    Gault 

{Scania     England.     Hanover.     Upper 
Chalk. 
Faxoe.    Scania.    Upper  Chalk. 
.    Upper  Greensand. 
Lower  Greensand. 
.    Lower  Chalk.     [See  Supplement.] 


CIS,  a  genus  of  Coleopterous  Insects  of  the  family  Ptinidce  (Leach). 
They  are  minute  Beetles  which  infest  the  various  species  of  Boltti. 
They  are  of  an  oblong  nearly  cylindrical  form,  and  generally  of  a 
brown  colour :  their  tarsi  are  4-jointed,  and  the  antennae  have  the 
basal  joint  large,  and  the  three  apical  joints  forming  a  club.  Four- 
teen species  have  been  discovered  in  this  country,  the  largest  of 
which  is  scarcely  one-eighth  of  an  inch  in  length. 

CISSA'MPELOS,  a  genus  of  Plants  belonging  to  the  natural  order 
Menispermacece.  It  is  dioecious ;  the  sepals  8,  in  a  triple  series ;  the 
stamens  united  into  a  slender  column  dilated  at  the  apex,  bearing 
two  2-celled  anthers  opening  horizontally.  The  species  are  twining 
shrubs  with  triangular  leaves,  whining  on  the  upper  and  pubescent  on 
the  under  surface. 

C.  Pareira,  the  Pareira-Brava,  is  a  native  of  several  of  the  West 
India  Islands,  of  Mexico,  and  of  Brazil.  The  root  of  this  plant 
arrives  in  Europe  in  pieces  from  two  to  three  feet  long,  varying 
in  thickness  from  that  of  a  finger  to  an  arm,  curved,  furrowed, 
and  warty,  with  a  thin  closely-adhering  bark  of  a  grayiah*brown 
colour.  The  woody  part  is  tough,  but  so  porous  that  air  can  be 
blown  from  one  end  to  the  other  of  a  long  piece;  the  concentric 
circles  are  very  conspicuous;  the  axis  is  not  in  the  centre.  The 
odour  is  very  feint,  but  the  taste  is  at  first  sweetish  or  liquorice-like, 
afterwards  nauseous  and  bitter.  Analysed  by  Feneuille  it  was  found 
to  consist  of — soft  resin ;  a  yellow  bitter  principle  (tonic) ;  a  brown 
principle ;  animalised  matter,  starch,  malate  of  lime,  nitrate  of  pot- 
ash, and  other  salts.  The  juice  of  the  fresh  plant  in  its  native  country 
is  said  to  be  a  very  efficacious  application  to  the  bites  of  serpents ; 
but  in  Europe  the  root  is  employed  only  as  a  tonic  diuretic. 

There  is  great  reason  to  believe  that  the  roots  of  several  different 
species  of  this  or  closely-allied  genera  are  -confounded  under  the 
name  of  Pareira-Brava,  especially  the  root  of  C.  Caapebay  also  of  C. 
Mauritania  (Aubl.),  which  is  much  esteemed  in  the  East  Indies 
given  along  with  aromatics  in  diseases  of  the  intestines.  Several 
other  species  of  Cissampelos,  on  account  of  their  prominent  bitter 
properties,  have  been  used  in  medicine.  Two  species  of  Abuta,  an 
allied  genus,  A.  rufescens  (Aubl.),  and  A.  candicans  (Decand.),  are 
used  in  Guyana  under  the  name  of  White  and  Red  Pareira-Brava. 

CISSUa     [VtTACEiS.] 

CISTA'CEJS,  a  natural  order  of  Polypetalous  Exogenous  Plants,  be- 
longing to  Lindley's  Calycose  Group ;  among  which  they  are  known  by 
their  opposite  or  alternate  undivided  leaves,  generally  strongly  impreg- 
nated with  a  fragrant  resinous  secretion,  regular  flowers  with  crumpled 
petals  and  indefinite  stamens,  and  fruit  with  parietal  placentae ;  a 
simple  style,  and  a  large  number  of  seeds  containing  in  the  midst  of 
albumen  an  embryo  with  the  radicle  remote  from  the  hilum.  They 
are  remarkable  for  the  beauty  of  their  fugitive  flowers  in  the  genera 
Cistusan&ffeHanthemum.  [Cstub;  Hxlianthbxux;  Cochlospermum.] 
The  relations  of  Ostacece  are  with  Cruciferee,  Capparidacece,  Ster- 
culiacece,  and  Hypericacea*  It  contains  7  genera  and  about  190  species. 
They  are  chiefly  found  in  the  south  of  Europe  and  the  north  of 
Africa.  They  are  rare  in  North  America,  extremely  uncommon  in 
South  America,  and  scarcely  known  in  Asia.  (Lindley,  '  Vegetable 
Kingdom/) 

CISTELA.    [Cmthlideb.] 

CISTEUDES,  a  family  of  Coleopterous  Insects  of  the  section 
Heteromera  and  sub-section  Stenelytra.  The  species  have  the  fol- 
lowing characters : — Claws  of  the  tarsi  pectinated  beneath ;  antenna? 
with  die  basal  joint  free,  that  is,  not  covered  by  a  projecting  portion 
of  the  head ;  mandibles  with  the  apex  entire. 

This  family  includes  the  genera  Lgstronichus,  Cietda,  Mycetochanu, 
AUecula,  and  some  others. 

Lyttronichu*. — Of  this  genus  there  are  upwards  of  thirty  species 
known ;  their  colouring  is  for  the  most  part  brilliant  and  metallic; 
by  far  the  greater  portion  of  them  are  found  in  South  America.  They 
have  the  thorax  depressed,  and  with  the  posterior  part  as  wide  as  the 
elytra,  or  nearly  so;  the  antenna)  are  filiform,  sometimes  growing 
slightly  thicker  towards  the  apex. 

Cistila. — The  characters  of  this  genus  are : — Head  long  and  some- 
what pointed  in  front ;  labium  in  width  and  length  nearly  equal ; 
antennas  rather  long,  sometimes  serrated,  or  with  most  of  the  joints 
triangular ;  body  elongate-ovate ;  thorax  broader  behind  than  before. 

Nearly  forty  species  of  this  genus  are  known,  most  of  which  inhabit 
Europe,  and  four  or  five  are  found  in  this  country. 

C.  Oeramboides  is  nearly  half  an  inch  in  length ;  black  with  ochre- 
coloured  elytra,  and,  like  most  of  the  insects  of  this  section,  is  found 
in  flowers. 

C.  sulphurta  (AUecula  sulphurea  of  some  authors)  is  about  one-third 
of  an  inch  in  length!  and  its  colour  is  pale-yellow  throughout    This 


Mycttedwut. — In  this  genus  the  head  is  short  and  rounded, 
the  fabrum  i*  transverse ;  the  antenna)  tn  shorter  ami  the  body  U 
mors  elongate  than  in  CitlrLa.  About  ten  species  are  known,  most  ' 
which  inhabit  Europe  and  North  America ;  but  one  is  found 
England  {Mycttocharut  icaptdm-u) ;  this  is  about  three -sixteenths 
of  an  inch  in  length ;  black ;  the  elytra  with  two  orange-coloured 
spots  at  the  bene ;  the  base  of  the  eatennle  aid  the  tibial  and  " 

The  larval  of  this  insect,  together  with  those  of  one  or  two  other 
species  of  the  Cittelida,    are   figured   in  the   first   volume  of    the 
'  Entomological  Society's  Transactions,'  where   an  account  of  the 
habits  will  also  be  found. 

The  genus  AUteola  (Letroillel  may  be  distinguished  from  either  of 
the  foregoing  genera  try  the  species  having  the  penultimate  joint  of 
the  tarn  bilobed,  and  the  terminal  joint  of  the  palpi  securiform. 

Upwards  of  thirty  species  of  A  lltcula  have  been  discovered,  most  of 
which  inhabit  South  America. 

CISTUDO.    [Chuohia.] 

CISTUS,  a  genus  of  Plants  belonging  to  the  natural  order  Outturn. 
The  calyx  is  composed  of  G  nearly  equal  sepsis  in  a  double  row ; 
corolla,  of  6  equal  petals,  somewhat  cuneated,  caducous  ;  the  stamens 
numerous ;  style  filiform ;  stigma  capitate  j  the  capsule  superior, 
S-  or  Id-celled,  loculicidal ;  (he  seed  ovate,  singular;  the  embryo 
filiform,  spiral.  The  species  are  shrubs  or  undershrubs  with  apposite 
leaves  and  one-  or  many -flowered  psdunoles.  The  flowers  ore  either 
red  or  white,  large,  resembling  a  rose. 

O.  Orttiau,  Cretan  Rock-Hose,  has  spatliulate  ovate  and  oblong 
leaves,  somewhat  hairy,  downy,  dull  green,  somewhat  wavy  at  the 
edge,  and  stalked  ;  the  petioles  furrowed,  nearly  distinct,  the  pedun- 
cles I-flowered;  sepals  with  a  long  taper  point  and  villous;  white 
flower*.  It  Is  a  native  of  dry  hills  in  the  most  southern  parts  of 
Europe.  It  has  evergreen  leaves  which  emit  a  balsamic  odour  when 
rubbed,  or  after  damp  warm  weather  in  the  summer.  It  yields,  with 
many  other  species  of  Cittui,  a  gum-resin  colled  Ladanum  [Ii*dasdm, 
in  Arts  AND  So.  Div.],  formerly  in  great  repute  as  a  stimulant  in 
medicine,  and  still  used  by  the  Turks  as  a  perfume. 


Cretan  Book-Hose  {Calut  Oreticm). 

0.  lavrifoKiu,  the  Laurel-Leaved  Oum-Cistus  or  Rock-Rose  has 
stalked  ovate-lanceolate  8-nerved  leaves,  with  the  upper  surface 
glabrous  and  the  under  surface  tomentcee ;  the  footstalks  dilated  and 
connote  at  the  base ;  the  capsule  5-celled.  It  is  a  native  of  the  south 
of  France  and  Spain.  It  has  white  flower*  with  a  yellow  mark  at  the 
base  of  each  petal 

0.  iad<u^fenu,  Qum-Cistus,  has  almost  sessile  leaves,  connate  at 


hills  of  Spain  and  Portugal  Two  varieties  are  described,  one  with 
white  petals  having  a  yellow  spot  at  the  base,  the  other  with  white 
petals  and  a  blood-coloured  spot  at  the  base. 

0.  Ledon  has  connate  leaves,  oblong  lanceolate,  nerved ;  upper  surface 
smooth,  shining,  under  surface  silky  villous  ;  the  flowers  in  corymbose 
cymes ;  the  peduncles  and  calyx  clothed  with  silky  villi.  It  is  a  native 
of  the  south  of  France.  All  the  species  of  Gitlut  here  enumerated  are 
said  to  yield  the  Gum  Ladanum.  Many  species  which  were  formerly 
described  under  CUint  ore  now  referred  to  Htliantbanum.  [Hellsh- 
tbimuh.]  This  is  the  case  with  the  whole  of  the  old  British  species 
of  Cuius.  The  flowers  of  both  these  genera  are  very  beautiful,  and 
are  remarkable  for  lasting  only  one  day,  opening  with  the  rising  of 
the  sun  in  the  morning  and  perishing  with  the  setting  sun  of  the 
evening.  All  the  species  of  Outvi  are  worthy  of  cultivation  in  gar- 
dens. They  should  be  kept  in  the  greenhouse  in  the  winter,  although 
during  mild  seasons  and  against  a  south  wall  they  will  survive  in  the 
open  sir.  They  may  be  propagated  by  seeds  as  layers,  or  by  ripened 
cuttings  procured  in  July  or  August,  which,  if  planted  under  a  hand- 
glass, will  root  readily. 

(Don,  Dirhlajnydcoui  Pkmii ;  Lindley,  Flora  Medico.) 

CITHARI'NUS,  a  genus  of  Fishes  belonging  to  the  family 
SalmonidtE.  The  species  inhabit  the  Nile.  These  fishes  are  chiefly 
distinguished  from  their  allies  by  the  depressed  mussle,  the  upper 
margin  of  the  mouth  being  formed  of  the  intermaxillary  bones,  the 
maxillaries  being  very  small.  The  tongue  and  palate  are  smooth ;  the 
adipose  So  is  covered  with  small  scales  as  wall  as  the  greater  portion 
of  the  caudal  fln. 

CITRON.    [CrlBUB.1 

CITRUS,  o  genus  of  Aurantiaceoui  Plants,  ons  of  whose  species 
yields  the  Orange,  another  the  Lemon,  and  others  the  Citron,  Shad- 
dock, Lime,  and  similar  fruits.  Among  the  other  genera  of  the 
natural  order  to  which  it  belongs,  it  is  known  by  its  stamens  being 
numerous  and  irregularly  combined  into  several  parcels,  and  by  its 
fruit  having  a  leathery  rind  which  can  be  easily  separated  from  the 
pulpy  part  that  Ilea  beneath. 

It  is  a  common  opinion  that  the  golden  apples  of  the  Hesperides 
were  the  fruit  of  some  species  of  this  genus ;  but  as  the  gardens  of 
these  fabulous  personages  were  stationed,  according  to  the  most 
approved  opinions,  either  among  the  mountains  of  Atlas  or  to  the 
west  of  them,  there  is  no  probability  that  the  opinion  alluded  to  is 
correct ;  for,  independently  of  the  historical  facta  that  citrons  and 
lemons  at  least  were  obtained  from  the  Persians,  it  is  certain  from 
the  researches  of  Wallich  and  other  Indian  botanists  that  it  is  among 
the  lower  ranges  of  hills  in  Nepaul,  and  moat  probably  in  China  also, 
that  the  wild  states  of  the  genus  CVtmj  find  a  home.  It  is  added  that 
the  Sweet  Orange  itself  comas  from  the  southern  provinces  of  China 
and  the  Malayan  Archipelago,  but  it  is  by  no  means  clear  that  the 
plant  in  those  countries  is  really  wild.  It  is  however  beyond  all  ques- 
tion also  of  eastern  origin. 

Eight  species  are  enumerated  by  BJaso,  whom  we  follow  in  the 

E resent  article  :  we  regard  it,  however,  as  a  matter  of  great  doubt 
ow  far  they  are  really  distinct.  The  Orange,  the  Lemon,  the  Lime, 
and  the  Citron  were  all  that  could  be  distinguished  amongst  the  mass 
of  specimens  collected  for  the  East  India  Company  in  Nepaul ;  and 
there  is  no  great  difficulty  in  behaving  that  all  the  numerous  varieties 
now  cultivated  in  every  part  of  the  temperate  and  tropical  cones,  both 
of  the  Old  and  New  World,  have  in  reality  sprung  from  these  four 
original  sources ;  part  of  them  being  natural  varieties  obtained  by 
long  aultivatioD,  and  part  being  hybrids  created  by  accidental  circum- 
stances or  artificial  means. 

1.  CiTnu  Aurantivm,  the  Sweet  Orange  (Granger  of  the  French, 
Aranrio  of  the  Italians).  Stem  arborescent.  Leaves  ovate-oblong, 
acute,  a  little  serrulated,  with  the  stalk  more  or  leas  winged.  Flowers 
wliite.  Fruit  many-celled,  roundish,  very  seldom  pointed,  golden- 
yellow  or  tawny.  Cysts  in  the  rind  convex.  Pulp  very  sweet.  The 
principal  varieties  of  this  species  are  : — 

a.  The  China  Orange,  with  ovate-oblong  leaves;  round  smooth 
rather  flattened  fruit ;  and  a  thin  golden-yellow  rind.  This  is  the 
Common  Orange  of  the  markets,  and  of  the  Portuguese. 

4.  The  Pear-Shaped  Orange,  with  elliptical  acute  leaves,  and 
great  top-shaped  fruit,  with  a  deep  yellow  smooth  rind ;  a  rare  and 
curious  sort  not  known  in  the  market ;  it  is  one  of  the  most  capable 
of  resisting  cold. 

c.  The  Orange  of  Nice,  with  ovate-acute  leaves,  and  large,  thick- 
skinned,  rough,  dork-yellow,  round  fruit.  This  is  considered  one 
of  the  finest  of  the  whole  genua,  both  in  regard  to  beauty,  ake,  pro- 
ductiveness, and  quality.  It  is  a  good  deal  cultivated  about  the 
town  whose  name  it  bears. 

d.  The  Tiny-Fruited  Orange,  with  ovate-oblong  scute  leaves,  tiny 
globose  fruit,  and  a  thin  smooth  golden-yellow  rind.  Supposed  to 
have  been  brought  from  the  Philippines.  The  fruit  is  more  curious 
than  beautiful  or  good. 

r.  The  Fingered  Orange,  with  little  stiff  leaves,  and  Ovate  fruit, 
some  one  at  least  of  whose  lobes  is  separate  from  the  remainder, 
and  horned  ;  rind  pretty  thick.  This  must  not  be  confounded  with 
the  Fingered  Citron  hereafter  to  be  mentioned. 
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/.  The  Blood-Red  Orange,  with  ovate-oblong  pellucid  leaves,  and 
middle-eiied  round  rough  reddish-yellow  fruit,  with  a  pulp  irre- 
gularly mottled  with  crimson.  This,  which  is  said  to  have  come 
from  the  Philippines,  was  once  looked  upon  as  a  great  curiosity,  and 
living  plants  were  purchased  at  a  considerable  price ;  it  was  thought 
to  be  produced  by  grafting  an  orange  upon  a  pomegranate.  Now 
that  it  is  known  to  be  a  variety  of  indifferent  quality,  and  that  its 
fabulous  history  is  forgotten,  it  has  ceased  to  attract  much  notice. 
A  trifling  variety  of  it  is  the  Arancio  di  Sugo  Rosso  of  the  Italians, 
who  call  the  real  blood-red  variety  Arancio  di  Haiti  Sanguigno. 
Another  variety,  with  small  fruit,  is  the  Arancio  a  Foglia  Stretta  of 
Nice. 

g.  The  Ribbed  Orange,  with  oblong*cute  leaves,  and  a  flattened 
ribbed  deep-orange  fruit  This  is  one  of  the  most  tender  of  the 
varieties ;  its  fruit  is  spongy,  and  of  no  value. 

h.  The  Sweet-Skinned  Orange,  with  broad  taper  pointed  leaves, 
roundish  rather  ovate  heavy  fruit,  and  a  deep  yellow  smooth  thick 
sweet  soft  rind.  This  is  the  Pomme  d' Adam,  or  Forbidden  Fruit,  of 
the  shops  of  Paris.  Its  pulp  is  subacid  and  pleasant,  and  as  deep  a 
yellow  as  the  rind,  which  is  soft  and  melting  like  the  flesh  or  a 
ding-stone  peach ;  the  acidity  of  the  pulp  is  agreeably  mixed  with 
sweetness,  and  renders  the  fruit  extremely  pleasant.  This  is  very 
different  from  the  Forbidden  Fruit  of  the  London  shops;  see 
C.  decumana  further  on. 

i.  The  Mandarin  Orange,  with  flattened  rough  deep-orange  fruit, 
and  a  thin  rind,  which  separates  spontaneously  from  the  pulp.  This 
sort  has  been  raised  in  China,  where  its  fruit  is  chiefly  consumed  in 
presents  to  the  great  officers  of  state,  whence  its  name.  It  is  now 
cultivated  in  Malta,  where  it  arrives  at  perfection.  Its  singularity 
consists  in  the  rind  so  completely  separating  from  the  pulp  when 

2 trite  ripe  that  the  latter  may  be  shaken  about  in  the  inside, 
a  quality  this  yields  to  no  known  kind.    There  are  two  sub- 
varieties. 

h.  The  Saint  Michael's  Orange,  with  small  round  pale-yellow 
seedless  fruit,  having  a  thin  rind  and  an  extremely  sweet  pulp. 
This,  when  in  a  state  of  perfection,  is  perhaps  the  most  delicious  of 
all  the  oranges,  and  it  is  by  far  the  most  productive.  Great  quan- 
tities are  imported  from  the  Azores,  where  it  appears  to  be 
exclusively  cultivated  as  an  object  of  trade.  It  is  said  that  20,000 
of  these  oranges  have  been  packed  from  a  single  tree,  exclusively 
of  the  large  quantity  which  were  blown  down  or  rejected  as  unfit 
for  sale. 

Besides  these  there  are  numerous  other  sorts  to  be  found  in  the 
of  the  curious,  and  in  commerce  are  many  kinds  about  which 
little  is  known.  Among  these  may  be  mentioned  the  Egg-Oranges  of 
Malta,  which  are  sometimes  sent  to  England  as  presents ;  they  are 
not  however  equal  in  quality  to  the  China  or  the  Saint  Michael's 
varieties. 

2.  0.  Bigaradia,  the  Bigarade,  or  Bitter  Orange  (Bigaradier  of 
the  French,  Melangolo  of  the  Italians).  Branches  spiny.  Leaves 
elliptical,  acute,  with  a  winged  stalk.  Flowers  very  white.  Fruit 
middle-eLsed,  uneven,  more  or  less  globose,  deep  yellow,  with  an  acid 
and  bitter  pulp,  It  differs  moreover  from  the  sweet  orange  in  forming 
a  smaller  tree,  having  broader  leaves,  and  larger  and  sweeter  flowers, 
on  which  account  it  is  always  selected  in  preference  for  the  purposes 
of  the  perfumer.  Its  fruit  is  much  more  uneven.  Numerous  varieties 
of  it  are  known,  among  which  are  all  those  cultivated  for  the  sake  of 
their  flowers ;  especially  the  Horned  Bigarade,  a  variegated  variety  of 
it,  and  theCurlea-Leaved  Bigarade.  The  following  are  a  few  of  the 
most  striking  forms  of  this  species : — 

a.  The  Horned  Bigarade,  with  a  large  pale-yellow  ribbed  fruit, 
whose  sides  project  into  horns.  This  variety,  which  is  of  the  same 
nature  as  the  Fingered  Sweet  Orange  (var.  e.),  its  horned  appear- 
ance being  caused  by  the  separation  of  the  carpels  or  fruit-lobes,  is 
in  great  estimation  on  account  of  the  powerful  and  delicious  per- 
fume of  its  flowers.  It  is  the  Melangolo  a  Frutto  Cornuto  of  the 
Italians. 

b.  The  Female  Bigarade,  with  a  deep  yellow  large  coarse  fruit, 
containing  orange  within  orange.  The  circumstance  from  which 
this  variety  derives  its  name  is  not  at  all  uncommon  in  the  genus 
OUrw,  but  it  exists  here  in  perhaps  the  most  strongly-marked 
manner.  An  orange  in  its  natural  state  consists  of  one  whorl  of 
carpels,  which  are  consolidated  into  a  round  fruit,  each  of  whose 
lobes  is  one  carpeL  But  it  sometimes  happens  that  two  whorls  of 
carpels  combine  to  form  the  same  fruit ;  in  that  case  the  inner 
whorl  is  consolidated  into  a  central  orange,  and  the  outer  whorl 
grows  over  it.  Or  it  may  happen  that  three  whorls  of  carpels  con- 
stitute the  fruit;  in  that  case  the  innermost  whorl  will  combine 
into  an  orange  in  the  centre;  the  second  whorl  will  form  a  coating 
over  it;  and  the  most  exterior  whorl  will  inclose  the  whole, 
finally  the  carpels  may  separate  wholly,  as  in  the  Fingered  Citron, 
or  in  part,  as  in  the  fingered  Orange  and  Bigarade,  and  then  the 
fruit  consists  of  a  number  of  lobes  more  or  less  distinct  Until 
the  discovery  made  by  Oothe  of  the  real  nature  of  compound  fruit, 
oranges  of  this  kind  were  looked  upon  as  something  wondrous,  and 
many  idle  speculations  existed  as  to  their  cause.  A  figure  of  this 
may  be  found  in  Bisso's  '  Histoire  Naturelle  des  Orangers/  t.  33, 
without  however  any  explanation  of  the  cause  of  the  monstrosity. 
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e.  The  Curled-Leaved  Bigarade,  with  very  compact  blunt 
small  curled  leaves,  and  flowers  growing  in  thick  clusters  at  the 
ends  of  the  branches.  No  variety  is  more  generally  cultivated 
than  this  for  the  sake  of  its  flowers,  which  are  large,  sweet,  and 
produced  in  extraordinary  profusion.  The  French  gardeners 
call  it  Le  Bouquetier,  or  Nosegay  Plant,  and  Bigaradier  Biche 
De'pouille' ;  the  Italians  Melangolo  Ricco.  The  fruit  is  coarse,  very 
light,  uneven,  and  with  a  large  conspicuous  scar  at  the  point  The 
plant  itself  is  far  more  dwarf  than  the  other  varieties,  and  is  one 
of  the  most  robust  of  its  race.  It  is  a  common  object  of  culti- 
vation all  over  the  South  of  Europe. 

d.  The  Purple  Bigarade,  with  leaves,  flowers,  and  fruit  stained 
more  or  less  with  a  dull  purple,  especially  the  young  leaves. 
Hermaphrodite  and  Bigarade  Violette  of  the  French,  Melangolo 
Pavonezzo  of  the  Italians. 

e.  The  Double-Flowered  Bigarade,  with  rather  thick  leaves, 
double  flowers,  round  granulated  fruit,  and  a  thick  rind;  the 
common  double  orange  of  the  nurseries.  It  is  a  great  favourite 
in  gardens,  because  of  its  multitudes  of  fragrant  double  flowers, 
which  do  not  fall  in  pieces  so  quickly  as  those  which  are  single ; 
it  loses  its  quality  of  producing  double  flowers  if  the  soil  in 
which  it  grows  is  not  kept  in  a  very  rich  state. 

/.  The  Seville  Bigarade  or  Orange,  with  round  dark  fruit,  having 
an  uneven  rugged  extremely  bitter  rind ;  commonly  brought  to 
the  English  market,  where  it  is  consumed  in  the  manufacture  of 
bitter  tinctures,  and  in  the  preparation  of  candied  orange-peel.  The 
bitter  aromatic  principle  is  a  powerful  tonic ;  it  gives  its  flavour 
to  the  liqueur  called  Curacpa. 

g.  The  Myrtle-Leaved  Bigarade,  with  small  very  compact  ovate 
sharp-pointed  leaves,  and  small  round  fruit ;  generally  both  in 
flower  and  fruit  at  the  same  time,  if  well  cultivated.  On  this 
account  and  because  of  its  dwarf  habit,  it  is  a  very  oommon  object 
in  gardens.  It  is  said  to  be  a  Chinese  production,  and  that  it  is 
employed  by  the  Chinese  gardeners  as  an  edging  of  flower-beds,  in 
the  same  way  as  the  dwarf  box  in  this  country. 

h.  The  Bizarre  Bigarade,  with  curled  rather  deformed  leaves, 
purplish  or  white  flowers,  and  fruit  of  different  sorts,  some  being 
round  and  of  the  common  appearance,  others  half  bigaradea  and 
half  lemons  or  citrons,  the  pulp  of  some  being  sweet,  that  of  others 
acid  and  bitter.  A  curious  lusus  naturae,  which  was  once  thought 
to  be  the  greatest  prodigy  in  all  tfee  vegetable  kingdom.  It  is 
however  merely  one  of  those  sports,  as  they  are  technically  called 
by  gardeners,  in  which,  owing  to  some  unknown  cause,  some  one 
individual  assumes  the  appearance  of  two  or  more  others  in 
particular  parts.  Analogous  instances  are — the  grape  called  the 
Variegated  Chasselas,  some  of  whose  fruit  is  black,  some  white,  and 
some  striped  with  both  colours;  the  Camellia,  which  bears  red, 
white,  and  party-coloured  flowers  on  the  same  stem ;  and  the 
Chrysanthemum,  some  of  whose  flowers  are  purple  and  others 
yellow.  This  Bigarade  was  raised  from  seed  by  a  gardener  at 
Florence  in  1644,  and  has  since  been  multiplied  by  grafting,  and 
so  has  been  preserved  to  the  present  day.  It  may  be  procured 
from  the  nurserymen  of  France  and  Italy,  and  it  fruits  annually 
in  the  orangery  at  Versailles. 

8.  C.  JBergamia,  the  Bergamot  Orange.  Leaves  oblong,  flowers 
small,  very  sweet.  Fruit  pear-shaped  or  flattened,  rugged,  with  a 
greenish-yellow  smooth  rind  filled  with  concave  receptacles  of  oil. 
Pulp  subacid,  very  fragrant  The  trees  of  this  species  are  rather 
variable  in  appearance.    The  fragrance  of  both  flowers  and  fruit  is 

Seculiar.  From  each  of  them  the  perfumer  procures  an  essence  of  a 
elioiouB  quality.  The  rind,  deprived  of  the  pulp,  first  dried,  and 
then  moistened  with  water,  is  pressed  in  moulds  into  fancy  boxes  for 
holding  lozenges  and  other  sweetmeats,  and  these  boxes  retain  much 
of  their  recent  odour.  The  Mellarosa  of  the  Italians  is  a  variety,  with 
ribbed  fruit,  having  a  broad  scar  at  the  summit ;  it  is  much  esteemed 
on  account  of  the  abundance  of  its  flowers. 

4.  C.  Lmetta,  the  Lime.  Leaves  ovate,  obovate,  and  oblong, 
placed  upon  a  wingless  stalk.  Flowers  small  and  white.  Fruit  ovate 
or  roundish,  pale-yellow,  with  a  boss  at  the  point ;  the  cysts  in  the 
rind  concave ;  pulp  subacid.  In  foliage  this  resembles  the  lemon,  but 
its  fruit  differs  in  the  pulp  never  having  the  sharp  and  powerful  acid 
of  the  lemon ;  it  is  on  the  contrary  flat  and  slightly  bitter :  it  is  prin- 
cipally employed  for  flavouring  .punch,  sherbet,  and  similar  drinks. 
The  varieties  are  of  no  importance;  they  principally  differ  in  the 
thickness  of  their  rind  and  in  form.  Here  is  to  be  arranged  the  round 
very  uneven  fruit  called  Porno  d'  Adamo  by  the  Italians,  because  they 
fancy  that  the  depressions  upon  its  surface  look  as  if  they  still  bore 
the  marks  of  our  universal  father's  teeth. 

5.  C.  decumana,  the  [Shaddock.  Leaves  large,  with  a  winged 
stalk.  Flowers  very  large  and  white.  Fruit  usually  very  large, 
roundish,  pale  yellow,  smooth,  with  flat  or  convex  cysts  in  the  rind. 
Bind  white,  spongy,  very  thick ;  pulp  juicy,  sweetish,  rather  insipid. 
Shaddocks  are  among  the  largest  fruits  which  are  known,  and  are 
oommonly  cultivated  in  both  the  East  and  West  Indies  for  the  sake 
of  the  delicate  subacid  juicy  pulp  in  which  they  abound.  When 
they  arrive  at  their  greatest  size  they  are  called  Pompoleons  or 
Pompelmousses ;  when  at  the  smallest  uiey  form  the  Forbidden  Fruit 
of  the  English  markets.    Another  small  variety,  with  the  shaddocks 
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growing  in  clusters,  forms  a  larger  tree  than  any  other  Citrus;  the 
fruit  is  about  as  large  as  the  fist ;  it  is  what  the  West  Indians  call  the 
Grape-Fruit. 

6.  O.  Lumio,  the  Sweet  Lemon.  Leaves  like  those  of  the  lemon. 
Flowers  red  externally.  Fruit  with  the  flesh  and  rind  of  a  lemon, 
but  with  the  pulp  sweet,  and  the  cysts  in  the  rind  both  convex  and 
concave.  There  can  be  no  doubt  that  this  is  a  mere  variety  of 
the  next  species,  from  which  it  only  differs  in  the  want  of  acidity  in 
the  pulp.  Many  Borts  are  known  in  orange  countries,  of  which  one, 
the  Commanders  Pear,  resembles  very  much  a  large  Beurre*  Pear ; 
their  fruit  is  seldom  seen  in  England. 

7.  C.  Limonum,  the  True  Lemon  (Citronnier  of  the  French). 
Leaves  ovate-oblong,  usually  serrulated,  pale  green,  with  a  winged 
stalk.  Flowers  middle-sized,  red  externally.  Fruit  oblong,  very 
uneven,  now  and  then  almost  round,  with  a  pale-yellow  fragrant 
rind,  dotted  with  ooncave  cysts.  Pulp  juicy,  and  very  acid.  Of  this 
species  the  cultivators  take  little  pains  to  distinguish  the  varieties. 
When  young  plants  are  wanted  they  are  generally  raised  from  seeds 
in  the  orange  countries,  and  hence  the  samples  of  fruit  sent  to  market 
consist  at  all  times  of  numerous  sorts,  differing  very  much  in  quality. 
Some  of  them  have  their  rind  so  thick  and  insipid  that  they  approach 
the  Citron  in  quality ;  one,  with  roundish  rugged  ribbed  fruit,  is 
called  Vignette  upon  the  Continent,  where  it  is  common ;  another, 
with  oblong  extremely  rugged  fruit,  is  one  of  the  Poncires  of  the 
French.  The  most  distinct  race  is  that  which  comprehends  the 
PeretteB,  or  Little  Pears ;  they  are  very  small  in  the  fruit,  which  is  a 
pale  greenish-yellow,  and  has  almost  the  shape  of  an  egg :  their  rind 
is  more  delicately  perfumed  than  that  of  common  lemons. 

8.  C.  medico,  the  Citron  (Cedratier  of  the  French,  Cedro, 
Cedrato,  of  the  Italians).  Branches  short  and  stiff.  Leaves  oblong, 
toothed.  Flowers  purple  externally.  Fruit  usually  large,  warted, 
and  furrowed,  with  an  extremely  thick  spongy  rind,  and  a  subacid 
pulp.  This  is  an  exceedingly  variable  species,  chiefly  valued  for  the 
fragrance  of  the  rind  of  the  fruit,  from  which  a  delicate  sweatmeat  is 
prepared.  The  Citron,  supposed  to  be  the  Median,  Assyrian,  or 
Persian  apple  of  the  Greeks,  is  probably  the  most  beautiful  species  of 
the  genus.  It  is  described  by  Risso  as  having  a  majestic  aspect,  shining 
leaves,  and  rosy  flowers,  which  are  succeeded  by  fruit  whose  beauty 
and  size  astonish  the  observer  at  the  same  time  that  their  sweet 
odour  gratifies  his  senses.  The  trees  are  constantly  in  vegetation,  the 
flowers  appear  even  in  midwinter,  and  there  is  so  continual  a  succes- 
sion of  them,  that  flowers,  young  fruit,  and  ripe  fruit,  may  always  be 
seen  together  at  the  same  moment  The  Poncire  Citrons  are  eight  or 
nine  inches  long,  and  are  the  largest  of  the  race  known  in  Europe. 

In  China  there  is  an  enormous  variety,  with  its  lobes  all  separating 
into  fingers  of  different  shapes  and  sizes,  whence  its  name  of  Fingered 
Citron.  The  Chinese  esteem  it  very  much,  both  for  its  rarity  and  for 
the  grateful  odour  of  its  rind.  They  place  the  monstrous  fruits  upon 
porcelain  dishes,  and  have  them  in  their  apartments  to  fill  the  air 
with  fragrance.  Those  who  would  study  this  genus  in  detail  will 
find  excellent  figures  of  above  100  varieties  in  Risso's  'Histoire 
Naturelle  des  Orangers.'  For  the  culture,  medicinal  uses,  and  com- 
merce of  the  genus  Citrus,  see  Obanqe,  in  Abts  and  So.  Drv. 

CIVET.    rVrvBBRiDA] 

CLADIUM  (ftX&or,  a  branch  or  twig),  a  genus  of  Plants  belonging 
to  the  natural  order  Oyperacece.  It  has  1-2-flowered  spikelets,  5  or  6 
glumes,  the  lower  ones  empty  and  smaller,  bristles  absent,  the  nut 
with  a  thick  fleshy  coat,  tipped  with  the  slender  base  of  the  style. 
There  is  but  one  European  species  'of  this  genus,  the  O.  Mariscus, 
Common  Sedge.  It  has  lateral  and  terminal  repeatedly  compound 
panicles,  the  spikelets  capitate,  the  stem  roundish,  leafy,  smooth ;  the 
leaves  rough  on  the  margins  and  keel.  It  is  not  a  common  plant  in 
Great  Britain,  except  in  Cambridgeshire,  where  in  the  bogs  and  fens 
of  that  county  it  is  exceedingly  common,  hundreds  of  acres  being 
covered  entirely  with  it.  It  is  used  in  many  districts  of  Cambridge- 
shire for  the  purpose  of  lighting  fires.  This  plant  is  the  Sckanus 
Miriscus  and  Cladium  Qtrmanicum  of  many  botanists.  Several 
species  of  Cladium  are  natives  of  Australia.  (Babington,  British  Bet, ; 
Burnett,  Outlines.) 

CLA'DIUS,  a  genus  of  Hymenopterous  Insects  of  the  family 
Tenthredmida.  It  has  the  following  characters : — Antennas  about 
the  same  length  as  the  body,  ciliated  beneath,  and  nine-jointed;  the 
two  basal  joints  short,  the  third  joint  with  a  protuberance  beneath  at 
the  base,  and  a  branch  thrown  out  from  the  upper  side  at  the  apex ; 
the  fourth  and  fifth  have  likewise  the  last-mentioned  process ;  and  in 
the  sixth  and  seventh  it  is  rudimentary.  In  the  female  all  these 
processes  are  wanting,  excepting  the  one  on  the  underside  of  the 
third  point.  Wings  with  one  marginal  and  three  sub-marginal  cells ; 
tarsi  simple. 

C.  difformis,  when  the  wings  are  expanded,  measures  in  width 
about  one-third  of  an  inch :  it  is  black,  with  the  tibiae  and  tarsi  pale 
yellow.  This  species  maybe  considered  the  type  of  the  genus.  It 
inhabits  this  country,  but  is  not  common. 

CLADOCOHA,  a  Fossil  genus  of  Corals  allied  to  LUhodendron, 
and  occurringin  the  Palaeozoic  strata. 

CLADODUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Mountain 
Limestone  of  Armagh,  Bristol,  &c.    (Agassis.) 

CLADO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 


Lichenes.  It  has  a  thallus  somewhat  shrubby,  branched,  rarely  simple, 
leafy,  with  scales,  which  are  often  evanescent ;  branches  cartilaginous, 
rigid,  fistulose,  all  attenuated  and  subulate,  divided,  fertile,  generally 
perforated  in  the  axils.  Shields  sessile,  orbicular,  convex,  capituli- 
form,  not  bordered,  fixed  by  the  circumference,  free  beneath  in  the 
centre,  the  sides  reflexed,  uniform  within.  The  genus  Oladonia  thus 
defined,  with  Scyphophorus  and  Pycnothelia,  are  included  by  Aoharius 
and  Delisle  in  the  genus  Cenomyce.  Sir  W.  Hooker  observes  of  this 
genus,  that  "  the  determination  of  the  species  is  attended  with  the 
greatest  difficulty,  on  account  of  their  variable  character;  and  in  the 
present  state  of  my  knowledge  I  dare  not  venture  upon  introducing 
others  than  those  published  in  English  Botany.  Much  attention  has 
been  given  to  this  genus  by  Delisle  in  the  *  Botanicum  Gallicum,' 
who,  with  Acharius,  unites  this  and  the  two  following  genera  into  one, 
Cenomyce,  and  enumerates  fifty-three  species,,  besides  many  marked 
varieties,  as  natives  of  France ;  all  of  which  are  most  probably  natives 
also  of  Britain.  He  would  render  an  acceptable  service  to  British 
Botany  who  should  undertake  a  monograph  of  the  British  Cladoniece." 
Hooker  enumerates  only  five  British  species. 

C.  rangifervna,  Rein-Deer  Moss,  has  erect,  elongated,  roughish, 
cylindrical,  greenish-white,  very  much  branched  podetia,  the  axils 
perforated,  the  branches  scattered,  often  intricate  divarioated,  the 
alternate  ones  drooping,  apothecia  Bubglobose,  brown,  on  small  erect 
branchlets.  This  is  a  frequent  plant  in  Great  Britain,  on  moors,  heaths, 
and  mountains.     Its  botanical  characters  are  very  variable,  more 
especially  the  colour  and  the  length  of  the  ramifications.    This  may 
be  accounted  for  by  the  wide  range  of  latitude  in  which  it  is  found, 
extending  from  the  arctic  regions,  where  it  is  most  abundant,  to  the 
tropics.    This  plant  is  the  principal  support  of  the  rein-deer  in  its 
native  countries,  and  hence  its  common  name.    In  Lapland  there  is 
no  plant  so  abundant  as  this,  especially  in  the  pine  forests,  where  it 
covers  the  surface  of  the  soil  for  many  miles  together  like  snow.    On 
the  destruction  of  the  forests  by  fire  this  plant  continues  to  grow,  and 
then  reaches  its  greatest  luxuriance.    In  such  districts  the  rein-deer 
are  principally  pastured  in  the  winter ;  and  whatever  may  be  the  depth 
of  snow,  these  animals  are  enabled  to  obtain  their  food  by  grubbing 
with  their  noses  through  the  snow.    It  would  be  quite  impossible  that 
the  rein-deer  should  exist  in  these  climates  during  the  winter  were  it 
not  for  this  apparently  insignificant  plant.    The  Laplanders  are  also 
in  the  habit  of  collecting  this  lichen  with  rakes  in  the  rainy  season, 
when  it  is  flexible,  and  readily  separates  from  the  ground  where  it 
has  grown ;  they  then  lay  it  up  in  heaps  to  serve  as  fodder  for  their 
cowb.    Dr.  Clarke  and  his  companions,  during  his  travels  in  Lapland, 
were  tempted  to  eat  some  of  this  lichen.    "  To  our  surprise,"  he  says, 
"  we  found  that  we  might  eat  of  it  with  as  much  ease  as  of  the  heart 
of  a  fine  lettuce.    It  tasted  like  wheat  bran.    But  after  swallowing  it 
there  remained  in  the  throat  and  upon  the  palate  a  gentle  heat  or 
sense  of  burning,  as  if  a  small  quantity  of  pepper  had  been  mixed 
with  the  lichen.    We  had  no  doubt  that  if  we  could  have  procured 
oil  and  vinegar  it  would  have  made  a  grateful  salad.    Cooling  and 
juicy  as  it  was  to  the  palate,  it  nevertheless  warmed  the  stomach  when 
swallowed,  and  cannot  fail  of  proving  a  gratifying  article  of  food  to 
man  or  beast  during  the  dry  winter  of  the  frigid  zone. .  Tet  neither 
Laplanders  nor  Swedes  eat  of  this  lichen."    This  might  arise  from 
the  fact  which  Dr.  Clarke  relates  shortly  after,  namely,  "  that  when 
Gustavus  III.  succeeded  to  the  throne  an  edict  was  published  and  Bent 
all  over  Sweden,  recommending  the  use  of  this  lichen  to  the  peasants 
in  time  of  dearth,  and  they  were  advised  to  boil  it  in  milk."    Such 
an  edict  would  be  likely  to  have  the  effect  of  preventing  people  from 
eating  it,  as  it  would  from  that  time  forth  be  only  looked  upon  as  a 
last  resource.    Dillenius  however  states  that  when  boiled  in  water  it 
yields  no  jelly,  its  substance  is  very  little  diminished,  and  becomes 
drier  than  before ;  and  the  decoction  evaporated  yields  only  a  small 
quantity  of  an  acerb  and  austere  extract.    The  alimentary  secretion 
of  this  plant  appears  to  be  similar  to  that  of  other  lichens.    It  is 
called  Lichenin,  or  Lichen  Starch,  and  contains  the  same  elements  as 
starch.     No  nitrogen  has  been  detected.    It  is  however  probable  that 
nitrogen  will  be  found  to  exist  in  this  lichen,  as  during  the  winter  it  sup- 
plies the  rein-deer  with  food  which  must  require  a  nitrogenous  com- 
pound in  order  to  maintain  its  muscular  power,  unless  we  have  recourse 
to  the  supposition  that  starch  or  lichenin,  by  union  with  free  nitrogen 
in  the  system,  can  be  converted  into  fibrine  or  other  proteinaceous 
compounds. 

C.  vermicularis,  Vermicelli  Lichen,  has  its  podetia  spreading  horizon- 
tally, pure  white,  subulate,  simple  or  slightly  branched,  branches 
tapering  at  each  end.  It  has  been  found  not  unfrequent  on  the 
loftiest  mountains  of  the  north  of  England  and  Scotland.  The  shape 
of  its  branches  give  it  the  appearance  of  a  bundle  of  small  worms  or 
of  vermicelli  It  is  a  native  of  South  America,  where  it  is  used  as  a 
stomachic  under  the  name  of  Contrayerba  bianco. 

C.  sanguinea  has  a  leafy  very  thick  imbricated  thallus,  scarlet,  and 
frosted  with  white  beneath;  above,  green  and  somewhat  gelatinous ; 
the  lobes  crenulated,  ascending ;  podetia  nearly  solid,  cavernous,  split 
into  fingered  lobes,  either  wholly  or  at  their  apex  only ;  the  shields 
marginal,  confluent,  scarlet.  This  pretty  form  is  a  native  of  the 
Brazils,  where  it  is  rubbed  down  with  sugar  and  water,  and  is  found 
to  be  an  excellent  remedy  for  aphtha  in  children.  The  remaining 
described  British  species  are  C.  unci  at  is,  C.  pungens,  C.  f 'areata. 
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(Iindley,  Flora  Medica;  Burnett,  Outlines  of  Botany;  Hooker. 
British  Flora,  vol.  ii.) 

CL ADYODON,  a  generic  title  for  some  Fosail  Reptiles  found  in  the 
New  Red-Sandstone  System.     [SaUria.] 

CLAKia    [Bxbkiclb  Goose.] 

CLANGULA,  a  genus  of  Birds  belonging  to  the  family  Anatidcs, 

CLARY.    [Salyia.] 

CLATHRATUA,  a  genus  of  Fossil  Plants  found  in  the  Wealden 
strata  of  Sussex  by  Dr.  MantelL  The  stem  is  reticulated  on  the 
surface,  and  has  analogies  to  Xanthorrhcea  and  the  Cyeadea.  Cloth- 
rariaLweUU  and  CL  ManteUi  (this  latter  the  fruit)  are  described  by 
Brongniart  ('  Hist  des  Veget.  Foes.')* 

CLATHROTTERIS,  a  remarkable  genus  of  Fossil  Ferns,  the 
foliation  of  which  is  marked  with  quadrangular  network  of  Teasels — 
a  rare  circumstance  in  living  ferns — such  as  MenUcwm.  Clatkropteris 
meniscioides  occurs  in  the  Mesosoic  Sandstone  of  Hor  in  Scania. 

CLAUSILIA,  a  genus  of  Palmoniferoua  MoUtuca.    [Hkjotm.] 

CLAVAGELLA,  a  genus  of  Testaoeous  Acephalous  Animals, 
established  by  Lamarck  in  the  fifth  volume  of  the  '  Histoire 
Naturelle  des  Animauz  sans  Vertebres,'  published  in  1818,  and 
arranged  by  him  under  his  Tubioolees,  between  Aspergillus*  and 
PistuUma.  He  described  four  species,  all  fossil,  referring  at  the  same 
time  to  the  '  Annales  du  Museum,'  where  he  had  figured  the  first  of 
them  under  the  name  of  Fistulana  echinata.  Lamarck  thus  defines 
the  genus: — "A  tubular  Bhelly  sheath,  attenuated  and  open  ante- 
riorly, terminated  posteriorly  in  an  ovate  subcompressed  dub  beset 
with  tubular  spines ;  the  club  presenting  on  one  side  the  one  valve 
fixed  in  its  wall  or  substance,  while  the  other  valve  remains  free  in 
the  tube." 

The  genus  was  only  known  in  a  fossil  state  to  conchologiste,  when 
Mr.  George  Sowerby  observed  in  the  British  Museum  a  recent  speci- 
men, which  he  at  first  thought  might  be  an  Aspergillus,  inclosed  in  a 
mass  of  stone.  On  application  to  Mr.  Children,  that  gentleman 
allowed  Mr.  Sowerby  to  examine  it  more  closely,  and  on  scraping 
away  some  of  the  investing  stone  the  latter  found  ClavagtUa  aptrta, 
the  first  recorded  recent  species,  and  figured  and  described  it  in  his 
'  Genera  of  Recent  and  Fossil  Shells.'  The  same  naturalist,  on  the 
return  of  Mr.  Samuel  Stutchbury  from  his  voyage  to  some  of  the 
Australian  and  Polynesian  Islands,  described  and  figured  (1827)  a 
second  species,  ClavagtUa  australis,  three  specimens  of  which  were 
with  difficulty  obtained  by  Mr.  Stutchbury  at  North  Harbour,  Port 
Jackson,  in  a  siliceous  grit  like  that  of  the  coal-measures,  where  their 
presence  was  betrayed  just  beneath  low-water  mark,  by  their  forcible 
ejection  of  the  water  from  the  aperture  of  their  tubes :  the  specimen 
of  ClavagtUa  australis  figured  by  Mr.  Sowerby  is  also  in  the  British 
Museum.  In  1829  Mr.  Henry  Stutchbury,  in  arranging  the  collection 
of  Mr.  Isaac  Lyon  Goldsmid,  suspected  the  presence  of  a  ClavagtUa 
in  a  mass  of  Astrcsopora,  and,  on  fracturing  the  specimen,  laid  open 
two  individuals  of  another  species,  ClavagtUa  tlongata,  Broderip. 
According  to  Cuvier,  and  a  notice  in  the  'Annales  des  Sciences 
Naturelles'  (tome  xvii,  p.  78),  M.  Audouin  (1829)  described  a  recent 
species,  and  M.  Rang,  in  his  '  Manuel  des  Mollusques'  (1829),  mentions 
another,  apparently  ClavagtUa  rapa. 

Still  the  animal  remained  unknown ;  when,  on  the  return  of  Mr. 
Cuming  from  his  first  voyage,  that  zealous  collector  produced  another 
specimen  which  fortunately  included  the  soft  parts.  A  fragment  of 
calcareous  grit  was  dredged  up  by  Mr.  Cuming  from  a  depth  of  eleven 
fathoms,  at  the  island  of  Muerte,  in  the  Bay  of  Guayaquil,  and  in  this  was 
the  greater  portion  of  the  chamber  and  tube,  both  valves,  and  the  animal 
of  ClavagtUa  lata  of  Broderip.  Mr.  Broderip,  who  has  described  this 
and  two  other  recent  species  in  the  first  volume  of  the  '  Transactions 
of  the  Zoological  Society*  (p.  261),  says,  that  a  olose  examination  of 
the  recent  species  has  convinced  him  that  though  one  valve  is  always 
fixed  or  imbedded  in  the  chamber,  and  soldered,  as  it  were,  to  the 
tube,  so  as  to  make  one  surface  with  it,  the  tube  is  not  necessarily 
continued  into  a  complete  testaoeous  clavate  shape.  In  Mr.  Goldamid's 
best  and  largest  specimen,  the  fixed  valve  was  imbedded  in  the  coral, 
and  though  continued  on  to  the  tube  or  siphonic  sheath,  was  sur- 
rounded by  the  wall  of  the  coral  chamber  at  its  anterior  extremity. 
In  the  other  specimen  the  fixed  valve  was  also  continued  on  to  the 
tube.  In  the  first-mentioned  specimen  of  ClavagtUa  tlongata,  at  the 
anterior  or  greater  end  of  the  ovate  chamber,  an  insulated  or  shelly 
plate  had  been  secreted  with  tubular  perforations ;  that  part  of  the 
chamber  having  afforded  (apparently  at  a  former  period)  the  best 
communication  with  the  ambient  fluid :  but  a  calcareous  deposit 
having  almost  entirely  cut  off  that  communication,  the  animal  seemed 
to  have  been  compelled  to  secrete  a  second  shelly  plate  towards  the 
anterior  ventral  edge  of  the  fixed  valve,  where  the  perforation  of  some 
other  shell  (a  Lithodomus  probably)  secured  the  necessary  influx  of 
water.  Nor  is  this  the  only  instance  of  the  secretion  of  a  second 
tubular  plate  which  has  fallen  under  Mr.  Broderip'a  notice.  In  the 
last-mentioned  or  Bmaller  specimen,  the  perforated  shelly  plate  joins 
the  anterior  ventral  edge  of  the  fixed  valve  laterally,  that  point  of  the 
chamber  being  evidently  the  most  practicable  for  communicating  with 
the  water  by  means  of  the  tubules :  the  rest  of  the  anterior  edge  of 
the  fixed  valve  is  surrounded  by  the  coral  wall.  In  Mr.  Cuming's 
specimen  the  fixed  valve  is  continued  on  to  the  tube.  The  anterior 
edge  of  this  valve  is  surrounded  by  the  nak^d  wr.ll  of  the  chamber, 


and  the  greater  end  of  the  chamber,  or  that  part  of  it  which  is  oppo- 
site to  this  anterior  edge,  being  impracticable,  from  its  thickness,  as  a 
water  communication  (with  a  small  exception,  whioh,  not  improbably, 
had  ceased  to  be  available),  the  animal  had  been  driven  to  secrete  the 
perforated  shelly  plates  not  far  from  the  throat  of  the  tube  on  either 
side,  where  the  chambers  of  Petricolcs  or  IAtkodomi  opened  a  passage 
to  the  surrounding  water. 

Professor  Owen,  from  an  examination  of  Mr.  Cuming's  specimen, 
has  given  an  account  of  the  anatomy  of  this  mollusk.  ('  ZooL  Trans.,' 
vol.  i.)  He  found  the  following  to  be  the  relative  position  of  the 
animal : — The  mouth  turned  towards  the  closed  end  of  the  chamber, 
whioh  is  consequently  the  anterior  part.  The  heart  and  rectum  near 
the  side  where  the  valves  are  connected  by  the  ligament,  or  the  dorsal 
part  The  visceral  mass  projecting  towards  the  opposite  or  neutral 
side.  The  siphon  extending  into  the  commencement  of  the  calcare- 
ous tube,  which  leads  out  of  the  anal  or  posterior  part  of  the  chamber. 
The  fixed  valve,  whioh  covers  the  rough  surface  of  the  porous  rock  or 
coral,  like  the  tiling  of  a  ohamber-floor,  and  affords  a  smooth  polished 
surface  for  the  Bupport  and  attachment  of  the  animal,  is  the  left 
valve :  the  right  valve  remains  free,  or  is  connected  only  to  the 'soft 
parts  and  cardinal  ligament,  in  order  to  assist  in  the  excavating  and 
respiratory  actions. 

The  shelly  substance  of  the  fixed  valve  passes  without  interruption 
into  that  of  the  tube ;  a  slight  ridge  circumscribing  the  entry  of  the 
tube  into  the  chamber  indicating  the  line  of  separation,  unless  the 
extent  of  the  valve  be  limited  to  that  of  the  internal  nacreous  deposi- 
tion. The  tube  of  an  oval  form,  7  lines  by  5  in  diameter.  The  cal- 
careous walls  4>th  of  an  inch  in  thickness  at  the  outlet*  and  about  jkth 
at  the  opposite  extremity.  The  free  valve  unequally  triangular,  with 
the  angles  rounded  oft;  about  the  thickness  of  a  sixpence,  moderately 
concave  towards  the  soft  parts,  and  striated  only  in  the  direction  of 
the  layers  of  increment  on  the  outer  surface,  as  in  moat  of  the  Pylori- 
dean  Bivalves  of  M.  de  Blainville.  The  layers  gradually  increase 
towards  the  dorsal  edge  for  a  little  more  than  one  half  of  the  valve, 
beyond  which  the  layers  continue  of  almost  equal  breadth.  "  This 
growth  of  the  valve,"  adds  Mr.  Owen,  "  corresponds  to  the  direction 
m  which  the  chamber  is  enlarged,  which  is  principally  on  the  dorsal, 
dextral,  and  anterior  sides :  now  this  is  the  mode  of  enlargement  best 
adapted  for  the  full  development  of  the  ovary ;  so  that  it  would  seem 
that  the  ClavagtUa  continues  for  a  time  to  work  its  way  into  the  rock 
without  material  increase  of  size,  leasing  behind  it  a  calcareous  tube, 
which  marks  its  track ;  after  which  it  becomes  stationary,  and  limits 
its  operations  to  enlarging  its  chamber  to  the  extent  necessary  for  the 
accomplishment  of  the  great  object  of  its  existence." 

The  mantle  enveloping  the  body  is  like  a  shut  sac,  but  perforated 
for  the  siphon  and  foot,  the  opening  for  the  latter  being  reduced  to 
a  small  sUt.  M.  Riippell  observed  an  analogous  orifice  in  the  corre- 
sponding part  in  Aspergillus*,  namely,  that  whioh  is  next  the  sunken 
sieve-like  extremity  of  the  tube,  and  bv  whioh  he  supposes  the  water 
necessary  for  respiration  to  be  received  when  the  retreating  tide 
leaves  exposed  the  expanded  siphonic  extremity.  Professor  Owen  is 
of  opinion  that  this  cannot  be  its  use  in  those  species  of  ClavagtUa 
which  exist  at  depths  too  great  to  allow  of  their  being  ever  left 
with  the  siphonio  aperture  out  of  water ;  but  that  it  must  serve  to 
keep  up  a  communication  with  the  neighbouring  cavities  of  the  rock, 
by  means  of  the  calcareous  tubules,  the  formation  of  which  is  deter- 
mined by  the  proximity  of  these  cavities.  When  therefore  the 
ClavagtUa,  bv  a  sudden  contraction  of  the  adductor  muscles,  has 
forcibly  expelled  the  branchial  currents  from  the  siphon,  as  was 
observed  bv  Mr.  Stutchbury,  the  space  between  the  free  valve  and 
the  walls  of  the  chamber  would  be  simultaneously  filled,  either  by 
water  rushing  in  through  the  tubules,  or  forced  out  from  the  branchial 
cavity  through  the  small  anterior  orifice  of  the  mantle.  To  assist 
this  operation  there  is  a  proportional  development  of  the  muscular 
system,  which  is  remarkably  powerful.  The  impression  of  the  great 
or  posterior  adductor  is  earned  two  lines  beneath  the  surface  of  the 
chamber  posteriorly,  but  gradually  rises  to  the  level  of  the  valve. 
The  impression  of  the  smaller  anterior  adductor  is  more  faint,  and  is 
continued  into  the  sinuous  pallial  impression,  which  follows  the 
contour  of  the  anterior  margin  of  the  valve  at  about  two  lines'  distance 
from  it  In  the  free  valve  the  last  two  muscular  impressions  are 
separate.  The  outer  dermoid  layer  of  the  mantle  is  extremely  thin, 
and,  where  it  does  not  line  the  valves,  is  mottled  with  minute  dark 
spots,  less  numerous  than  those  on  the  skin  of  Cephalopoda,  and 
presenting,  under  the  microscope,  a  glandular  appearance.  The 
muscular  layer,  after  forming  the  siphon  and  its  retractors,  is  confined 
to  the  anterior  part  of  the  mantle,  where  it  swells  into  a  thick  convex 
mass  of  interlaced  and  chiefly  transverse  fibres,  and  forming, 
Professor  Owen  supposes,  one  of  the  principal  instruments  in  the 
work  of  excavation.  No  fibres  could  be  detected  in  other  parts  of 
the  mantle ;  nor  could  any  be  expected  in  a  mantle  which  had  no 
lobes  to  be  retracted.  The  siphon,  in  the  contracted  state,  formed  a 
slightly-compressed  cylindrical  tube,  half  an  inch  in  length,  and  the 
same  in  the  long  diameter,  traversed  longitudinally  by  the  branchial 
and  anal  canals,  separated  from  each  other  by  a  muscular  septum, 
extending  to  the  end  of  the  siphon,  beyond  which  the  two  tubes  de 
not  separately  extend  outwards,  agreeing  in  this  respect  with 
Qastrochzna  and  Aspergillum.     Muscular  walls  of  the  siphon  twu 
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extremity  bath  of  the  nnol  and  reapimtory  tube  provided  with  n 
valvular  fold :  terminations  beast  with  short  pnpilfce.  The  retractor 
muscles  attach  the  siphon  to  the  posterior  adductor  on  one  aide,  and 
to  the  anterior  extremity  of  the  oval  maai  of  muscular  fibre*  above 
mentioned  on  the  other,  leaving  an  intermediate  space  on  both  aides 
the  body,  wbioh  exposes  part  of  the  gills  and  labial  tentacle*.  The 
muscular  mass  whioh  bounds  the  anterior  part  of  the  animal's  body 
is  oval,  one  Inch  three  lines  long,  eight  lines  broad,  and  varying  in 
thickness  from  two  to  three  lines :  it  is  smooth  and  convex  externally, 
and  hollowed  out  within  to  lodge  the  viscera  at  the  base  of  the  foot, 
for  the  passage  of  which  it  leaves  .the  small  orifice  above  mentioned. 
The  margins  attached  to  the  valves  are  more  or  leas  irregular  :  that 
affixed  to  the  loose  valve  is  the  broadest,  being  at  the  ventral 
extremity  three  Unas,  in  length. 

The  gills  have  the  same  laminated  structure  as  that  observed  in 
other  bivalves,  they  are  broad  and  short,  corresponding  to  the  form 
of  the  *T*imn1 ;  and  the  lajaJMBj  not  thin  compressed  layers,  but  broad 
and  projecting  but  little  from  the  sides  of  the  visceral  mass,  are 
arranged  in  three  layers  instead  of  two,  on  either  side  of  the  foot. 

The  digestive  system  is  accordant  with  the  structure  of  the  same 
part  In  the  other  acephalous  mollusks.  The  month,  a  transverse 
■lit,  without  masticatory  or  salivary  organs,  Is  bounded  by  the  upper 
and  lower  labial  processes  which  are  continued  in  the  form  of  two 
transversely  striated  pointed  tentacles  on  either  side:  these  prehensile, 
sensitive,  and  probably  respiratory  organs  measure  each  six  lines  in 
length,  and  about  one  and  a  half  lines  in  breadth.  The  oesophagus, 
after  a  course  of  two  linee,  dilates  into  a  stomach,  the  nidus  of  which 
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are  perforated  by  the  large  hepatic  ducts.  The  intestine,  after  a 
course  of  eight  lines,  forms  a  small  csscum  about  one  line  in  length. 
The  intestine,  after  muling  three  close  turns  upon  itself  in  the  man 
of  ova  and  hepatic  follicles  at  the  base  of  the  foot,  passes  in  imme- 
diate contact  with  but  not  through  the  heart,  and  then  below  the 
posterior  adductor,  to  opposite  the  posterior  orifice  of  the  anal  tube. 
The  exterior  of  the  intestine  has  an  irregular  honeycombed  appear* 
ance,  from  the  close  adhesion  to  it  of  the  capsules  of  the  ova.  The 
liver  has  the  same  divided  follicular  structure  and  green  colour  M 
in  the  other  Bivalves. 

The  nervous  system  consists  of  a  large  and  conspicuous  ganglion 
situated  at  the  posterior  part  of  the  base  of  the  foot,  just  above  the 
orifice   of   the  anal   tube.     Two   nervous   cords    extend   from  this 

a  lion,  on  either  side  the  foot,  to  the  mouth;  other  branches  radiate 
e  opposite  direction  to  the  aiphonio  and  adductor  muscles. 
The  ovary,  of  a  gray  colour,  forma  a  mass  at  the  dorsal  aspect  of 
the  body  above  -the  great  adductor  muscle,  and  extending  ventral 
on  cither  side  the  (esophagus  and  stomach  to  the  opposite  end  of  the 
base  of  the  foot.  All  this  mass  of  intestinal  folds,  hepatic  follicles, 
and  ova  was  covered  by  a  thin  membrane.  The  little  muscular 
process  or  foot  which  passes  through  the  anterior  slit  of  the  mantle 
is  but  four  lines  long,  and  half  a  line  in  breadth :  its  possible  use 
may  be  to  apply  a  solvent  to  the  rock  in  which  the  chamber  is 

Mr.  Broderip  observes  that  we  are  left  to  conjecture  the  causes 
which  operate  to  determine  the  animal  in  the  choice  of  its  abode,  if 
indeed  it  can  be  called  choice,  for  most  probably  Claxagdia  is  the 
creature  of  circunutanoes,  and  if,  soon  after  its  exclusion  from  the 
parent  (when  Mr.  Broderip  supposes  it  to  be  furnished  with  its  two 


Kg  1,  part  of  aslssrsttst  grit  rock  osntaining  the  fixed  valve  and  part  of  the  tabs 
of  CHaraatOa  lata;  fig.  S,  external  view  of  the  right  or  free  valve  [  flg,  4,  Internal 
view  of  the  asm*,  •having  the  muscular  impressions  corresponding  with  those 
of  the  left  or  fixed  valve  ;  fig.  s,  soft  parts  of  C,  lata  seen  from  the  right  aids, 
the  dermal  layer  of  the  mantle, »,  being  removed ;  fig.  5,  the  same  sees  from 
the  left  ildo,  or  that  which  is  la  oontact  with  the  fixed  valve.  The  extremities 
of  the  left  labial  appendages  only  are  exposed,  do  port  of  the  gill  being  pro- 
traded.  A  bristle  It  placed  in  the  opening  or  the  mantle,  a,  anterior  wall  of 
the  chamber ;  b,  dorsal  wall,  (he  letter  planed  on  the  binge  of  the  fixed  valve ; 
t.  ventral  wall ;  i,  posterior  or  slphonio  outlet ;  «,  tabular  communications 
' "  v,  bare  sent  off  from  the  posterior  part  of  the  mantle  ; 
rated  by  the  above  processes  and  extending  into  the 
cavities  eontlguoiu  to  the  throat  of  the  tube  j  a",  a  cavity  communicating  with 
the  anterior  part  of  the  chamber  J  f.  Impression  of  thi  posterior  adductor 
muscle  i  ff\  impression  of  the  anterior  adductor  muscle  ;  A',  imprestlonof  the 


pallial  muscle,  or  third  adductor ;  /,  posterior  o: 

adductor  of  the  OMtraetm,  sVi|  eorruponds  to  this,  i 

added  In  other  families  of  Bivalves) ;  a,  the  anterior,  ■ 

adductor ;  A,  the  pallial  or  sntero-ventrml  adductor  ;  4,  the  convex  muscular 

mass  continued  aver  the  anterior  part  of  the  body,  and  reducing  the  opening  of 

the  mantle  to  the  small  slit ',  through  which  a  bristle  Is  placed  In  fig.  1  (this 

mantle  lobes  in  other  Bivalves) ;  *,  muscular  fibres  of  the  siphon  ;  t  (flg.  6), 
the  respiratory,  Or  ingestlve  aiphonio  canal;  as,  the  anal  or  egestlve  aiphonio 
canal ;  n,  the  labial  or  bneeal  appendage ;  ),  the  gills :  in  fig.  1  ths  right  gill 
Is  seen  partialis-  intruded  between  the  muscular  parte  of  the  mantle ;  *,  part 

Illustrations  the  reader  is  referred  for  the  snatomy  of  the  Internal  parts)  i 
fig.  7,  anterior  termination  of  the  shelly  tube  of  C.  sow**.  Bow,  from  Mr. 
Sowerby'e  '  Genera  of  Becent  and  Fossil  Shells.' 
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valves  only,  and  to  float  free,  with,  perhaps,  some  Yoluntaiy  impulse), 
it  arrive*  at  the  vacant  hole  of  some  email  Petrieola,  IAtkodomm,  or 
other  perforating  Testaoean  which  suits  it,  one  valve  soon  becomes 
attached  to  the  wall  of  the  hole,  and  then  the  animal  proceeds  to 
secrete  the  siphonio  sheath  or  tube,  to  enlarge  the  chamber  according 
to  its  necessities,  and  to  form  the  shelly  perforated  tabular  plate 
which  is  to  give  admission  to  the  water  at  the  practicable  part  of 
the  chamber.  How  the  excavation  is  carried  on  is  also  doubtful. 
The  chambers  of  the  individuals  of  ClavageUa  aastralis,  described 
by  Mr.  Broderip,  were  formed  in  a  siliceous  grit,  those  of  O.  elongata 
in  an  Astrmopora,  that  of  O.  lata  in  a  calcareous  grit,  and  those  of 
C,  MeUtensis  in  an  argillo-calcareous  tufa.  "If,"  says  the  author 
last  mentioned,  "  the  excavation  be  the  work  of  a  solvent  secretion, 
it  must  be  a  solvent  of  extensive  power.  The  situation  of  the 
glands,  detected  by  my  friend  Mr.  Owen,  leads  me  to  think  that  they 
minister  in  some  way  to  this  operation;  and  I  do  not  see  how  the 
anterior  or  greater  end  of  the  chamber  can  be  operated  on  by  mere 
mechanical  attrition  with  such  parts  as  must  have  been  contiguous 
to  it  It  has  been  objected  that  any  solvent  which  would  act  on  a 
calcareous  rock  would  equally  act  on  the  calcareous  shell  of  the 
animal ;  but  there  is  perhaps  more  of  point  than  of  strength  in  this 
objection.  Without  faying  too  much  stress  on  that  law  of  nature 
by  which  chemical  and  vital  forces  are  placed  in  a  state  of  hostility, 
and  which  may  or  may  not  be  applicable  to  such  a  substance  as 
shell,  the  gland  for  the  secretion  of  the  supposed  solvent,  as  well  as 
the  organ  for  applying  it,  may  be  so  placed  as  that  the  solvent  shall 
only  come  in  contact  with  the  inorganic  or  dead  substance  to  be 
acted  on  without  touching  the  shell.  Again,  it  has  been  asked,  what 
solvent  would  act  equally  on  a  calcareous  and  on  a  siliceous  sub- 
stance ?  To  this  it  may  be  answered,  first,  that  it  is  not  pretended 
that  the  nature  of  the  supposed  solvent  is  known ;  secondly,  that  in 
siliceous  grits,  there  is  more  or  less  calcareous  matter  by  which  the 
mass  is  held  together,  and  that  the  solution  of  the  calcareous  particles 
would  be  followed  by  the  disintegration  of  the  stone.  ....  One 
observation,  arising  from  the  various  depths  at  which  the  reoent 
species  have  been  found,  will  not,  perhaps,  do  deemed  irrelevant.  O. 
austraUs  was  so  near  the  surface  at  low  water,  that  it  was  detected 
by  its  ejection  of  the  fluid ;  O.  elongata,  from  the  nature  of  the  coral 
in  which  it  was  chambered,  could  not  have  been  living  far  beneath 
the  surface;  whereas  C.  lata  was  dredged  up  from  a  depth  of  66  feet 
Any  inferences,  therefore,  as  to  the  state  of  submersion  of  a  rook 
during  the  life  of  the  fossil  species  of  ClavageUa  which  there  occur, 
should  be  made  with  caution  by  the  geologist." 

The  geographical  distribution  of  the  genus,  though  now  compara- 
tively rare  in  cabinets,  is  probably  wide.  A  sharp  investigation  of 
masses  of  coral  and  of  submerged  perforated  rocks  or  stones,  particu- 
larly in  warm  climates,  is  very  likely  to  be  rewarded  by  the  discovery 
of  UlavageUa. 

With  regard  to  its  place  amongst  the  other  MoUusca,  Professor 
Owen  is  of  opinion  that  the  organisation  of  ClavageUa,  like  that  of 
Aspergillus^  described  in  the  'Reise  von  Afrik'  of  Dr.  Ruppell,  is 
modelled  on  the  type  of  the  Acephalous  Bivalves ;  and  that  it  follows 
most  closely,  in  the  variations  from  that  type,  the  modifications  which 
have  been  observed  in  Qastrochama.  The  lengthened  worm-like  figure 
of  Aspergillus*  is  exchanged  in  ClavageUa,  observes  Professor  Owen, 
for  a  shorter  form  with  greater  lateral  development;  and  instead  of 
the  small  rudimentary  valves,  which  are  enchased,  as  it  were,  in  the 
calcareous  sheath  of  AspergiUwat,  we  find  them  here  largely  developed, 
and  one  of  them  always  remaining  at*  liberty,  to  be  applied  by  a 
powerful  muscular  apparatus  to  those  offices  which  are  essential  to 
the  forcible  expulsion  of  the  fluid  in  the  branchial  cavity,  and  pro- 
bably to  assist  in  the  excavation  of  its  secure  abode. 

Fossil  ClavageUa. 

Mr.  Broderip  says  that  no  fossil  species  appear  to  have  been 
detected  below  the  Supracretaoeous  group.  M.  Deahayes,  in  his  tables, 
gives  two  living  and  seven  fossil  (tertiary)  species,  and  one  ((7.  aperta, 
Sowerby)  as  found  both  living  and  fossil  (tertiary).  He  gives  the 
Mediterranean  and  Indian  Ocean  as  the  habitation  of  the  living 
animal,  and  Sicily  (Pliocene  Period  of  Lyell)  as  the  locality  of  the 
fossil  In  his  edition  of  Lamarck  he  makes  the  whole  number  (living 
and  fossil)  seven,  the  seventh  and  last  species  being  (7.  aperta;  but 
he  refers  to  Hang's  '  Manuel'  for  a  second  living  species.  C.  ooronata 
is  found  in  the  London  Clay.  In  Deshayes*s  edition  of  Lamarck,  the 
species  C.  eehinata  is  followed  by  0,  cristata ;  and  the  editor,  in  a 
note  referred  to  from  the  latter,  says  that  these  two  species  should 
be  united,  as  they  only  differ  in  sise  and  age.  He  also  observes  that 
the  free  valve  of  C,  cristata,  or  of  C.  tibialis,  has  been  placed  by 
Lamarck  among  the  species  of  Qlycitneris  under  the  name  of  Q.  mar- 
garitaeea.  And  here  we  may  mention  the  difficulty  of  laying  down 
specific  characters  from  the  valves,  which  being,  as  Mr.  Broderip 
remarks,  nearly,  perhaps  altogether,  excluded  from  the  light,  colour, 
at  best  but  a  treacherous  guide,  is  absent  entirely ;  while  the  shape 
of  the  chamber  and  of  the  valves,  together  with  the  comparative 
roughness  or  smoothness  of  their  outer  surfaces,  may  depend  upon 
the  greater  or  less  degree  of  hardness  of  the  material  in  which  the 
chamber  is  formed. 

CLAVELINA.    [Ciavelwim.] 


CLAVEUNHXffl,  a  family  of  Truncated  MoUusoa,  including  the 
British  genera  Clavelina  and  Perophora.  This  family  may  be  regarded 
as  uniting  together  the  Compound  and  Simple  Ascidians.  Till  very 
recently  it  was  supposed  that  the  animals  forming  this  family  belonged 
to  the  latter.  Milne-Edwards  first  pointed  out  that  the  animals  which 
had  been  described  by  Savigny  under  the  genus  Clavelina  were  not 
always,  nor  even  usually,  separated  from  each  other ;  but  that  they 
spring,  as  it  were,  from  a  common  creeping  stem,  and  multiply  by 
gemmation  in  the  same  manner  as  the  Compound  Ascidians.  Milne- 
Edwards  also  pointed  out  that  an  animal,  described  by  Mr.  Joseph 
Jackson  Lister  in  the  'Philosophical  Transactions'  for  1834,  was 
truly  an  Aseidian.  This  animal  occurs  in  groups  consisting  of  several 
individuals,  each  having  its  own  heart,  respiration,  and  system  of 
nutrition,  but  fixed  on  a  peduncle  that  branches  from  a  common 
creeping  stem.  The  individual  animals  were  connected  together  by  a 
circulation  extending  throughout  the  stem.  They  are  transparent,  so 
that  their  structure  can  easily  be  seen  through  their  membranous 
covering.  Mime-Edwards  proposed  for  these  animals  the  name  of 
Social  Ascidians. 

Clavelina,  Savigny. — The  individuals  and  groups  are  connected  by 
creeping  radiciform  prolongations,  the  animals  having  elongated  erect 
more  or  less  pedunculated  bodies.  The  branchial  and  anal  orifices 
without  rays;  outer  tunio  smooth  and  transparent;  thorax  usually 
marked  with  coloured  lines. 

C.  lepadtformie  (Ascidia  lepadiformis,  0.  F.  Miiller).  Thorax' 
forming  a  third  part  of  the  length  of  the  adult  individual,  and  marked 
with  yellow  lines ;  stomach  of  a  bright  orange,  placed  near  the  middle 
of  the  abdominal  portion  of  the  animal ;  part  of  the  intestines  of  the 
same  colour.  Mr.  Alder  says  this  animal  is  very  generally  diffused 
throughout  the  coasts  of  Great  Britain.  He  has  met  with  it  on  the 
Devonshire,  Cornish,  and  Northumberland  coasts,  and  in  T^mi—^ 
Bothsay,  and  Oban  bays  in  Scotland.  Mr.  W.  Thompson  has  found 
it  in  Ireland. 

Milne-Edwards  gives  the  following  account  of  the  development  ot 
this  species : — "  If  we  examine  with  care  the  foot  of  a  C.  lepadiformis, 
we  see  that  the  animal  adheres  to  the  soil  by  more  or  less  numerous 
radiciform  prolongations  of  the  tegumentary  tunic ;  and  usually  we 
find  also  cylindrical  filaments,  which  mingled  with  these  roots  and 
formed  externally  by  the  same  tissue,  creep  also  on  the  surface  of 
the  soil ;  but  are  hollow,  and  internally  furnished  with  a  membranous 
tube.  This  tube  is  continuous  with  the  internal  tunio  of  the  Aseidian, 
and  the  circulation  which  is  seen  in  the  interior  of  the  abdomen  of 
the  latter  is  equally  continued  into  the  appendicular  canal  This 
stalk-like  body,  which  is  closed  at  the  extremity,  is  at  first  simple, 
but  ramifies  as  it  elongates.  When  its  growth  is  more  advanced, 
we  see  developing  at  the  extremities  of  its  branches,  or  even  at 
different  points  of  its  length,  tubercles  containing  in  their  interior  a 
little  organised  mass  in  connection  with  the  internal  tube.  These 
tubercles  elongate,  elevate  themselves  vertically,  and  become  clavi- 
form ;  the  blood  which  circulates  in  the  stem  penetrates  the  soft  and 
pyriform  central  mass;  but  this  mass,  at  first  pedunculated  and 
adhering  to  the  inner  tunic  of  the  prinoipal  canal,  soon  separates 
itself^  and  no  longer  participates  in  the  circulation  of  the  individual 
to  which  it  owed  its  origin.  Nevertheless  its  development  continues, 
and  we  soon  distinguish  in  it  all  the  principal  characteristic  traits  of 
the  aseidian  structure;  the  branchial  sac  becomes  perfectly  outlined 
without  being  as  yet  in  communication  with  the  interior;  a  curved 
digestive  tube  is  seen  beneath  the  thorax.  At  length  a  buccal  opening 
is  formed,  and  the  general  shape  of  the  young  animal  approaches 
more  and  more  nearly  that  of  the  adult.  Thus  there  is  produced  by 
process  of  budding  a  new  individual,  linked  with  its  parent  by  a  radi- 
ciform prolongation  of  the  tegumentary  tunic,  and  wnich  during  the 
first  years  of  its  life  has  a  circulation  in  common  with  the  mother 
aseidian,  but  in  the  end  enjoys  an  independent  existence.  Still  how- 
ever it  may  remain  in  connection  with  the  individual  which  produced 
it  through  the  medium  of  its  roots,  or  it  may  become  completely 
free  by  their  rupture  without  any  change  of  consequence  in  its  mode 
of  life."    ('  Memoires  de  l'lnstitut,'  vol.  xviii.) 

There  are  several  other  species  of  ClaveUna,  and  probably  many 
more  exist  on  our  own  coasts. 

Perophora* — The  animal  discovered  by  Lister  has  been  thus  named 
by  Wiegmann.  It  is  characterised  by  the  individual  animals  being 
pedunculated,  suborbicular,  compressed,  attached  by  their  pedicles  to 
creeping  tubular  processes  of  the  common  tunic,  torough  which  the 
blood  circulates.    Thorax  not  lineated  by  granular  bands. 

P.  Listen  is  the  only  species  at  present  known.  It  is  a  minute 
creature,  and  occurs  not  unfrequently  on  the  south  ooasts  of  England 
and  in  the  Irish  Sea.  It  lives  attached  to  sea-weeds,  and  is  beautifully 
transparent.  It  looks  to  the  naked  eye  like  little  specks  of  jelly  dotted 
with  orange  and  brown,  and  linked  by  a  silvery  winding  thread.  Mr. 
Lister's  paper  describing  this  animal  is  entitled, '  On  the  Structure 
and  Functions  of  Tubular  and  Cellular  Polypi,  and  of  Ascidia.'  It 
is  an  admirable  paper,  and  was  one  of  the  first-fruits  of  those  labours 
on  the  improvement  of  the  microscope  for  which  the  world  is  indebted 
to  Mr.  Lister. 

CLAVICOTtNES*  a  name  given  by  Latreille  to  a  sub-section  of 
Coleopterous  Insects  of  -the  section  Pentamera. 

The  insects  of  this  sub-section  almost  always  have  the  antenna 


